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Re: Ctystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, 
from the People's Republic ef China: Request for Circumvention Ruling Pursuant 

to Section 781(b) of the Tariff Act of 1930 

Dear Secretary Raimondo: 

On behalf of the American Solar Manufacturers Against Chinese Circumvention ("A-

SMACC"), including domestic [ ], domestic 

], and domestic [ 

], we respectfully request that the U.S. Department of Commerce (the "Department") 

determine, pursuant to section 781(b) of the Tariff Act of 1930 (the "Act"), codlied as amended 

at 19 U.S.C. § 1677j(b), that imports from certain producers of crystalline silicon photovoltaic 

("CSPV") cells and modules from the People's Republic of China ("China") that are completed in 

Thailand prior to exportation to the United States are circumventing the antidumping ("AD") and 

countervailing duty ("CVD") orders on imports of CSPV cells, whether or not assembled into 
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modules, from China (collectively, the "Orders")) A-SMACC is a domestic interested party 

pursuant to 19 C.F.R. § 351.102(b)(17) and 19 U.S.C. § 1677(9)(F). [ 

] are interested parties within the meaning of 19 U.S.C. § 1677(9)(C), 

]. 

As discussed below, information reasonably available to A-SMACC demonstrates that 

certain Chinese producers are diverting Chinese-origin components through Thailand to undergo 

minor processing to complete CSPV cells and modules subject to the Orders and subsequently to 

export the merchandise to the United States to avoid AD/CVD duties. Specifically, certain 

companies are completing the production of CSPV cells in Thailand using wafers manufactured 

in China from Chinese polysilicon with additional Chinese-origin components and then exporting 

the cells to the United States or assembling such cells into modules with additional Chinese-origin 

components before exporting to the United States. These companies are Canadian Solar 

Manufacturing (Thailand) Co., Ltd. ("Canadian Solar Thailand"), a subsidiary of Canadian Solar 

Inc. ("Canadian Solar");2 Trina Solar Science & Technology (Thailand) Co., Ltd. ("Trina Solar 

Thailand"), a subsidiary of Trina Solar Co., Ltd ("Trina Solar" or "Trina Solar Group");3 Talesun 

Solar Technologies Thailand or Talesun Technologies (Thailand) Co., Ltd. (collectively, "Talesun 

Thailand"), the Thailand base of Chinese producer Talesun Solar;4 and Astroenergy Solar Thailand 

Co., Ltd ("Astroenergy Thailand"), the Thai base of Chinese producer Astroenergy/Chint Solar, 

1 Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's Republic 
cf China, 77 Fed. Reg. 73,018 (Dep't Commerce Dec. 7, 2012) (amended final deter. of sales at less than fair value, 
and antidumping duty order) ("AD Order"); Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into 
Modules, From the Pecple's Republic cf China, 77 Fed. Reg. 73,017 (Dep't Commerce Dec. 7, 2012) (countervailing 
duty order) ("CVD Order"). 

2 Canadian Solar 2020 Annual Report, excerpts attached at Exhibit 12. 

3 Trina Solar 2020 Auditor's Report, excerpts attached at Exhibit 2. 

4 Talesun Website Excerpts, attached at Exhibit 3; Talesun Company Brochure, excerpts attached at Exhibit 4. 
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which in turn is a subsidiary of the Chinese CHINT group.5 These companies are subject to high 

AD/CVD rates under the Orders.6 

China's dominance in the global supply chain for CSPV products has grown significantly 

in recent years and is well documented in the industry. Following the imposition of AD/CVD 

duties on Chinese-origin solar cells, Chinese integrated producers started building cell and module 

assembly plants across Southeast Asia, while continuing to rely heavily on Chinese labor, raw 

materials, and inputs. Chinese producers have developed a circumvention scheme that involves 

moving the end of the production process for CSPV products, which entails only minor processing, 

to a third country for the express purpose of avoiding AD/CVD duties, while at the same time 

retaining as much of the subsidized supply chain and labor as possible in China.7 

As described below, an assessment of global capital expenditures for ingots, wafers, CSPV 

cells, and modules as a whole shows that China's share of global capital expenditures continues to 

5 Astroenergy/Chint Solar Website Excerpts, attached at Exhibit 5. 

6 The current AD China-wide rate is 238.95 percent. See Crystalline Silicon Photovoltaic Cells, Whether or Not 
Assembled Into Modules, From the Pecple's Republic cf China, 85 Fed. Reg. 79,165, 79,167 (Dep't Commerce Dec. 
9, 2020) (notice of correction to the final results of the 2017-2018 antidumping duty admin. rev.). Certain Canadian 
Solar companies received a 95.50 AD rate in the last completed review. See id. Certain Trina Solar companies 
received a 92.52 AD rate in the last completed review. See id. Certain Chint Solar companies received a 2.67 AD 
rate in the 16-17 AD review. Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From 
the Pecple's Republic cf China, 84 Fed. Reg. 36,886 (Dep't Commerce July 30, 2019) (final results of antidumping 
duty admin. rev, and final deter. of no shipments; 2016-2017). The CVD all others rate is 15.24 percent. Crystalline 
Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's Republic cf China, 77 Fed. 
Reg. 63,788, 63,789 (Dep't Commerce Oct. 17, 2012) (final affirm. countervailing duty deter. and final affirm. critical 
circumstances deter.). Certain Canadian Solar and Trina Solar companies received a 11.97 CVD rate in the last 
completed review. Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the 
Pecple's Republic cf China, 86 Fed. Reg. 17,356 (Dep't Commerce Apr. 2, 2021) (notice of amended final results of 
the 2017 countervailing duty admin. rev.). Certain Chint Solar companies received a 11.76 CVD rate in the 2016 
CVD review. Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's 
Republic cf China, 84 Fed. Reg. 68,102 (Dep't Commerce Dec. 13, 2019) (amended final results of countervailing 
duty admin. rev.; 2016). 

7 For instance, with respect to its Thai facility, Trina Solar's chairman and CEO stated in 2016 that "{t}he 
investment in Thailand fits our strategy of prudent capacity expansion in select overseas markets to deliver industry 
leading products to customers in the US and Europe in particular as we strive to increase the profitability of the 
company." Trina Solar starts ramping cell and module production in Thailand, PV Tech (Mar. 29, 2016), attached 
at Exhibit 6. 
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grow and to dwarf the rest of the world.' For example, in 2020, China accounted for [ 

] of global polysilicon capacity,9 and [ ] of global ingot and solar wafer 

capacity.1° In terms of production, China accounted for approximately 80 percent of solar-related 

polysilicon production in 2020," and 95 percent of global production of wafers in 2019. 12 Chinese 

companies have made the bare minimum investment outside of China in order to be able to avoid 

AD/CVD duties, while the vast majority of investments and expenditures remain in China. 

Industry experts also confirm that the majority of CSPV products imported into the United States 

arrive from Southeast Asia post-assembly (with most of the assembly plants being owned by 

Chinese firms), but "70% of the actual value of that equipment accrues to China where key, pre-

assembly steps in the making of the equipment take place, including production of solar-grade 

silicon, ingots, wafers and cells."' For this reason, generally, production costs from "Southeast 

Asian nations account for just 27% of the value of a typical PV module exported to the U.S., 

despite those nations being most likely to be the last port of call before final, assembled equipment 

arrives in the U.S." 14 As discussed below, an assessment of the statutory factors demonstrates that 

the Department should determine that imports of CSPV cells and modules produced and/or 

See Crystalline Silicon Photovoltaic Cells, Whether or Not Partially or Fully Assembled Into Other Products: 
Monitoring Develcpments in the Domestic Industry, Inv. No. TA-201-075, USITC Pub. 5021 (Feb. 2020) 
(Monitoring) at F-26 — F-27 ("USITC Pub. 5021"), excerpts attached at Exhibit 7. 

9 Expert Report at 4, attached at Exhibit 1. 

10 r 
1, excerpts attached at Exhibit 8. [ 

11 

12 

Expert Report at 4, attached at Exhibit 1. 

Id. at 7. 

1. 

13 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 22, excerpts attached at 

Exhibit 9. 

14 Id. 
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exported by these companies in Thailand are circumventing the Orders and that such imports 

should be included within the scope of the Orders. 

A-SMACC requests that the Department initiate an anti-circumvention inquiry on imports 

of CSPV cells and modules from Thailand that are produced and/or exported by the companies 

subject to this request and simultaneously issue an affirmative preliminary circumvention 

determination as soon as possible to provide the domestic industry with the relief to which it is 

entitled to under these Orders. 

I. BACKGROUND  

The AD and CVD investigations on imports of CSPV cells, whether or not assembled into 

modules, from China, were initiated on November 8, 2011." On October 17, 2012, the Department 

published its final determination that subject merchandise was being sold, or was likely to be sold, 

in the United States at less than fair value. 16 On the same day, the Department issued a final 

determination that countervailable subsidies were being provided to producers and exporters of 

subject merchandise. 17 Following the U.S. International Trade Commission's ("Commission") 

determination that the domestic industry was materially injured by reason of imports of subject 

merchandise," the Department imposed the AD and CVD orders on December 7, 2012. 19 On 

15 Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's Republic 
cf China, 76 Fed. Reg. 70,960 (Dep't Commerce Nov. 16, 2011) (initiation of antidumping duty inv.); Crystalline 
Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's Republic cf China, 76 Fed. 
Reg. 70,966 (Dep't Commerce Nov. 16, 2011) (initiation of countervailing duty inv.). 

16 Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the Pecple's Republic 
cf China, 77 Fed. Reg. 63,791 (Dep't Commerce Oct. 17, 2012) (final deter. of sales at less than fair value, and affirm. 
final deter. of critical circumstances, in part). 

17 Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's Republic 
cf China, 77 Fed. Reg. at 63,788. 

18 Crystalline Silicon Photovoltaic Cells and Modules From China, 77 Fed. Reg. 72,884 (Int'l Trade Comm'n 

Dec. 6, 2012). 

19 AD Order, 77 Fed. Reg. at 73,018; CVD Order, 77 Fed. Reg. at 73,017. 
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March 20, 2019, after the completion of the first sunset review of the Orders by the Department 

and the Commission, the Department published the continuation of both the AD and CVD orders.2° 

The scope of the Orders provides that: 

The merchandise covered by this order is crystalline silicon photovoltaic cells, and 
modules, laminates, and panels, consisting of crystalline silicon photovoltaic cells, 
whether or not partially or fully assembled into other products, including, but not 
limited to, modules, laminates, panels and building integrated materials. 

This order cover {s} crystalline silicon photovoltaic cells of thickness equal to or 
greater than 20 micrometers, having a p/n junction formed by any means, whether 
or not the cell has undergone other processing, including but not limited to, 
cleaning, etching, coating, and/or addition of materials (including, but not limited 
to, metallization and conductor patterns) to collect and forward the electricity that 
is generated by the cell. 

Merchandise under consideration may be described at the time of importation as 
parts for final finished products that are assembled after importation, including, but 
not limited to, modules, laminates, panels, building-integrated modules, building-
integrated panels, or other finished goods kits. Such parts that otherwise meet the 
definition of merchandise under consideration are included in the scope of this 
order. 

Excluded from the scope of this order are thin film photovoltaic products produced 
from amorphous silicon (a-Si), cadmium telluride (CdTe), or copper indium 
gallium selenide (CIGS). 

Also excluded from the scope of this order are crystalline silicon photovoltaic cells, 
not exceeding 10,000 mm in surface area, that are permanently integrated into a 
consumer good whose function is other than power generation and that consumes 
the electricity generated by the integrated crystalline silicon photovoltaic cell. 
Where more than one cell is permanently integrated into a consumer good, the 
surface area for purposes of this exclusion shall be the total combined surface area 
of all cells that are integrated into the consumer good. 

Additionally, excluded from the scope of this order are panels with surface area 
from 3,450 mm to 33,782 mm with one black wire and one red wire (each of type 
22 AWG or 24 AWG not more than 206 mm in length when measured from panel 
extrusion), and not exceeding 2.9 volts, 1.1 amps, and 3.19 watts. For the purposes 

20 Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's Republic 
cf China, 84 Fed. Reg. 10,300 (Dep't Commerce Mar. 20, 2019) (continuation of antidumping duty order); Crystalline 
Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the Pecple's Republic cf China, 84 Fed. 
Reg. 10,299 (Dep't Commerce Mar. 20, 2019) (continuation of countervailing duty order). 
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of this exclusion, no panel shall contain an internal battery or external computer 
peripheral ports. 

Also excluded from the scope of this order are: 

1) Off grid CSPV panels in rigid form with a glass cover, with the following 
characteristics: 
(A) a total power output of 100 watts or less per panel; 
(B) a maximum surface area of 8,000 cm2 per panel; 
(C) do not include a built-in inverter; 
(D) must include a permanently connected wire that terminates in either an 8mm 

male barrel connector, or a two-part rectangular connector with two pins in 
square housings of different colors; 

(E) must include visible parallel grid collector metallic wire lines every 1-4 
millimeters across each solar cell; and 

(F) must be in individual retail packaging (for purposes of this provision, retail 
packaging typically includes graphics, the product name, its description 
and/or features, and foam for transport); and 

2) Off grid CSPV panels without a glass cover, with the following characteristics: 
(A) a total power output of 100 watts or less per panel; 
(B) a maximum surface area of 8,000 cm per panel; 
(C) do not include a built-in inverter; 
(D)must include visible parallel grid collector metallic wire lines every 1-4 

millimeters across each solar cell; and 
(E) each panel is 

1. permanently integrated into a consumer good; 
2. encased in a laminated material without stitching, or 
3. has all of the following characteristics: (i) the panel is encased in sewn 

fabric with visible stitching, (ii) includes a mesh zippered storage 
pocket, and (iii) includes a permanently attached wire that terminates in 
a female USB-A connector. 

Modules, laminates, and panels produced in a third-country from cells produced in 
China are covered by this order; however, modules, laminates, and panels produced 
in China from cells produced in a third-country are not covered by this order. 

Merchandise covered by this order is currently classified in the Harmonized Tariff 
System (HTS) of the United States under subheadings 8501.61.0010, 8507.20.80, 
8541.40.6015, 8541.40.6025, and 8501.31.8010. These HTSUS subheadings are 
provided for convenience and customs purposes; the written description of the 
scope of this order is dispositive. 21 

21 See, e.g., Preliminary Decision Memorandum accompanying Crystalline Silicon Photovoltaic Cells, Whether 
or Not Assembled Into Modules, From the Pecple's Republic cf China, 86 Fed. Reg. 21,277 (Dep't Commerce Apr. 
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The Department has found that cells manufactured in China, modules manufactured in 

China with Chinese cells, and modules manufactured in third countries from Chinese cells are 

subject to the Orders. 

Since the imposition of the Orders, U.S. imports of CSPV cells and modules from China 

have declined significantly. For instance, from 2011, the year the petitions were filed in the 

underlying investigations, to 2020, the value of Chinese imports decreased 86 percent, from $2.8 

billion to $392 million. 22 The sharp decline has continued into 2021, with less than $7.5 million 

of imports from China from January through May of this year. 23 At the same time, U.S. imports 

of CSPV cells and modules from Thailand have surged. In 2011, the United States imported a 

mere $336,806 of CSPV cells and modules from Thailand. 24 Since then, imports from Thailand 

have significantly increased to over $1.4 billion in 2020. 25 This trend has continued into 2021, 

with more than $532 million of imports in just the first five months of the year. 26 Notably, in ten 

years, Thai import value share of CSPV cells and modules went from a .01 percent value share of 

22, 2021) (prelim. results of antidumping duty admin. rev., partial rescission of antidumping admin. rev., and prelim. 
deter. of no shipments; 2018-2019) at 3-5 (internal citations omitted). 

22 Official Import Statistics, attached at Exhibit 10. Merchandise subject to the Orders is provided for in HTS 
subheading 8541.40.60. "Within subheading 8541.40.60, subject merchandise was included in statistical reporting 
numbers 8541.40.6020 ('solar cells, assembled into modules or made up into panels') and 8541.40.6030 ('solar cells, 
other') through June 30, 2018. As of July 1, 2018, a superior text for crystalline silicon photovoltaic cells (described 
in statistical note 11 to chapter 85) applies to two subordinate reporting categories, 8541.40.6015 ('assembled into 
modules or made up into panels') and 8541.40.6025 ('other')." See USITC Pub. 5021 at I-15 — I-16, excerpts attached 
at Exhibit 7. A-SMACC provides official import data for HTS numbers 8541.40.6020 and 8541.40.6030 for the 
period from 2010 through June 30, 2018 and data for HTS numbers 8541.40.6015 and 8541.40.6025 for the period 
from July 1, 2018 to date. The HTS numbers through June 30, 2018, i.e., 8541.40.6020 and 8541.40.6030 included 
thin film products. 

23 Official Import Statistics, attached at Exhibit 10. 

24 

25 

26 

Id. 

Id. 

Id. 
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total U.S. imports in 2010 to nearly 20 percent in the first five months of 2021. 27 As detailed 

below, the evidence indicates that these imports include CSPV cells and modules that are 

circumventing, and should be included within, the scope of the Orders. 

II. DESCRIPTION OF THE PRODUCT AND MANUFACTURING PROCESS  

CSPV cells use crystalline silicon to convert sunlight to electricity, and have a positive 

layer, a negative layer, and a positive-negative junction ("p/n junction"). 28 Electricity is generated 

when sunlight strikes the CSPV cell, knocking electrons loose that flow onto thin metal "fingers" 

that run across the CSPV cell and conduct electricity to the busbars.29 CSPV cells are a primary 

component of CSPV modules (also called panels), which in turn are the main components of CSPV 

systems.3° CSPV laminates consist of CSPV cells that are connected, encapsulated in an ethyl 

vinyl acetate ("EVA") film, and covered with a glass front sheet and a back sheet." The back 

sheet is most commonly a plastic film composite, but glass is also used on the back of the module 

in some applications, like bifacial modules, to improve efficiency. 32 CSPV modules typically are 

comprised of the laminate that is framed in aluminum and attached to a junction box." CSPV 

modules can be used in both ground-mounted and rooftop-mounted systems» In addition, CSPV 

modules can be used in both the off-grid market segment and the three on-grid market 

27 

28 

Id. 

Crystalline Silicon Photovoltaic Cells and Modules from China, Inv. Nos. 701-TA-481 and 731-TA-1190, 
USITC Pub. 4874 (Mar. 2019) (Review) at I-30 ("USITC Pub. 4874"), excerpts attached at Exhibit 11. 

29 Id. 

30 Id. 

31 Id. at I-31. 

32 Id. 

33 Id. at I-32. 

34 Id. 



The Honorable Gina M. Raimondo 
August 16, 2021 
Page 10 

PUBLIC VERSION 

segments — residential, nonresidential, and utility." The junction box of CSPV modules can be 

connected to other modules, an inverter (which converts the direct current generated by the system 

to alternating current), or, in the case of off-grid modules, a battery and a charge controller (which 

controls battery charging). 36 In addition to standard size modules, CSPV cells can be used in 

building-integrated PV." Solar CSPV systems convert sunlight into electricity for on-site use or 

for distribution through the electric grid." The two main types of CSPV cells and modules are 

monocrystalline silicon and multicrystalline (or polycrystalline) silicon, with various products 

within these two categories." Within these two categories, there are a number of cell and module 

technologies 4° 

There are five main stages in the manufacturing process for CSPV products» Polysilicon 

is refined, then it is formed into ingots, which are sliced into wafers, doped and converted into 

CSPV cells, and then assembled into modules.42 A large part of the process involves procurement 

of the polysilicon itself These are discrete production steps that may occur in different plants or 

locations, and producers may source products at each stage of the value chain or produce the 

products in-house.43 CSPV cells and modules are tested and inspected at various points during the 

production process.44 

35 Id. 

36 Id. 

37 Id. at I-38. 

38 Id. at I-30. 

39 Id. at I-33. 

40 Id. at I-35 - I-38. 

41 Id. at I-43. 

42 Id. 

43 Id. 

44 Id. 
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Note.—For ingots, the top picture is a crystal used in monocrystalline wafers, while the bottom picture is 
an ingot used in making multicrystalline wafers. 

Source: SolarWorld, Energy for You and me brochure, pp. 6-7, 9; ingot photo courtesy of DOE/NREL, 
credit John Wohlgemuth, Solarex https-//www.nrel.ciov/. 

Source: USITC Pub. 4874 at I-44, excerpts attached Exhibit 11. 

The first stage in the manufacturing process is refining polysilicon. This is an extremely 

important step, requiring very high levels of energy, labor, and capital investment (approximately 

$1.4 billion for a largescale polysilicon production factory).45 Indeed, the capital cost requirements 

for polysilicon are the most significant in the PV module supply chain.46 Polysilicon is the primary 

raw material in the production of CSPV cells.47 Polysilicon and wafers have higher technical 

hurdles and factories are larger, more expensive and time-consuming to build compared to the 

downstream production stages,48 and as discussed below, polysilicon facilities require very 

substantial investments. There are multiple approaches to polysilicon refining.49 The Siemens 

45 See Expert Report at 6, attached at Exhibit 1. 

46 Id. 

47 USITC Pub. 5021 at I-7, excerpts attached at Exhibit 7. 

48 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 4, excerpts attached at 

Exhibit 9. 

49 USITC Pub. 4874 at I-44, excerpts attached at Exhibit 11. 
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method accounted for more than 85 percent of global production in 2017.5° The fluidized bed 

reactor ("FBR") technology accounts for most of the remaining market." 

In the first step in the Siemens process, quartz (silicon dioxide) and carbon are 
heated to around 1,800 degrees Celsius. The carbon reacts with the oxygen, 
resulting in carbon dioxide and silicon with a purity of around 98 to 99 percent. 
The silicon is then combined with hydrogen chloride gas at 300 to 350 degrees 
Celsius, with the reaction resulting in the liquid trichlorosilane. Next, heated silicon 
rods are inserted into a Siemens reactor, where they are further heated to 1,000 
degrees Celsius or more. Hydrogen and trichlorosilane gas are fed into the reactor. 
The silicon from the trichlorosilane is deposited onto the rods, which steadily 
increase in size until they are removed from the reactor about a week later. The 
resulting products are high purity polysilicon chunks or rocks. 

Instead of inserting rods, "FBR uses seed granules of purified silicon. The seed 
granules are fed into a chamber that has heated silane gas entering from below and 
exiting above. The flow of gas 'fluidizes' the silicon granules, causing them to 
flow like a liquid, as the silane gas breaks down and deposits silicon layers on them. 
The granules grow larger and heavier and exit when they are sufficiently large. As 
they do so, new seed granules and gas are introduced into the chamber and the 
process continues." The FBR process, which is newer than the Siemens process, 
uses 80 to 90 percent less energy, requires a smaller footprint, is a continuous 
process, takes up less space in shipping, and can increase downstream production 
efficiency. However, the process is difficult to scale and achieve high purity 
production at low cost». 

In the Czochralski process for producing crystals used in monocrystalline wafers: 

{P} olysilicon rocks are first placed into a quartz crucible along with a small amount 
of boron, which is used to provide a positive electric orientation . . .. The crucible 
is then loaded into a Czochralski furnace and heated to about 2,500 degrees 
Fahrenheit. Once the polysilicon is melted, a seed crystal is lowered into the 
material and rotated, with the crucible rotated in the opposite direction. The melt 
starts to solidify on the seed and the seed is slowly raised out of the melt — creating 
a single long crystal. The crystal is then cooled before it is moved onto the next 
step. The process of growing the crystal takes about 2.5 days. 

Once the crystal has cooled, it is processed into wafers. The top and tail (each end 
of the cylindrical crystal) are cut off . . . . The remaining portion of the crystal (or 
ingot) is cut into equal length pieces and then it is squared. In squaring, the rounded 

50 Id. 

51 Id. 

52 Id. at I-44 —1-45 (internal citations omitted). 
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sides of the ingot are cut into four flat sides, leaving only rounded corners. A wire 
saw then slices the ingots into wafers. A majority of global manufacturers have 
switched to diamond wire saws for monocrystalline wafer slicing, which has 
several benefits including increasing the speed of the production process. The 
wafers are then cleaned, dried, and inspected." 

Czochralski process, crucible loading/charging (left), seed crystal (second from left), crystal 
growing (second from right), and finished crystal (right) 

Polysilicon rock 

Alai with boron 

impregnated 
"11.111r..; silicon disk 

Quartz 
crucible C4WJSteeI 

furnace 
encasement 
4 enveloping 

graphite 
insulation 

- 

Seed 
4ysbt 

-9P 

Source: SolarWorld Website httos://www.solaiworld-usa.com/solar-101/makino-solar-oanels retrieved 
Judy 15, 2017. 

Figure 1-15 

Wafer production: Cutting off the top and tail (left), squaring (middle), and slicing into wafers 
(right) 
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Source: SolarWorld Website httos://www.solarworld-usa.com/solar-101/makino-solar-panels retrieved 
July 15, 2017. 

Source: USITC Pub. 4874 at I-46, excerpts attached Exhibit 11. 

The second stage involves forming the refined polysilicon into ingots. The third stage 

involves slicing the ingots into wafers. These processes often result in high yield losses which add 

significantly to the overall costs. The ingot and wafer production processes are different for 

monocrystalline and multicrystalline cells. 

53 Id. at 1-45 (internal citations omitted). 
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{T} he first step is also loading polysilicon into a crucible. This crucible is then 
loaded into a directional solidification systems ("DSS") furnace, where it is cast 
into ingots. The ingot is then cut into blocks. These blocks are tested and any parts 
of the block that do not pass these tests are cropped off The blocks are sliced into 
wafers using a wire saw. Finally, the wafers are cleaned, dried, and inspected. This 
process results in square wafers, while the monocrystalline process results in wafers 
with rounded corners. 54 

According to an industry expert, " {t} he wafer is the most critical component with respect to PV 

module performance.'"5 

The fourth stage involves processing the wafers into CSPV cells." The cell manufacturing 

process varies by company and technology." In addition, some firms use a highly automated 

manufacturing process, while others mix automation and manual labor in their production 

processes." The main steps in the process are as follows: 

• Cleaning and texturing: First, the wafers are cleaned, then the surface of the 
wafer undergoes a chemical treatment that reduces the reflection of sunlight and 
increases light absorption . . . . 

54 Id. at I-46 — I-47. See also Expert Report at 7-9, attached at Exhibit 1. 

55 Expert Report at 7, attached at Exhibit 1. 

56 A-SMACC submits that wafers from China that have already been doped and contain a p/n junction, which are 
then shipped to Thailand for finishing prior to export to the United States, are already in-scope merchandise and should 
be subject to duties, consistent with the Department's recent scope rulings. See Memorandum from Lauren Caserta, 
Intl Trade Compliance Analyst, Off. VII, AD/CVD Operations, through Melissa G. Skinner, Senior Director, Off. 
VII, AD/CVD Operations, to James Maeder, Deputy Assistant Sec'y for AD/CVD Operations, re: Final Sccpe Ruling 
on the Antidumping and Countervailing Duty Orders on Crystalline Silicon Photovoltaic Cells from the Pecple's 
Republic cf China: ET Solar Inc. (June 15, 2021) (PUBLIC VERSION) ("ET Solar Scope Ruling"), attached at 
Exhibit 13; Memorandum from Peter Shaw, Int'l Trade Compliance Analyst, AD/CVD Operations, through Melissa 
G. Skinner, Senior Director, Off. VII, AD/CVD Operations, to James Maeder, Deputy Assistant Sec'y for AD/CVD 
Operations, re: Antidumping and Countervailing Duty Orders on Crystalline Silicon Photovoltaic Cells from the 
Pecple's Republic cf China, and Certain Crystalline Silicon Photovoltaic Products from Taiwan: The Solaria 
Corporation Sccpe Ruling (Apr. 8, 2021) ("Solaria Scope Ruling"), attached at Exhibit 14. To the extent such 
merchandise is not already considered subject, and to the extent that Chinese wafers that do not yet contain a p/n 
junction and/or other Chinese inputs are being used in the production processes described herein, such merchandise 
is circumventing the Orders. 

57 USITC Pub. 4874 at I-47, excerpts attached at Exhibit 11. 

58 Id. 
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• Diffusion: In the next step, "phosphorus is diffused into a thin layer of the wafer 
surface. The molecular-level impregnation occurs as the wafer surface is 
exposed to phosphorus gas at a high heat, a step that gives the surface a negative 
potential electrical orientation. The combination of that layer and the boron-
doped layer below creates a positive-negative, or p/n, junction — a critical 
partition in the functioning of a PV cell.'"9 

• Edge isolation: A thin layer of silicon is then removed from the edge of the 
CSPV cell to separate the positive and negative layers. 

• Coating: Next, a silicon nitride antireflective coating is added to the PV cells 
to increase the absorption of sunlight. 

• Printing: Metals are then printed on the solar CSPV cell to collect the 
electricity. On the front of the CSPV, these metals are printed in thin metal 
strips called fingers, which are connected to the rest of the module via busbars. 
A metal layer, typically aluminum, is also printed on the back of the CSPV cell. 

• Co-firing: The CSPV cells then enter a furnace, where the "high temperature 
causes the silver paste to become imbedded in the surface of the silicon layer, 
forming a reliable electrical contact." 

• Testing and sorting: The final step in the process is the testing and sorting of 
the CSPV cells based on their characteristics and efficiency.6° 

59 Based on the Department's scope rulings, by this point in the process (creation of the p/n junction), the wafer 

is now considered a solar cell and therefore, when produced in China, merchandise subject to the scope of these 
investigations. 

60 Id. (internal citations omitted). 
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CSPV cell production: Texturing (top) and screen printing (bottom) 

Drying oven 

Printing template 

Wafer 

'au 411. • I. I I a 

Source: SolarWorld, Energy for You and Me" brochure. pp 12-13. 

PUBLIC VERSION 

Source: USITC Pub. 4874 at I-48, excerpts attached Exhibit 11. 

The fifth and last stage involves assembling the CSPV cells into modules. The extent of 

automation and manual labor involved in module assembly varies depending on the producer. 61 

Generally during the assembly process: 

a string of CSPV cells is soldered together. . . . A piece of glass is placed on the 
production line, on top of which is added a piece of {EVA}. The CSPV cells are 
laid out in a rectangular matrix that will provide the appropriate wattage and power 
requirements. Typically, a sealant is added, often EVA, and a back sheet is added. 
The CSPV cells are then laminated in a vacuum and are cured. At this stage, the 
CSPV cells are referred to as a "laminate." Frames are then usually attached to the 
laminate, and a junction box is attached to the back. Frames are then usually 

61 Id. at I-49. 
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attached to the laminate, and a junction box is attached to the back. In the final 
step, modules are cleaned and inspected. 62 

Soldering CSPV cells together into strings 

‘ 

Source: SolarWorld, Energy for You and Me- brochure, pp. 12-13. 

Source: USITC Pub. 4874 at 1-49, excerpts attached Exhibit 11. 

III. IMPORTS OF CSPV CELLS AND MODULES COMPLETED IN THAILAND ARE 
CIRCUMVENTING THE ORDERS  

Congress has provided the Department with the necessary tools to combat the 

circumvention of AD/CVD duties.63 The statute expressly contemplates that it may be necessary 

to include within the scope of an AD/CVD order merchandise that has been completed or 

assembled in another foreign country before being imported into the United States. Specifically, 

section 781(b)(1) of the Act provides with respect to merchandise assembled or completed in a 

third country that if (A) the merchandise imported into the United States is of the same class or 

kind as merchandise produced in the foreign country that is subject to the existing order; (B) before 

importation into the United States, such merchandise is completed or assembled in another foreign 

country from merchandise which is (i) subject to such order, or (ii) produced in the foreign country 

62 id. (internal citations omitted). 

63 See Deacero S.A. de C.V. v. United States, 817 F.3d 1332, 1337 (Fed. Cir. 2016). 



The Honorable Gina M. Raimondo 
August 16, 2021 
Page 18 

PUBLIC VERSION 

with respect to which such order applies; (C) the process of assembly or completion in the third 

country is minor or insignificant; (D) the value of the merchandise produced in the foreign country 

to which the order applies is a significant portion of the total value of the merchandise exported to 

the United States; and (E) the Department determines that action is appropriate to prevent evasion 

of such order, the agency may include such imported merchandise within the scope of the existing 

order, after taking into account any advice provided by the Commission pursuant to section 781(e) 

of the Act.' 

While A-SMACC recognizes that the Department has previously found that solar 

cells/modules produced in a third country (Vietnam) from raw wafers imported from China 

without a p/n junction are not subject to the scope of the Orders, as the Department has previously 

explained, the agency's practice for determining substantial transformation in country-of-origin 

determinations is distinct from its practice under section 781 of the Act of determining whether 

merchandise being completed or assembled into a product in a third country is circumventing an 

AD/CVD order. 65 For instance, in Cold-Rolled Steel from Korea, the Department found that 

because the analyses are distinct, a finding that the process of finishing hot-rolled steel or cold-

rolled steel into corrosion-resistant steel products constitutes substantial transformation does not 

preclude finding that the process is minor or insignificant in an analysis under section 781(b) of 

64 See 19 U.S.C. §1677j(b)(1). The legislative history to section 781(b) of the Act indicates that congress 

intended the Department to make circumvention determinations on a case-by-case basis, in recognition that the facts 
of individual cases and the nature of specific industries are widely variable. See Preliminary Decision Memorandum 
accompanying Certain Cold-Rolled Steel Flat Products From the Republic cf Korea, 84 Fed. Reg. 32, 875 (Dep't 
Commerce July 10, 2019) (affirm. prelim. deter. of anti-circumvention inquiries on the antidumping duty and 
countervailing duty orders) ("CR from Korea PDM") at 11 n.49 (citing S. Rep. No. 103-412, at 81-82 (1994)). 

65 Issues and Decision Memorandum accompanying Certain Cold-Rolled Steel Flat Products From the Republic 
cf Korea, 84 Fed. Reg. 70,934 (Dep't Commerce Dec. 26, 2019) (affirm. final deter. of circumvention of the 
antidumping and countervailing duty orders) ("Cold-Rolled from Korea IDM") at cmt. 9; see also Issues and Decision 
Memorandum accompanying Diamond Sawblades and Parts Therecf From the Pecple 's Republic cf China, 84 Fed. 
Reg. 33,920 (Dep't Commerce July 16, 2019) (final deter. of anti-circumvention inquiry) at cmt. 4. 
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the Act. 66 In fact, the Court of Appeals for the Federal Circuit has explained that if the Department 

"applies the substantial transformation test and concludes that the imported article has a country 

of origin different from the country identified in an AD or CVD order, then {the Department} can 

include such merchandise within the scope of an AD and CVD order only if it finds circumvention 

under {section 78 1(b) of the Act} ."67 

In determining whether the process of assembly or completion in the third country is minor 

or insignificant, the Department must take into account: (A) the level of investment in the foreign 

country; (B) the level of research and development in the foreign country; (C) the nature of the 

production process in the foreign country; (D) the extent of production facilities in the foreign 

country, and; (E) whether the value of the processing performed in the foreign country represents 

a small proportion of the value of the merchandise imported into the United States." 

The statute also directs the Department to consider additional factors in determining 

whether to include merchandise assembled or completed in a foreign country under the order at 

issue, such as the pattern of trade, including sourcing patterns; whether the manufacturer or 

exporter of the merchandise that is subject to the order at issue or produced in the country with 

respect to which such order applies is affiliated with the person who uses that merchandise to 

assemble or complete in the foreign country the merchandise that is subsequently imported into 

the United States; and whether imports into the third country of the merchandise that is subject to 

66 Cold-Rolled from Korea IDM at 43. 

67 id. at 47 (citing Bell Stipply Co. v. United States, 888 F.3d 1222, 1230 (Fed. Cir. 2018)). 

68 19 U.S.C. §1677j(b)(2). Although the Department must consider all five factors in its analysis, no single 

factor is dispositive, and the agency's practice is to evaluate each of these five factors as they exist in the third country, 

depending on the totality of the circumstances of the particular inquiry. See 19 C.F.R. § 351.225(h); U.K. Carbon and 

Graphite Co. v. United States, 931 F. Supp. 2d 1322, 1335 (Ct. Int'l Trade 2013) ("The Court notes that the five 

factors {in 19 U.S.C. § 1677j(b)(2)(A)-(E)} are to be separately taken into consideration, as appropriate, and their 

totality weighed."); CR from Korea PDM at 11. 
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the order at issue or produced in the country with respect to which such order applies have 

increased after initiation of the underlying investigation which resulted in the issuance of the order 

at issue.69 An assessment of these statutory factors demonstrates that the CSPV cells and/or 

modules completed in Thailand by Canadian Solar Thailand, Trina Solar Thailand, Talesun 

Thailand, and Astroenergy Thailand using Chinese-origin components are circumventing, and thus 

should be included within the scope of, the Orders. 

A. The Merchandise Imported into the United States is of the Same Class or Kind 
as Merchandise Produced in China that is Subject to the Orders  

The merchandise imported into the United States completed by Canadian Solar Thailand, 

Trina Solar Thailand, Talesun Thailand, and Astroenergy Thailand in the third country are CSPV 

cells and/or modules that are identical to the CSPV cells and modules from China that are subject 

to the Orders. Chinese-origin components are being shipped to Thailand to be completed into 

CSPV cells and modules for the express purpose of avoiding AD/CVD duties. But for the desire 

to circumvent the Orders, the final production stages for the CSPV cells and modules would take 

place in China. Specifically, [ ] indicate that Canadian Solar Thailand, 

Trina Solar Thailand, and Talesun Thailand exported merchandise described as solar cells, solar 

modules and bifacial solar modules to the United States, which meet the description of 

merchandise subject to the Orders.7° Similarly, A-SMACC understands that Astroenergy Thailand 

exports subject merchandise to the United States. 71 

69 See 19 U.S.C. §1677j(b)(3). 

70 Data, attached at Exhibit 15. [ 

1. 

71 While Astroenergy Thailand is [ ], A-SMACC 
believes based on market knowledge that the company is [ 

] See id. For instance, Astroenergy's CSPV products are sold 
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B. The CSPV Cells and Modules Imported into the United States are Completed 
in Thailand Using Chinese-Origin Components Prior to Importation into the 
United States  

Evidence reasonably available to A-SMACC demonstrates that before importation into the 

United States, Chinese-origin components are being completed into CSPV cells and/or modules in 

Thailand. As detailed above, the production process for CSPV products generally includes the 

following main five stages: (1) polysilicon is refined, (2) the polysilicon is formed into ingots, 

(3) the ingots are sliced into wafers, (4) the wafers are converted to CSPV cells, and (5) the CSPV 

cells are assembled into modules. A-SMACC understands that certain companies are completing 

the production of CSPV cells and/or modules in the third country using Chinese-origin components 

in multiple ways to avoid AD/CVD duties. These include completing the production process 

through polysilicon refinement, ingot formation and the production of the wafers in China, after 

which the wafers are converted to CSPV cells in Thailand using additional and substantial 

Chinese-origin components. At this point, the companies may export the completed CSPV cells 

to the United States or assemble the cells into modules using additional and substantial Chinese-

origin components. In addition, the companies may be taking some of the preliminary steps for 

converting wafers to cells within China, after which only the remaining cell production steps and 

through an online solar energy equipment and system supplier based in the United States, with the website noting that 
the products are made in "Malaysia, Germany, and Various." Solaris Website Excerpts, attached at Exhibit 16 
(emphasis added). Astroenergy Solar, Inc. also has a U.S. office. See Astroenergy/Chint Solar Website Excerpts, 
attached at Exhibit 5. In addition, a legal opinion from 2016 (translated through Google Translate) on Zhejiang Chint 
Electric Co., Ltd.'s ("Zhejiang Chint") issuance of shares appears to reference a solar cell factory under construction 
in Thailand with a design capacity of 600MW and indicates that components from this plant will be sold to European 
and American markets. Chint Electric: Suplementary Legal Cpinions cf Be jing King & Wood Mallesons on the 
issuance cf shares by Zhcjiang Chint Electric Co., Ltd., excerpts attached at Exhibit 17. Astroenergy/Chint Solar's 
website states that a 600MW solar cell factory was put into operation in 2016 in Thailand. Astroenergy/Chint Solar 
Website Excerpts, attached at Exhibit 5. Similarly, a 2020 article featuring Chint Solar's rating as a Foreign Trade 
Leading Enterprise states that the company's current factories are located in Thailand, Hangzhou, and Haining, and 
that Chint's PV modules are sold to 55 countries, including the United States. Chint Solar won the Hangzhou Foreign 
Trade Export Leading Entoprise in 2019, attached at Exhibit 18. Based on the above information, A-SMACC 
reasonably believes that Astroenergy's CSPV products completed in Thailand are also likely sold in the United States. 
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module assembly take place in the third country, again using additional and substantial Chinese-

origin components, before the companies export the completed CSPV cells and/or modules to the 

United States. 

A-SMACC believes that the vast majority of the materials and equipment for the process 

of converting the Chinese wafers to CSPV cells are being sourced from China, including but not 

limited to: silane, phosphorus oxychloride (POCI3), aluminum and/or silver paste. Similarly, the 

vast majority of the materials and equipment for the process of converting the CSPV cells to 

modules are also being sourced from China, including but not limited to: solar glass, EVA, 

backsheet, aluminum frames, and junction boxes. 

First, A-SMACC provides evidence indicating that each of the companies that is subject to 

this request obtains Chinese-origin wafers and/or cells to complete into CSPV cells or modules in 

the third country. 

• Canadian Solar Thailand has two cell processing facilities, for which operations 
commenced in 2017 and 2019, respectively, and two module processing facilities, for 
which operations commenced in 2016 and 2019, respectively. 72 Canadian Solar does 
not produce polysilicon, ingots, or wafers in Thailand. 73 Thus, the Thai facility must 
source wafers (produced from polysilicon ingots) elsewhere. A number of Canadian 
Solar's subsidiaries in China produce ingots and wafers, in addition to cells and 
modules. 74 Canadian Solar states that it is "one of the world's largest solar power 
companies and a leading vertically-integrated provider of solar power products," and 
also that it intends to use substantially all of the silicon wafers that it manufactures to 
supply its own solar cell plants and to use substantially all of the solar cells that it 
manufactures to produce its own solar module products. 76 Canadian Solar also reports 
that the company purchases silicon raw materials, silicon wafers, and solar cells from 
a limited number of third-party material suppliers. 77 The company's major silicon 

72 Canadian Solar 2020 Annual Report at 53, excerpts attached at Exhibit 12. 

73 Id. 

74 Id. at F-73. 

75 Id. at 34. 

76 Id. at 35. 

77 Id. at 20. 
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wafer suppliers in 2020 included Chinese producers Longi and Zhenjiang Rende New 
Energy Science Technology Co., Ltd." Given the above, the evidence shows that 
Canadian Solar Thailand obtains from or through its affiliates Chinese wafers 
manufactured from Chinese polysilicon to complete the production of cells and 
modules in Thailand. While Canadian Solar does not appear to refine polysilicon itself, 
the company indicates that it purchases silicon raw material. Given China's dominance 
in the polysilicon market, as discussed below, it is reasonable to assume that the 
company purchases polysilicon from Chinese suppliers for its own Chinese wafer 
production, as well as purchasing wafers directly from Chinese entities. In fact, 
Canadian Solar appears to purchase polysilicon from GCL Poly, a Chinese polysilicon 
producer ." 

• Trina Solar Thailand has cell and module processing facilities in Thailand.8° Trina 
Solar Thailand does not appear to produce polysilicon, ingots, or wafers in Thailand." 
Thus, the Thai facility must source wafers (produced from polysilicon ingots) 
elsewhere. According to an industry publication, Trina Solar produces wafers in China, 
in addition to cells and modules." Trina Solar's 2020 auditor's report also identifies 
Chinese company Lijiang Longji silicon material Co., Ltd as an "important associate" 
of the company whose nature of business is the manufacturing and sales of silicon rod." 
Trina Solar also recently entered into a three-year polysilicon supply agreement with 
China's Dag° New Energy Corp for the supply of between 30,000 tonnes and 37,600 
tonnes of high-purity mono-grade polysilicon for the period November 2020-
December 2023." The company also shored up its short-term wafer supply line with 
the purchase of 1.2 billion wafers from Chinese manufacturer Zhonguan for $990 
million." 

Trina Solar has indicated that its Thai facility is an export platform. For instance, a 
company representative previously stated that Trina Solar supplies U.S. orders from 
Thailand and Vietnam." When Trina Solar first launched operations in Thailand, the 
Chairman and CEO of Trina Solar stated that this and other major Trina Solar projects 

78 

79 

Id. 

Nathan Vanderklippe, Canadian Solar denies use cf forced labour at its solar farm in western China, The 
Globe and Mail (Jan. 28, 2021), attached at Exhibit 19. 

80 

81 Id. 

], excerpts attached at Exhibit 8. 

82 Id. 

83 Trina Solar 2020 Auditor's Report at 136, excerpts attached at Exhibit 2. 

84 Daqo seals 3-year polysilicon slimily deal with Trina Solar, Renewables Now (Nov. 30, 2020), attached at 

Exhibit 20. 

85 Trina Solar seals 1.2 billion wcfer slimily deal with Zhonghuan Semiconductor, PV Tech (Nov. 23, 2020), 
attached at Exhibit 21. 

86 Christian Roselund, The long view: an interview with Steven Zhu cf Trina Solar, PV Magazine (Oct. 2, 2019), 

attached at Exhibit 22. 
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in the pan-Asia region align the company with the Chinese government's "One Belt, 
One Road" initiative." Based on such statements, it is reasonable to assume that Trina 
Solar is retaining as much of the subsidized supply chain as possible in China for the 
cells and modules that it is completing in Thailand, including Chinese wafers produced 
from Chinese polysilicon and other components for cells and modules from or through 
its Chinese affiliates. Notably, Trina Solar recently signed three joint venture 
agreements with another Chinese manufacturer, Tongwei Co., to gain "bigger 
advantages than simple vertical integrations within themselves.'"8 Together the two 
Chinese companies entered into a long term procurement cooperation framework 
agreement investing in a "a high-purity crystalline silicon project with an annual output 
of 40,000 tons, a ingot project of an annual output of 15GW, a wafer cutting project of 
an annual output of 15GW, and a high-efficiency crystalline silicon cell project with 
an annual output of 15GW.'"9 The three projects have operational starts ranging 
between September 2021 through September 2022.9° The total investment was about 
$2.3 billion, and Trina Solar holds 35% of the shares in each joint venture. 91 Tongwei 
claimed that Trina Solar or its affiliates would enjoy prioritized supply of high purity 
c-Si, silicon rods and cells produced by all project companies.92 The evidence thus 
indicates that even if Trina Solar may not produce all of the upstream components in 
China itself, it sources these components from Chinese suppliers. 

• Talesun Thailand processes solar cells and modules in Thailand." Talesun does not 
produce polysilicon, ingots, or wafers in Thailand. 94 Thus, Talesun Thailand must 
source wafers (produced from polysilicon ingots) elsewhere. Talesun stated in a 
company presentation from May 2019 that it is "{t} otally vertically integrated through 
partnerships with key market players," indicating that it obtains silicon, ingots, and 
wafers from Chinese producer GCL" for its cells and modules. 96 An industry 
publication also indicates that Talesun may have its own wafer production in China. 97 

87 Trina Solar Launches Cperations at Thailand Mankfacturing Facility and Signs a US$143 million Syndicated 

Financing Facilities Agreement, Trina Solar (Mar. 28, 2016), attached at Exhibit 23. 

88 Trina Solar Website Excerpts, attached at Exhibit 24. 

89 Id. 

90 Carrie Xiao, Trina, Tongwei unveil mcjor, multi-billion-dollar solar silicon, wcfer and cell alliance, PV Tech 
(Nov. 18, 2020), attached at Exhibit 25. 

91 

92 Carrie Xiao, Trina, Tongwei unveil mcjor, multi-billion-dollar solar silicon, wcfer and cell alliance, PV Tech 

(Nov. 18, 2020), attached at Exhibit 25. 

Trina Solar Website Excerpts, attached at Exhibit 24. 

93 Talesun Thailand 2019 Financial Statements at 9, attached at Exhibit 26. 

94 See id. 

95 Talesun Company Presentation (May 2019) at 13, excerpts attached at Exhibit 27; GCL Website Excerpts, 
attached at Exhibit 28. 

96 Talesun Company Presentation (May 2019) at 13, excerpts attached at Exhibit 27. 

97 
1, excerpts attached at Exhibit 8. 
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Given the affiliation, it is reasonable to assume that Talesun Thailand obtains Chinese 
wafers produced from Chinese polysilicon and ingots from or through its Chinese 
affiliates. The above indicates that Talesun obtains its wafers from its own operations 
in China or other Chinese suppliers. 

• Astroenergy/Chint Solar's 600 MW solar cell processing factory in Thailand was put 
into operation in 2016." Based on information reasonably available to A-SMACC, 
there is no indication that Astroenergy Thailand produces polysilicon, ingots, or wafers 
in Thailand. Chint Solar also produces cells and modules in China." Information 
regarding Chint Solar's supply chain is not reasonably available to A-SMACC. Even 
if Chint Solar may not produce polysilicon, ingots, or wafers itself, given China's 
dominance in the CSPV supply chain and the fact that the company's production is 
mainly focused in China, as discussed below, it is likely that the company obtains these 
inputs from Chinese suppliers. Tellingly, in September 2019, China's Longi Green 
Energy Technology (identified as the world's largest maker of monocrystalline silicon 
wafers) secured a three-year contract to supply 660 million monocrystalline silicon 
wafers to three units of Chint Electric for the period January 2020 through December 
2022. 10° Given the affiliation, Astroenergy Thailand likely used Chinese-origin wafers 
obtained through its Chinese affiliates to complete into cells in Thailand. 

A-SMACC submits that the CSPV cells/modules completed in Thailand by Canadian 

Solar, Trina Solar, Talesun, and Astroenergy/Chint Solar using Chinese-origin wafers and/or cells 

are circumventing the Orders. As demonstrated above, reasonably available evidence indicates 

that each of the companies that is subject to this request likely obtains Chinese-origin CSPV 

wafers — "the most critical component with respect to PV module performance . . . .'1101 In addition, 

to the best of A-SMACC's knowledge, there is no wafer production in Thailand.1°2 

98 Astroenergy/Chint Solar Website Excerpts, attached at Exhibit 5. Based on information reasonably available 

to A-SMACC, it is unclear whether Astroenergy Thailand also produces solar modules in Thailand. 

99 ], excerpts attached at Exhibit 8. 

100 Tang Shihua, China's Solar Wcfer Giant Longi Bags Big Three-Year Shpplier Deal, Yicai Global (Sept. 10, 
2019), attached at Exhibit 29. 

101 Expert Report at 7, attached at Exhibit 1. 

102 As of 2018, Thailand's Ministry of Energy and PV Status Report Committee reported that "Thailand has no 

production of feedstocks, ingots and wafers for crystalline silicon industry." See National Survey Report cf PV Power 
Applications in Thailand, TEA International Energy Agency (2018) at 16, attached at Exhibit 30. The 2018 report is 
the most recent available report for Thailand. Industry publication [ ] reports that Thailand has no 

wafer production capacity [ 1. [ 



The Honorable Gina M. Raimondo 
August 16, 2021 
Page 26 

PUBLIC VERSION 

Indeed, China's dominance in the CSPV supply chain generally and in the polysilicon and 

wafer markets in particular is well known. China's production of polysilicon increased more than 

450 percent from 2010 to 2018 and accounted for 58 percent of global production in 2019.1°3 By 

last year, China accounted for approximately 80 percent of solar-grade polysilicon production 

worldwide.1°4 Similarly, China's production of wafers increased more than 850 percent from 2010 

to 2018 and accounted for 93 percent of global production in 2018.1°5 China's production of 

CSPV cells and modules both increased almost 700 percent from 2010 to 2018 and accounted for 

73 percent and 72 percent of global production in 2018, respectively. 106 China's dominance of the 

solar supply chain has only increased even further more recently. For instance, the following 

graphic demonstrates that China has a near monopoly on most solar manufacturing, with estimates 

based on capacity:1°7 

], excerpts attached at Exhibit 8. While there appears to be one company engaged in solar material, cell, 
and wafer R&D in Thailand, it does not appear to be involved in production. SGS Thailand Limited Website Excerpts, 
attached at Exhibit 31. The company explains on its website that "SGS (Thailand) Limited is a leading company 
specializing in providing inspection, testing, verification, and certification services," and describes its microelectronics 
services as including R&D support, environmental analysis, reliability testing, failure and damage analysis, and quality 
control. See id. 

103 USITC Pub. 5021 at F-16, excerpts attached at Exhibit 7. 

104 Expert Report at 4, attached at Exhibit 1. 

105 USITC Pub. 5021 at F-20, excerpts attached at Exhibit 7. 

106 Id. at F-22, F-24. 

107 Joan Fitzgerald, The Case for Taking Back Solar, The American Prospect (Mar. 24, 2021), attached at 

Exhibit 32. 
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The Solar Manufacturing Value Chain 
China has a near monopoly on most solar manufacturing. 
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], an industry publication, in 2020, 

China's capacity for polysilicon was [ ], while the rest of the world's capacity, 

combined, was [ ], i.e., China's share was approximately [ 1 percent of total 

global capacity.1°8 For ingots and wafers, China's capacity in 2020 was [ ], while the 

rest of the world's capacity was [ ], i.e., China's share was [ ] percent of total global 

capacity.1°9 According to another industry publication, BloombergNEF, the top ten polysilicon 

producers supplied 83 percent of the market in 2019,"° with seven of those producers being 

Chinese.'" According to the CPIA, the top ten wafer manufacturers are all located in mainland 

China."2 BloombergNEF also reports that the top ten wafer producers supplied 95 percent of the 

108 1, excerpts attached at Exhibit 8. See also Expert Report at 4, attached 

at Exhibit 1 (estimating that China accounted for 84 percent of global polysilicon capacity in 2020). As the 
Department is aware, U.S. companies are unable to ship polysilicon to China due to trade restrictions in China. [ 

109 

i• 

], excerpts attached at Exhibit 8. [ 

l• 

110 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 1, excerpts attached at 

Exhibit 9. 

111 

112 

Id. at 9. 

Expert Report at 7, attached at Exhibit 1. 



The Honorable Gina M. Raimondo 
August 16, 2021 
Page 28 

PUBLIC VERSION 

market in 2019, with all of the companies being based in China, except for Canadian Solar (which 

is a Chinese company headquartered in Canada but with the vast majority of its production 

facilities in China).1" 

In addition to CSPV wafers and/or cells, A-SMACC has reason to believe that all, or the 

majority, of the other materials used to convert the Chinese wafers to cells and then assemble the 

cells into modules in Thailand are obtained from China. Again, based on information reasonably 

available to A-SMACC, these materials include silane, phosphorus oxychloride (POCI3), 

aluminum and/or silver paste for converting the wafers to cells, and solar glass, EVA, backsheet, 

aluminum frames, and junction boxes for assembling the cells into modules. China is also a major 

supplier of these other components for CSPV cells and modules. Indeed, industry publications 

confirm that the vast majority of the key components for solar panel assembly in Thailand are now 

being produced in China."4 According to BloombergNEF, "{b} esides ample supply of 

components along the PV value chain such as cells and wafers, China is also home to the largest 

manufacturers of key materials such as PV glass and aluminum frames."1" China's market share 

of solar glass has stayed above 90 percent in the global market for years."6 Two Chinese producers 

alone, Xinyi Solar and Flat Glass, were projected to supply more than 50 percent of the market in 

113 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 12, excerpts attached at 
Exhibit 9; Canadian Solar Inc., United States Securities and Exchange Commission, Form 20-F (for the fiscal year 
ended December 31, 2020) at F-73, excerpts attached at Exhibit 33. 

114 See Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 16, excerpts attached at 

Exhibit 9. 

115 

116 

Id. at 20. 

Hong Wang, New Policies Set to Ease China Solar Glass Production Constraints Amidst Soaring Costs, PV 
Tech (Nov. 19, 2020), attached at Exhibit 34. 
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2020. 117 In addition, the world's largest solar silver paste suppliers have their factories in China."' 

Producers like Canadian Solar and Jinko Solar also own subsidiaries that produce the aluminum 

frames, junction boxes, and EVA in China."9 

In addition, while the exact sourcing patterns for the companies that are subject to this 

request are not reasonably available to A-SMACC, publicly available evidence indicates that these 

companies are in fact sourcing many of the other materials for completing CSPV cells and 

assembly into modules from China. For instance, Canadian Solar has Chinese subsidiaries that 

produce junction boxes and EVA, 12° in addition to aluminum frames. 121 Trina Solar also recently 

announced a RMB2.1 billion ($319 million) contract to acquire 85 million square meters of 

photovoltaic glass from China's Changzhou Almaden in an agreement that will run from January 

through December 2023. 122 While the sourcing patterns for other components for solar cells and 

modules for Talesun are not reasonably available to A-SMACC, as noted above, the company has 

emphasized that it is "{t} °tally vertically integrated through partnerships with key market 

players," indicating in particular that it obtains silicon, ingots, and wafers from Chinese producer 

GCL. 123 Similarly, while the exact sourcing patterns for Astroenergy/Chint Solar are not 

reasonably available to A-SMACC, the company states on its website that "Astroenergy is 

117 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 18, excerpts attached at 
Exhibit 9. 

118 Id. at 14. 

119 Id. at 18. 

120 Canadian Solar 2020 Annual Report at F-73, excerpts attached at Exhibit 12. 

121 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 18, excerpts attached at 

Exhibit 9. 

122 Max Hall, Trina sweeps hp another 30,000-plus tons cfpolysilicon, PV Magazine (Nov. 30, 2020), attached at 
Exhibit 35. 

123 Talesun Company Presentation (May 2019), excerpts attached at Exhibit 27. 
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currently one of the largest domestic PV power generation enterprises with 8000 MWp module 

production capacity," and that "{d} epending on the advantage of CHINT group's full industrial 

chain and the professional teams, Chint can provide the total solution of PV power station to {its} 

customers." 124 Given China's dominance in the CSPV supply chain generally and the fact that 

these companies' production is mainly based in China as discussed below, it is reasonable to 

believe that Talesun and Astroenergy/Chint Solar also obtain the other components to complete 

the production of cells and modules in Thailand from Chinese suppliers. 

A-SMACC obtained Thai import data from a subscription database made available by 

Global Trade Information Services ("GTIS") for the period from 2011 through 2020. 125 In the 

decade after the petitions for the underlying investigations were filed in 2011, the data from GTIS 

shows that Thai imports of Chinese wafers, cells, and many components and chemicals used in the 

manufacturing process for CSPV cells and modules have increased significantly. For instance, in 

2020, the value of Thai imports of goods under HS code 3818.00 from China, which covers wafers 

and chemical compounds that have been doped, amounted to more than 11.2 million kilograms, 

an increase of approximately 1,141,348 percent compared to 987 kilograms in 2011. This trend 

continues in the cell production step: imports under HS code 7115.90, which covers silver and 

aluminum paste, a key component, increased over 1600 percent by volume from 2011 to 2020. 

Finally, the data show that the volume of imports of HS code 8544.42, which covers junction boxes 

used in solar modules, increased over 240 percent from 2011 to 2020, and the volume of imports 

of HS code 7314.19, which covers screen frames used in solar module assembly, increased by over 

124 Astroenergy/Chint Solar Website Excerpts, excerpts attached at Exhibit 5. 

125 See Global Trade Information Services Thailand Import Data, attached at Exhibit 36. 
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633 percent in the same timeframe. A summary of data for components and inputs appears at 

Exhibit 10. 126 

Given that Canadian Solar Thailand, Trina Solar Thailand, Talesun Thailand, and 

Astroenergy Thailand are affiliated with large integrated Chinese producers, it is even more likely 

that a substantial portion of the components for completing the production of CSPV cells and 

assembling into modules in the third country are obtained through the Chinese affiliates. As the 

Commission has previously noted, Chinese CSPV cell and module producers have benefited not 

only from policies through which they directly received support, but also through policies directed 

at the supply chain.'" For instance, just recently, Chinese engineering company Triumph Group, 

a unit of state-owned conglomerate China National Building Materials Group Corporation, signed 

an agreement with the government of Suclian City, Jiangsu Province, to build a solar glass factory 

at the Grand Canal Suclian Port Industrial Park.'" The Triumph Group is also the controlling 

shareholder of state-owned manufacturer Luoyang Glass, another producer of solar glass.'" The 

European Commission previously identified subsidy rates of 3.2 percent to 16.7 percent for 

participating producers of solar glass in a CVD investigation."° Chinese producers of aluminum 

extrusions (which include module frames) benefit from a range of government policies to support 

126 Some of the HS codes are basket categories and may include other goods. Nonetheless, that imports of 

merchandise under these HS codes from China increased substantially following the imposition of the Orders further 
corroborates other information discussed in this petition demonstrating that the subject companies are importing 
Chinese materials to complete the production of cells/modules in Thailand. These HS codes are examples and may 
not be the best or only appropriate codes for these goods. 

127 USITC Pub. 5021 at F-47, excerpts attached at Exhibit 7. 

128 Vincent Shaw & Max Hall, Chinese PV Industry Brio9 New Solar Glass Factory in Jiangsu, Longi Maintains 
Wcfer Prices Unchanged, PV Magazine (June 25, 2021), attached at Exhibit 37. 

129 

130 

Id. 

USITC Pub. 5021 at F-47, excerpts attached at Exhibit 7. 
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the aluminum industry. 131 The Chinese government has also supported energy intensive 

polysilicon production through reduced electricity rates and other policies. 132 For example, LDK 

received significant electricity fee subsidies from the Financial Bureau of Xin Yu Economic Zone 

for its polysilicon production operations. 133 Similarly, Daqo received reduced electricity rates from 

the government in Xinjiang as part of the approval for the expansion of its polysilicon 

manufacturing plant and in 2018, received "unrestricted cash government subsidies" totaling $13.1 

million. 134 By obtaining the bulk of their raw materials (including the critical wafer input) from 

China, these companies with minor Thai finishing facilities are benefiting from the same Chinese 

government subsidies that subsidize Chinese producers directly. The evidence discussed above 

establishes that Chinese producers are completing CSPV cells and modules in Thailand from 

merchandise manufactured in China before exporting them to the United States. 

C. The Completion of the CSPV Cells and Modules in Thailand is Minor and 
Insignificant  

1. The Level of Investment in Thailand is Minimal  

In determining the relative level of total investment, as the Department has done in recent 

proceedings, the agency should compare the level of investment in Thailand for a facility to 

complete the production of CSPV cells or complete the production of the cells and assemble them 

into modules to the investment required to produce CSPV cells/modules using a fully integrated 

production process. 135 

131 

132 

133 

134 

135 

Id. 

Id. at F-47 — F-48. 

Id. at F-48. 

Id. 

See, e.g., Issues and Decision Memorandum accompanying Certain Cold-Rolled Steel Flat Products From the 
Republic cf Korea, 84 Fed. Reg. 70,934 (Dep't Commerce Dec. 26, 2019) (affirm. final deter. of circumvention of the 
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The resources and investment needed to produce CSPV cells/modules using a fully 

integrated process are very significant. For an integrated supplier covering polysilicon to 

ingot/wafer, the required capital investment would likely exceed $1.7 billion for a 20 GW supply 

of polysilicon, ingot, and wafers."6 

Industry publications confirm that the investment required for the upstream production 

processes through the wafer stage is much more significant than the investment required for the 

final cell and module finishing stages. For instance, according to BloombergNEF, "{t}echnical 

hurdles are highest for plants that make polysilicon and wafers. These plants are also costly to 

build and take longest to construct. Cell and module factories can be built faster . . . ."7 In fact, 

"{v} ertical integration, high factory capex and technical hurdles have made the wafer market the 

most consolidated segment of the PV value chain." 138 Indeed, "{w} afer factories require high 

upfront capital expenditure and bear many technical hurdles, which makes it difficult for new 

factories to be built outside of China."1" 

antidumping duty and countervailing duty orders) ("CR from Korea IDM") at 62-65. The statute does not instruct the 
Department to use a particular analysis when evaluating the level of investment in the foreign country for purposes of 
section 781(b)(2)(A) of the Act, and the Department may determine an appropriate analysis to apply. The Department 
has explained that its "past practice has been to compare the total investment required (as well as, separately, the 
research and development, production process, and facilities) from the beginning of the production process in the 
country subject to an {AD or CVD} order to the investment required (as well as, separately, the research and 
development, production process, and facilities) to finish the final product in a third country, rather than to compare 
the investments (as well as, separately, the research and development, production process, and facilities) required to 
perform the same finishing steps in each country." In doing so, the Department has emphasized that this reflects the 
agency's concerns with circumvention being achieved by shifting one or more of the last few minor or insignificant 
steps of the production process to a third country. See id. 

136 Expert Report at 9, attached at Exhibit 1. This assumes 30,000 tons of polysilicon required for 10 GW of 
wafers using the assumptions as detailed in the NREL PV Manufacturing Report. This equates to a 60,000 ton 
polysilicon facility meeting the supply requirements 20 GW ingot/wafer facility. 

137 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 1, excerpts attached at 
Exhibit 9. 

138 

139 

Id. at 10. 

Id. at 11. 
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Building a new polysilicon production facility also requires substantial investment. Recent 

announcements place the cost for a new facility in the range of $1.4 billion per 100,000 tons. 14° 

For instance, in 2018, Daqo New Energy announced a new 35,000 ton polysilicon facility in 

Xinjiang, China, with the capital expenditure quoted as approximately $502M. 141 In 2020, 

Tongwei Group announced a new 40,000 ton facility in Yunnan Province, China covering 

approximately 800 acres, with the capital expenditure noted as $563M. 142 In March 2021, Xinte 

Energy Co Ltd announced a new project to build a 100,000-tonne per year high-purity polysilicon 

production plant in Inner Mongolia, northern China, with the total investment estimated to be 

around CNY 8.799 billion ($1.36 billion). 143 The expansions noted above are supported by long-

term supply contracts with Chinese PV Suppliers. 144 For instance, JA Solar and LONGi Group 

have 5-year contracts with Xinte for 97,200 and 270,000 tons of polysilicon, respectively. 145 

In addition to being capital intensive, polysilicon manufacturing is also energy intensive. 146 

The CPIA quoted the average power consumption for a polysilicon production facility at 70 

kWh/kg, which equates to 7,000 GWh of power for a 100,000 ton factory. 147 Actual investments 

by producers confirm the large investment required for polysilicon production facilities. For 

instance, GCL-Poly invested $826 million in constructing a 60,000 tonne polysilicon plant in 

140 Expert Report at 5, attached at Exhibit 1. 

141 id. at 6. 

142 id. 

143 Sladjana Djunisic, Xinte Energy Prcposes to Build 100,000-Tonne-Per Year Polysilicon Production Plant, 
Renewables Now (Mar. 2, 2021), attached at Exhibit 38. 

144 

145 

146 

147 

Expert Report at 6, attached at Exhibit 1. 

ici. 

1cl. at 5. 

1cl. at 6. 
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China in 2017. 148 In Tennessee, Dow/Hemlock invested $1.2 billion to build a polysilicon 

production facility, with a $3 billion expansion originally planned. 149 In contrast, "{b}uilding a 

new module factory has low technical hurdles compared with wafer and polysilicon.""° In fact, 

BloombergNEF notes that "{g} iven low technical and financial barriers, it is also easier for module 

companies to open shop in other countries in response to tariffs or other policy developments. 

Once duties on Chinese solar cells were imposed by the {United States}, large integrated 

manufacturers built both cell and module assembly plants across Southeast Asia.""1 This is 

precisely what is happening here — moving the relatively low-investment portions of the process 

to third countries like Thailand to evade the AD/CVD orders while maintaining the high-

investment portions of the process in China, causing injury to the domestic industry. 

The substantial level of investment required for the production of CSPV products through 

the completion of wafers is confirmed by the actual investment of Chinese producers. For instance, 

Chinese producer LONGi Green Energy Technology Co., Ltd. announced in 2019 plans for a new 

15 GW ingot and wafer production facility, which is expected to cost around $643 million."2 

Another Chinese producer JA Solar announced in 2020 plans for a new 20 GW ingot/wafer 

expansion in China, with the capital expenditure expected to be around RMB5.8 billion ($857 

148 Ian Clover, GCL-Poly Investing $826m in Construction cf 60,000 MT Polysilicon Plant in China, PV Magazine 

(Apr. 6, 2017), attached at Exhibit 39. 

149 Hemlock Semiconductor Colporation, Wikipedia (last accessed July 6, 2021), attached at Exhibit 40. 

150 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 19, excerpts attached at 

Exhibit 9. 

151 

152 

Id. 

Mark Osborne, LONGi Investing US$875 Million in 2020 Production Capacity Expansion Plans, PV Tech 
(Apr. 17, 2019), attached at Exhibit 41. 
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million).1" China's GCL-Poly Energy Holdings Ltd announced in 2018 plans to build a 20 GW 

monocrystalline silicon manufacturing facility for the research and development, production and 

sale of monosilicon ingots in Qujing at a total cost of CNY 9 billion (USD 1.43 billion)."4 

Canadian Solar recently announced plans to build a new wafering plant in China with a capacity 

of 10 GW at a cost of RMB 1.9 billion (US$155 million)."5 While the exact investment levels are 

not reasonably available to A-SMACC, Canadian Solar likely made similarly substantial 

investments for its integrated operations to produce ingots and wafers in China. As discussed 

above, the available evidence indicates that Trina Solar and Talesun also produce wafers in China, 

and these companies likely made substantial investments for such operations in China, in 

accordance with the investments made by other Chinese producers for the same types of 

operations. As noted above, Astroenergy/Chint Solar's sourcing pattern is not reasonably 

available to A-SMACC. While some of the companies covered by this circumvention petition 

may not directly themselves engage in all of the upstream production processes in China (e.g., 

polysilicon, ingots, and wafers), the available evidence indicates that these companies obtain the 

upstream components to be completed into CSPV cells and modules in Thailand, i.e., the 

circumventing merchandise, from Chinese suppliers. In other words, the investment for the 

production of polysilicon, ingots, and wafers is being made in China. Accordingly, the Department 

should compare the level of investment required for the first three stages of production for 

153 Mark Osborne, JA Solar's Capacity Expansion Announcements in 2020 Tcp 104GW Across Wcfter, Cell and 
Modules, PV Tech (Sept. 24, 2020), attached at Exhibit 42. 

154 GCL-Poly Energy plans 20-GW ingot factory in China, Renewables Now (Apr. 11, 2018), attached at 

Exhibit 43. 

155 Mark Osborne, CII1NA ROUND-UP: Solar mankfacturing capacity announcements continue from SMSL 
members, PV Tech (Jan. 4, 2021), attached at Exhibit 44. 
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cells/modules in China to the investment required for the final two stages of production taking 

place in Thailand. 

In particular, as these companies are using Chinese polysilicon in their production, the 

Department should take into account the level of investment required for the initial raw polysilicon 

stage of production. As indicated above, the level of investment required to build a polysilicon 

production facility can range between $502 million and $3 billion. For instance, Chinese 

polysilicon supplier and solar cell producer Tongwei recently signed an agreement with the 

government of Leshan City and the Wuhua district for a new polysilicon manufacturing site with 

a capacity of 200,000 metric tons and the total investment around RMB14 billion ($2.1 billion)."6 

This is corroborated by industry publications. Specifically, according to BloombergNEF, the cost 

of building a new factory in China for polysilicon manufacturing is estimated to be about $15 

million per thousand tons, or $39 million per gigawatt."7 Even these levels of investment are likely 

highly subsidized by the Chinese government. For instance, GCL-Poly, a Chinese polysilicon 

producer, has close ties to the China People's Liberation Army and the Chinese government."' 

Similarly, TBEA Co., Ltd, the parent company of Xinte Energy,"9 another Chinese polysilicon 

supplier, states on its website that it "actively practices the national strategy of 'the Belt and Road 

156 Vincent Shaw & Max Hall, Chinese PV Industry Brüf.. Tongwei plans 200,000 MT polysilicon factory, PV 

Magazine (July 2, 2021), attached at Exhibit 45. 

157 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 8, excerpts attached at 

Exhibit 9. While this provides an average cost per gigawatt and is informative, as discussed above, many polysilicon 
production facilities appear to be much larger, indicating that polysilicon facilities generally need to be built on a 
larger scale and thus would require much larger investments to initially build the facility. In addition, it is the level 
of investment required for polysilicon, ingot, and wafer production combined (i.e., the production stages taking place 
in China) that should be compared with the investment required to complete CSPV cells and modules in the third 
country. 

158 Steven Mufson, China's Growing Share cf Solar Market Comes at a Price, Washington Post (Dec. 16, 2011), 
attached at Exhibit 46. 

159 1BEA Announces Plan cf Domestic Listing cf Its Subsidiary Xinte Energy, PVTIME (Jan. 15, 2021), attached 
at Exhibit 47. 
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initiative' and is devoted to sharing the advanced electricity construction experience of China with 

the world. ”,160 

By comparison, the level of investment required in Thailand to simply finalize the CSPV 

cells and assemble the cells with other Chinese-origin components into modules is much lower. 

For instance, the capital costs are in the range of $40 million to $50 million per GW of production 

capacity for cell manufacturing facilities, and recent announcements of new module production 

facilities indicate capital costs in the range of $20 million to $30 million for module-only factories, 

making this the least capital-intensive step in the supply chain. 161 

The actual investments in Thailand by the companies subject to this circumvention petition 

confirm the much smaller investment levels for cell and/or module production facilities compared 

to the investment required for integrated production facilities in China that engage in the upstream 

production processes. For instance, Trina Solar invested $160 million when it first established its 

facility in Thailand with 500 MW of module and 700 MW of cell capacity. 162 Talesun reported 

investing RMB450 million (approximately $70.7 million) 163 when it first built its 500 MW solar 

cell and module assembly plant in Thailand. 164 Canadian Solar reported that as of February 28, 

2021, $96.4 million of its credit facility had been used to finance the construction of its solar cell 

160 TBEA Website Excerpts, attached at Exhibit 48. 

161 Expert Report at 10 and 13, attached at Exhibit 1. 

162 Trina Solar Announces Establishment cf New Mankfacturing Base in Thailand to Add 500 MW Module and 

700 MW Cell Capacity, Trina Solar (May 6, 2015), attached at Exhibit 49. 

163 Federal Reserve Exchange Rates, attached at Exhibit 50. A-SMACC relied on the exchange rate as of 

September 15, 2015. 

164 Mark Osborne, Zhongli Talesun starts production at 500MW PERC production plant in Thailand, PV Tech 
(Nov. 12, 2015), attached at Exhibit 51; Zhongli Talesun Solar Financial Due Diligence Report, Clean Energy 
Associates (Sept. 15, 2015) at 26, excerpts attached at Exhibit 52. 
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and module facilities in Thailand. 165 The investment made by Astroenergy/Chint Solar for its 

operations in Thailand is not reasonably available to A-SMACC. However, the company states 

on its website that a 600 MW solar cell factory was put into operation in Thailand in 2016. 166 The 

company thus likely made similar levels of investment to launch its operations in Thailand as the 

other companies described above, given the similarity in facility capacity. 

While not required, in addition to the fact that these companies' investments in Thailand 

for cell and module production are much smaller scale than the investments required in China for 

the upstream production processes, the investments made by the Chinese affiliates of these 

companies in China for production facilities that solely produce cells and modules appear to be 

generally much more larger scale than the finishing facilities in Thailand. For instance, Talesun 

announced in April 2020 plans for a solar module factory in Zibu city of China's Shandong 

province that will have an annual production capacity of 5 GW, and that construction on the facility 

was expected to cost RMB2 billion ($281.68 million) 167 — quadruple the cost of its Thailand 

facility. Similarly, Trina Solar is building a 10 GW module assembly plant in China that will cost 

around RMB2.5 billion ($386 million), and also announced late last year that it is building an 8.5 

GW solar cell plant in China at a cost of RMB3 billion ($459.4 million). 168 Again, this is nearly 

three times the investment it made into its Thai facility, even though that Thai facility was 

ostensibly meant to produce the same merchandise. Earlier this year, Canadian Solar announced 

165 Canadian Solar 2020 Annual Report at 68, excerpts attached at Exhibit 12. 

166 Astroenergy/Chint Solar Website Excerpts, attached at Exhibit 5. 

167 Anu Bhambhani, Suzhou Talesun Solar Technologies Is Constructing High Ificiency Monocrystalline Solar 

Module Factory With 5 GW Annual Capacity In Shandong Province, China, Taiyang News (Apr. 2, 2020), attached 
at Exhibit 53. 

168 Mark Osborne, Trina Solar plans 10GW module assembly plant in Yancheng, PV Tech (Mar. 2, 2021), attached 

at Exhibit 54. 
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its single largest solar cell and module assembly plant complex. The 10 GW Chinese cell and 

module assembly project is expected to require a total investment of RMB3.6 billion ($557 

million). 169 According to industry publication [ 

].170 [ 

]. Clearly, the Chinese companies have made a minimal investment in the 

third country, demonstrating that the companies intended for the completion of the subject 

merchandise in the third country to be minor and insignificant, further showing that these 

companies are engaging in circumvention of the Orders as contemplated by section 781(b) of the 

Act. An assessment of global capital expenditures for ingots, wafers, CSPV cells, and modules as 

a whole is telling and shows that China's share of global capital expenditures dwarfs the rest of 

the world. 

169 Mark Osborne, CHINA ROUND-UP: Solar mankfacturing capacity announcements continue from SMSL 

members, PV Tech (Jan. 4, 2021), attached at Exhibit 44. 

170 [ ], excerpts attached at Exhibit 8. 
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CSPV products: Global capital expenditures for ingots, wafers, CSPV cells, and CSPV modules, 
2015-19 
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Notes: 2019 data are projections. Given declining costs for building plants, decreases in spending do not 
necessarily translate to lower capacity additions in GW terms. 

Source: Colville, Finlay, Solar PV Capex Trending at USS9 billion Annually as New GW Fobs in China 
Slash Investments Required; PV Tech, December 10, 2019 https://www_pv-tech.orq/editors-bloo/solar-
pv-capex-trendinq-at-us9-billion-annually-as-new-qw-fabs-in-china-sla retrieved December 18, 2019. 

Source: USITC Pub. 5021 at F-26 — F-27, excerpts attached at Exhibit 7. 

2. The Level of Research and Development in Thailand is Minimal  

The level of research and development in Thailand to complete the production of CSPV 

cells and assemble into modules with Chinese-origin components is minimal. Rather than 

researching and developing their own technology, these companies are predominantly importing 

technology from China. Indeed, the CPIA Report for 2019 states that "the key equipment of PERC 

cell production equipment has basically completed domestication," which indicates that most of 

the equipment is from Chinese suppliers. 171 This follows a trend from many other industries, where 

China-based companies take over not only the market for the end product (PV modules), but also 

the capital equipment used to manufacture the same. 172 From a manufacturing perspective, it is a 

best practice to use the same manufacturing equipment regardless of where the factory is located. 

Thus, it is highly likely that most new cell processing facilities built outside of China also use 

171 Expert Report at 11, attached at Exhibit 1. 

172 Id. 
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production equipment sourced from China.'" The CPIA also stated that "all domestic component 

production equipment has been localized," indicating that all of the module production equipment 

is available from local Chinese suppliers. 174 Given that the companies in the third country here are 

subsidiaries of large vertically integrated CSPV producers, the third country companies 

undoubtedly relied on the parent companies' R&D in building the production facilities in the third 

country and implementing production processes. For instance, when Trina Solar first launched 

operations in Thailand, the company explained that the facility in Rayong, Thailand entered 

production using Trina Solar's "Honey" state of the art high-efficiency assembly line method, 

which would have been developed at its Chinese facilities.'" 

A-SMACC was unable to find any evidence that these companies are engaging in R&D in 

their Thai facilities. In contrast to the little to no research and development activities taking place 

in Thailand, the research and development expenditures within China of Chinese integrated 

producers of CSPV cells/modules that engage in the upstream production processes generally are 

extensive. Notably, Canadian Solar Thailand is not listed as having a principal activity of R&D 

in the parent company's financial statements, unlike some of Canadian Solar's subsidiaries in 

China. 176 In total, R&D expenses for Canadian Solar's consolidated operations amounted to 

approximately $45.2 million in 2020.1" Canadian Solar Thailand's 2019 financial statements do 

not separately list R&D expenses.'" Similarly, the nature of Trina Solar Thailand's business does 

173 

174 

Id. 

Id. at 13. 

175 Trina Solar Launches Cperations at Thailand Mankfacturing Facility and Signs a US$143 million Syndicated 

Financing Facilities Agreement, Trina Solar (Mar. 28, 2016), attached at Exhibit 23. 

176 Canadian Solar 2020 Annual Report at F-73, excerpts attached at Exhibit 12. 

177 Id. at 64. 

178 Canadian Solar Thailand 2019 Financial Statements, attached at Exhibit 55. 
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not include R&D in the parent company's financial statements, unlike some of the Chinese 

operations)" In total, Trina Solar reported R&D expenses of over RMB363 million 

(approximately $55.6 million)"° for is consolidated operations for 2020.1" Trina Solar Thailand's 

2019 financial statements similarly do not separately list R&D expenses."2 Talesun emphasizes 

on its website that it is a "real R&D power," noting that its R&D center has cooperated with the 

Chinese "Academy of Sciences (CAS), Shanghai Jiaotong University, Sichuan University, the 

Netherlands Energy Research Institute (ECN), SERIES, Southeast University, Nanjing University 

of Aeronautics and Astronautics," and that it has built an internationally advanced R&D 

laboratory.1" The company further explains that its R&D center consists of more than 5,000 square 

meters equipped with state-of-the-art automated equipment, with more than 350 R&D team 

members, $300 million R&D investment, and more than 340 patents applied."4 Talesun 

Thailand's 2019 financial statements do not appear to separately list R&D expenses)" 

Information regarding Astroenergy/Chint Solar's R&D expenses is not reasonably available to A-

SMACC. However, sources indicate that Astroenergy specializes in research and development, in 

addition to production, of solar modules, and that Astroenergy has become a global total solutions 

provider for photovoltaic systems with support from its parent company Chint Group. 186 Given 

179 Trina Solar 2020 Auditor's Report at 131-133, excerpts attached at Exhibit 2. 

180 Using an exchange rate of 6.5250 RMB per U.S. dollar from December 31, 2020. Federal Reserve Exchange 

Rates, attached at Exhibit 50. 

181 

182 

183 

184 

185 

Trina Solar 2020 Auditor's Report at 7, excerpts attached at Exhibit 2. 

Trina Solar Thailand 2019 Financial Statements, attached at Exhibit 56. 

Talesun Website Excerpts, attached at Exhibit 3. 

Id. 

Talesun Thailand 2019 Financial Statements, attached at Exhibit 26. 

186 China's Chint/Astroenergy Completes 50 MW Solar PV Power Plant in Bulgaria, Renewables Now (June 12, 

2012), attached at Exhibit 57. 



The Honorable Gina M. Raimondo 
August 16, 2021 
Page 44 

PUBLIC VERSION 

that CSPV production is primarily based in China for these companies, it is likely that all or most 

of the companies' R&D occurs in China, as opposed to Thailand. 

3. The Production Process in Thailand Involves Minimal Additional  
Processing 

Again, in evaluating the production process in Thailand, the Department should compare 

that process to the production operations of an integrated Chinese CSPV producer up through the 

stage at which the wafers or cells are sent to Thailand for further minor processing. As detailed 

above, there are five main stages in the production process for CSPV products)" For inquiry 

merchandise, A-SMACC understands that all of the manufacturing process up through the 

production of the wafers is taking place in China. Again, to the extent that the wafers are also 

undergoing some of the cell conversion steps in China before being exported to the third country 

to be completed into cells and assembled into modules,1" the production process in the third 

country would be even more minimal. 

As can be seen in the description of the manufacturing process above, the production 

process up through the wafers, starting from the initial raw polysilicon stage, is much more 

substantial than the process of converting the wafers to cells and assembling modules. While the 

process of converting wafers to CSPV cells is not trivial — either in terms of capital or 

workforce — the production process up through the wafers is much more substantial in terms of 

production activities, investment, research, and expense, and is technologically complex. 

187 USITC Pub. 4874 at I-43, excerpts attached at Exhibit 11. 

188 Again, A-SMACC submits that wafers from China that have already been doped and contain a p/n junction, 
which are then shipped to Thailand for finishing prior to export to the United States, are already in-scope merchandise 
and should be subject to duties, consistent with the Department's recent scope rulings. See ET Solar Scope Ruling, 
attached at Exhibit 13; Solaria Scope Ruling, attached at Exhibit 14. To the extent such merchandise is not already 
considered subject, and to the extent that Chinese wafers that do not yet contain a p/n junction and/or other Chinese 
inputs are being used in the production processes described herein, such merchandise is circumventing the Orders. 
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Again, the available evidence indicates that these companies obtain the upstream 

components to be completed into CSPV cells and modules in Thailand, i.e., the circumventing 

merchandise, from Chinese suppliers. In other words, the production process for polysilicon, 

ingots, and wafers nonetheless takes place in China, after which such merchandise undergoes the 

final cell and module finishing stages in Thailand. Accordingly, the Department should compare 

the production process for the first three stages of production for cells/modules in China to the 

production process for the last two stages in Thailand. 

Furthermore, as detailed below, the final steps of the production process that occur in 

Thailand accounts for a relatively small proportion of the cost of production. 

4. The Production Facilities in Thailand are Limited  

The facilities completing the CSPV cells and assembling the modules in Thailand are 

limited compared to the integrated production facilities in China that also engage in the upstream 

production processes. Indeed, the companies subject to this request appear to have much more 

production space in their Chinese facilities than their facilities in the third country. For instance, 

Canadian Solar Thailand's cell manufacturing facilities are 18,100 square meters and 19,139 

square meters, respectively, and its module manufacturing facilities are 15,460 square meters and 

29,723 square meters, respectively."9 In contrast, Canadian Solar Manufacturing (Luoyang) Inc., 

another subsidiary of Canadian Solar which is based in China and is engaged in the manufacture 

of solar modules, ingots, and wafers, has manufacturing facilities with a total area of 75,527 square 

meters. 19° And Canadian Solar has at least nine subsidiaries based in China involved in the 

189 Canadian Solar 2020 Annual Report at 53, excerpts attached at Exhibit 12. 

190 Id. at F-73, 51-53. 
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production of solar cells, modules, ingots, and/or wafers. 191 Overall, Canadian Solar appears to 

have had at least [ ] wafer capacity, [ ] cell capacity, and [ ] module 

capacity in China compared to [ ] cell capacity and [ ] module capacity in 

Thailand, as of 2020. 192 

Similarly, while the sizes of Trina Solar's facilities are not reasonably available to A-

SMACC, Trina Solar appears to have had at least [ 

capacity, and [ 

] wafer capacity, [ ] cell 

] module capacity in China overall, compared to [ ] cell 

capacity and [ ] module capacity in Thailand as of 2020.1" For Talesun, while the sizes 

of the company's facilities are not reasonably available to A-SMACC, the company states that it 

has three manufacturing facilities in China, with an annual production capacity of 10.7 GW for PV 

cells and 11 GW for modules, compared to 1.3 GW for PV cells and 2 GW for modules in 

Thailand. 194 An industry report also indicates that Talesun has wafer production in China, with 

annual capacity of [ ] as of 2020.1" Similarly, the sizes of Astroenergy/Chint's facilities 

are not reasonably available to A-SMACC. However, the company states on its website that it has 

a 600 MW solar cell factory in Thailand, while an industry publication indicates that as of the end 

of 2020, 196 Astroenergy/Chint had a total cell production capacity of [ ] and a total 

module production capacity of [ ] in China. 197 

191 

192 

193 

194 

195 

196 

197 

Id. at F-73. 

[ 

Id. 

], excerpts attached at Exhibit 8. 

Talesun Company Brochure, excerpts attached at Exhibit 4. 

[ ], excerpts attached at Exhibit 8. 

Astroenergy/Chint Solar Website Excerpts, attached at Exhibit 5. 

[ ], excerpts attached at Exhibit 8. 
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In addition, industry publications confirm that "{t} echnical hurdles are highest for plants 

that make polysilicon and wafers. These plants are also costly to build and take longest to 

construct. Cell and module factories can be built faster and can respond quicker to technological 

trends and policy developments like import tariffs,"1" and that "{w} afer factories require high 

upfront capital expenditure and bear many technical hurdles, which makes it difficult for new 

factories to be built outside of China."1" In contrast, " {c} ell manufacturing is more versatile 

compared to wafers and polysilicon and has lower technical hurdles.'"°° Similarly, "{b}uilding a 

new module factory has low technical hurdles compared to wafer and polysilicon.' ,20i In fact, due 

to the "low technical and financial barriers, it is also easier for module companies to open shop in 

other countries in response to tariffs or other policy developments.',202 

The sizes of other Chinese producers' facilities for polysilicon, ingot, and wafer production 

further demonstrate that the facilities completing the CSPV cells and assembling the modules in 

Thailand are limited compared to the integrated production facilities in China that also engage in 

the upstream production processes. For instance, JinkoSolar Holding Co., Ltd. has one silicon 

ingot and wafer facility in China with a plant size of 68,397 square meters, and another silicon 

ingot facility in China with a plant size of 165,333 square meters.2°3 The production facilities 

needed for the initial raw polysilicon stage are also very sophisticated. For instance, the modified 

198 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 4, excerpts attached at 

Exhibit 9. 

199 

200 

201 

202 

203 

Id. at 11. 

Id. at 13. 

Id. at 19. 

Id. 

JinkoSolar Holding Co., Ltd., United States Securities and Exchange Commission, Form 20-F (for the fiscal 
year ended December 31, 2020) at 67, excerpts attached at Exhibit 58. 
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Siemens method of production of polysilicon, which most of China-based polysilicon production 

is based on, is a mature, large-scale, chemical manufacturing process.2°4 Most new production 

facilities have been constructed in China, with new factories on the scale of 100,000 tons per year 

planned for the near future.2°5 This equates to almost 275 tons per day at full capacity — a very 

large-scale operation.2°6 

5. The Value of the Processing Performed in Thailand Represents a Small 
Proportion of the Value of the Merchandise Imported into the United 
States 

For CSPV products, the production of the wafers, from the initial raw polysilicon stage, is 

the most critical component with respect to PV module performance and represents the highest 

percentage of the bill of materials ("BOMs").2°7 Canadian Solar itself reports that "{s} olar wafers 

are the most important material for making solar cells," and that "{s} olar ingots are the most 

important material for making solar wafers."2" Even for the cost of converting wafers to cells and 

the cost of assembling modules from CSPV cells, the cost of the materials is the most substantial 

proportion of the cost. Again, A-SMACC believes that all, or most, of those materials are also 

obtained from China. 

This general cost breakdown is confirmed by industry publications. For instance, 

according to BloombergNEF, with the imposition of tariffs on Chinese equipment, the majority of 

CSPV products imported into the United States arrive from Southeast Asia (which should include 

Thailand) post-assembly, but "70% of the actual value of that equipment accrues to China where 

204 Expert Report at 4, attached at Exhibit 1. 

205 Id. 

206 Id. 

207 id. at 7. 

208 Canadian Solar 2020 Annual Report at 54, excerpts attached at Exhibit 12. 
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key, pre-assembly steps in the making of the equipment take place, including production of solar-

grade silicon, ingots, wafers and cells.'"°9 For this reason, generally, production costs in 

"Southeast Asian nations account for just 27% of the value of a typical PV module exported to the 

U.S., despite those nations being most likely to be the last port of call before final, assembled 

equipment arrives in the U.S.," reiterating that most of the plants assembling modules in Southeast 

Asia are owned by Chinese firms. 21° BloombergNEF further reports that generally, as of year-end 

2019, that " {o} ver half of the cost of making monocrystalline silicon wafers into cells comes from 

the purchase of materials such as silver (Ag) and aluminum (Al) pastes {} . Front silver paste alone 

is the single largest cost component and accounted for 33% of total cost. ”211 Similarly, for the 

"{b}est-in-class cash cost for cell-to-module for mono c-Si modules made by large firms as of 

year-end 2019" the cost of the materials (aluminum frame, glass, EVA, backsheet, junction box, 

and other materials) constituted 83 percent of the total cost. 212 BloombergNEF also notes that 

" {w} hether a silicon-based module is assembled on U.S. soil or abroad, about half its total value 

is accounted for by non-silicon raw materials such as silver paste, glass and back sheets," with the 

"vast majority of suppliers of these materials {being} concentrated in China. 213 As a result, the 

publication notes that despite the U.S. tariffs on Chinese-made PV cells and modules, China 

continues to accrue the largest share of value from modules installed in the United 

States — regardless of where the equipment is assembled. 214 While A-SMACC does not have 

209 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 22, excerpts attached at 
Exhibit 9. 

210 

211 
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214 

Id. 

Id. at 14. 

Id. at 18. 

Id. at 23. 
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access to the specific production costs of the companies subject to this petition, A-SMACC 

believes that the general cost breakdowns discussed above are typical in the industry and would 

apply to the merchandise completed in Thailand subject to this petition. 

A-SMACC also provides a value-added analysis that demonstrates that the value of the 

processing in the third country represents a small proportion of the value of the CSPV modules 

imported into the United States. The Commission has previously found that for both CSPV cells 

and modules, the most substantial component of the total cost of goods sold is the total raw material 

cost.2" For cells, while the total raw material cost reflects a combination of polysilicon, wafers, 

and all other raw material costs, the main underlying raw material input is wafers made from 

polysilicon. 216 A BOM cost breakdown for a [ ] cell manufactured in [ 

] demonstrates that the [ ] wafer, sourced from China, represents the largest cost 

portion at [ ] percent. 217 A BOM cost breakdown for a [ ] module manufactured 

in [ ] shows that the BOM cost is dominated by the cell cost, which is primarily 

comprised of the wafer cost.2" A BOM breakdown if the cells are excluded from the calculation 

shows that the glass, frame, EVA, and junction box account for [ ] percent of the module cost. 219 

It is understood that due to the extensive supply chain in China, many Chinese module suppliers 

use materials sourced from China for module production, even if the factory is in a different 

country. 220 These calculations are discussed in further detail in the expert report attached to this 

215 USITC Pub. 4874 at I-11 n.45, excerpts attached at Exhibit 11. 

216 Id. 

217 Expert Report at 11, attached at Exhibit 1. 

218 Id. at 14. 

219 Id. 

220 Id. 
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submission. To the extent that some of the production steps to convert the wafers to CSPV cells 

occur in China, prior to being exported to the third country for finishing, the value of processing 

in the third country would constitute an even smaller proportion. 

These calculations are corroborated by LONGi's overall module production costs in its 

annual reports."1 LONGi is vertically integrated from ingot/wafer through module production, 

such that these costs are representative of the overall industry. 222 LONGi breaks down its 

production costs across six categories: (1) raw materials; (2) manufacturing overhead; (3) direct 

labor; (4) energy or power; (5) depreciation; and (6) contract costs. 223 The last category, contract 

costs, was introduced in 2020 and represents contract performance costs and contract acquisition 

costs. 224 An analysis of the production cost breakdown over the past three years (2018 through 

2020) for LONGi's PV products (encompassing all of the production steps from ingot/wafer 

production through modules) is provided in the expert report attached to this submission."' This 

breakdown shows that the most significant cost category is raw materials at an average of 

73 percent of the overall production cost, which encompasses ingot, wafer, cell, and module 

production. 226 LONGi reported the production of 26,602 MW of modules in 2020, 8,365 MW in 

2019, and 7,276 in 2018. 227 The percentages of the various cost categories are consistent despite 

the differences in production volume. 228 In particular, the raw material cost is very consistent at 

221 id. at 14-15. 

222 Id. 

223 Id. 

224 Id. 

225 Id. 

226 Id. 

227 Id. 

228 Id. 
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roughly 73 percent of overall production costs over this period."9 Considering the BOM analysis 

for cells and modules, that the material costs related to silicon wafers and cells dominate the overall 

module production costs. 23° Further, considering the significant capital investment required for 

polysilicon, ingot, and wafer production, it is clear that overall module production costs are 

strongly impacted by the dominance of raw materials produced in China, even if the cell and 

module factories are located in other Southeast Asia countries."1 

In evaluating this factor, the Department has emphasized in recent circumvention 

proceedings that Congress has redirected the agency's focus away from a rigid numerical 

calculation towards a more qualitative focus on the nature of the production process.' For 

instance, in Corrosion-Resistant Steel Products from China, the Department noted that a 

qualitative analysis, which indicated that the primary direct material inputs (i.e., hot-rolled steel or 

cold-rolled steel) used by producers in the third country to produce the merchandise subject to the 

anti-circumvention inquiry (i.e., corrosion-resistant steel) was manufactured and supplied by 

producers in the country subject to an existing AD/CVD order on corrosion-resistant steel (China), 

and that significant costs in addition to the direct material inputs were not incurred, would be 

sufficient to determine that the value of processing in the third country constitutes a small portion 

229 

230 

231 

Id. 

Id. 

Id. 

232 See Preliminary Decision Memorandum accompanying Certain Corrosion-Resistant Steel Products From the 
Pecple's Republic cf China, 82 Fed. Reg. 58,170 (Dep't Commerce Dec. 11, 2017) (affirm. prelim. deter. of anti-circ. 
inquiries on the antidumping duty and countervailing duty orders) ("CORE Circumvention Prelim Decision Memo") 
at 21; see also Preliminary Decision Memorandum accompanying Diamond Sawblades and Parts Therecf From the 
Pecple's Republic cf China, 83 Fed. Reg. 57,425 (Dep't Commerce Nov. 15, 2018) (prelim. affirm. deter. of circ.) 
("DSB Circumvention Prelim Decision Memo") at 11. 
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of the value of the merchandise exported to the United States.' Similarly, in Diamond Sawblades 

from China, with respect to diamond sawblades that were being assembled or completed in a third 

country with Chinese cores and Chinese segments, i.e., where all the direct material inputs were 

of Chinese origin, and the processing performed in the third country involved only laser-welding 

and finishing, which the Department found to be less complex, intensive, or multi-step processes 

than the production of the cores and segments, the Department found that a qualitative analysis 

supported its finding that the proportion of the processing value added in the third country is 

small.' 

Like these prior proceedings, here, reasonably available evidence indicates that the primary 

direct material inputs used to complete CSPV cells in Thailand, i.e., wafers, silane, phosphorus 

oxychloride (POCI3), aluminum and/or silver paste, and the additional components used to 

assemble the CSPV cells into modules, i.e., solar glass, EVA, backsheet, aluminum frames, and 

junction boxes, were sourced from China, the country subject to the Orders. Accordingly, a 

qualitative analysis itself would also be sufficient to conclude that the value of processing in 

Thailand represents a small proportion of the value of the merchandise imported to the United 

States. 

233 See CORE Circumvention Prelim Decision Memo at 22. The Department had also obtained the information 

necessary to evaluate the value added by the processing in the third country and concluded that the quantitative finding 
supported the Department's qualitative finding. See id. 

234 See DSB Circumvention Prelim Decision Memo at 11. There was also information on the record regarding the 
cost of production of diamond sawblades manufactured in the third country and the value of diamond sawblades sold 
to the United States and the Department also calculated the value of processing performed in the third country to 
preliminarily find that the value of processing performed in the third country as a proportion of the value of the 
merchandise imported into the United States is small for the products at issue in the inquiry. See id. at 13. 
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D. The Value of the Merchandise Produced in China is a Significant Portion of 
the Total Value of the Merchandise Exported to the United States  

As discussed above, the value of the processing in Thailand represents a minority of the 

value of the merchandise imported into the United States, for both cells and modules. In contrast, 

the overwhelming majority of the production and costs are accounted for by the Chinese 

components that are completed and assembled in Thailand. Again, the Commission has also 

previously found that for both CSPV cells and modules, the most substantial component of the 

total cost of goods sold is the total raw material cost."5 For cells, while the total raw material cost 

reflects a combination of polysilicon, wafers, and all other raw material costs, the main underlying 

raw material input is wafers made from polysilicon."6 This demonstrates that the value of the 

merchandise produced in China accounts for a significant portion of the total value of the 

merchandise ultimately exported to the United States. 

E. The Department Should Include CSPV Cells and Modules from Thailand in 
the Scope of the Orders to Prevent Evasion and Further Supply Chain 
Destruction  

Given the facts and evidence presented above, there is a reasonable basis to conclude that 

CSPV cells and modules are being completed in Thailand by Canadian Solar, Trina Solar, Talesun, 

and Astroenergy/Chint within the meaning of 19 U.S.C. § 1677j (b) such that they should be 

included in the scope of the Orders to prevent evasion and further supply chain destruction. 

Chinese producers have developed a circumvention scheme that involves moving the very end of 

the production process for CSPV products, which entails minor processing, to a third country for 

235 USITC Pub. 4874 at I-11 n.45, excerpts attached at Exhibit 11. 

236 Id. 



The Honorable Gina M. Raimondo 
August 16, 2021 
Page 55 

PUBLIC VERSION 

the express purpose of avoiding AD/CVD duties while retaining as much of the subsidized supply 

chain and labor as possible in China. 

In fact, it is widely recognized in the industry that following the imposition of AD/CVD 

duties on Chinese-made solar cells, Chinese integrated producers started building cell and module 

assembly plants across Southeast Asia, while continuing to rely heavily on Chinese inputs."' 

Industry publications report that most U.S. solar installations today use modules from plants 

located in Vietnam, Malaysia, and Thailand, and most module-assembly plants that ship from 

Southeast Asia to the United States are Chinese-owned."' The circumventing companies have 

indicated as much themselves. For instance, Talesun Thailand has indicated that while AD/CVD 

duties as well as Section 201 and Section 301 tariffs limit exports of solar modules from China to 

the U.S. market, it is targeting the U.S. market through its Thailand facility.2" Similarly, the CEO 

of Talesun stated in an interview that "{d} espite the adverse effects of the trade dispute between 

China and {the United States}, Talesun is planning to double {its} {U.S.} employees for more 

local business in next year with {its} Thailand factory capacity.' ,240 When it first launched its 

Thailand operations, the Chairman and CEO of Trina Solar similarly stated that "{t} he investment 

in Thailand fits our strategy of prudent capacity expansion in select overseas markets to deliver 

industry leading products to customers in the {U.S.} and Europe in particular as we strive to 

237 Solar PV Trade and Mankfacturing: A Deg, Dive, BloombergNEF (Feb. 2021) at 19, excerpts attached at 
Exhibit 9. 

238 Id. at 21. 

239 US order demand Soaring, Talesun 's capacity in Thailand accelerated to 2 GW, PV Magazine International 
(Dec. 9, 2019), attached at Exhibit 59 ("{I}t is almost impossible for Made-in-China modules to be imported to the 
U.S. market, due to the high price with the added cost of anti-dumping, anti-countervailing, 201 tariff and 301 tariff. 
Confronted with the opportunity in the United States, Talesun Solar seized the chance to break through the U.S. market 
through Thai production capacity."). 

240 Interview with William Sheng, President of Talesun Solar, attached at Exhibit 60. 



The Honorable Gina M. Raimondo 
August 16, 2021 
Page 56 

PUBLIC VERSION 

increase the profitability of the company. //241 Similarly, on announcing Canadian Solar's new 

manufacturing facility in Thailand, the President and CEO stated that " {t} he plant, located at 

Rojana Industrial Park in the eastern province of Chonburi, will facilitate exports to North America 

and in the region . . . .11242 

It is imperative that the Department confirm that the completion of CSPV cells and 

modules in a third country using components manufactured in China will not take the finished 

product outside the scope of the Orders. An affirmative determination here is critical to put an end 

to these blatant attempts to avoid paying the requisite AD/CVD duties on CSPV cells and modules 

from China and to provide the domestic industry with the full extent of trade relief that it deserves. 

F. Additional Factors Considered by the Department  

An assessment of the additional statutory factors that the Department considers in 

determining whether to include merchandise assembled or completed in a third country within the 

scope of an existing order further supports an affirmative determination of circumvention. 

1. The Pattern of Trade Demonstrates Circumvention of the Orders  

As discussed above, the import trends paint a clear picture of the circumvention taking 

place. Since the underlying investigations and imposition of the Orders, U.S. imports of CSPV 

cells and modules from China have decreased substantially. 243 At the same time, U.S. imports of 

CSPV cells and modules from Thailand have skyrocketed, increasing from $336,806 in 2011 (the 

year of petition filing in the underlying investigations) to over $1.4 billion in 2020. 244 These import 

241 Trina Solar Launches Cperations at Thailand Mankfacturing Facility and Signs a US$143 million Syndicated 
Financing Facilities Agreement, Trina Solar (Mar. 28, 2016), attached at Exhibit 23. 

242 Thai SCB, China Minsheng to lend $210 mln to Canadian Solar, Reuters (Jan. 16, 2017), attached at 
Exhibit 61. 

243 Official Import Statistics, attached at Exhibit 10. 

244 Id. 
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trends are a strong indication that Chinese producers are circumventing the Orders by shipping 

Chinese-origin components to Thailand for completion into CSPV cells or modules to be sold at 

dumped and subsidized prices in the United States. 

2. The Chinese Manufacturers/Exporters Subject to the Orders Are 
Affiliated with the Companies that Complete the CSPV Cells and 
Modules in Thailand  

As discussed above, reasonably available evidence indicates that the companies in 

Thailand are sourcing from their Chinese affiliates or parent companies, which are subject to the 

AD/CVD orders, at least some of the components used to complete the production of CSPV 

cells/modules in Thailand, to circumvent the Orders. Specifically, Canadian Solar Thailand is a 

subsidiary of Canadian Solar Inc., which has many subsidiaries involved in CSPV production in 

China. 245 Trina Solar Thailand is a subsidiary of Trina Solar Co., Ltd. 246 Talesun Thailand is the 

Thai base of Talesun Solar, a wholly owned subsidiary of Zhongli Group. 247 Astroenergy Thailand 

is the Thai base of Astroenergy/Chint Solar, which is a subsidiary of the CHINT group. 248 

3. Imports of Chinese-Origin Components for CSPV Cells and Modules 
into Thailand from China Have Increased Significantly After the 
Initiation of the Underlying Investigations  

Imports of Chinese-origin components for CSPV cells and modules into Thailand have 

increased significantly after the initiation of the underlying investigations. Canadian Solar, Trina 

Solar, Talesun, and Astroenergy/Chint Solar all established cell and module facilities in Thailand 

245 Canadian Solar 2020 Annual Report at F-73, excerpts attached at Exhibit 12. 

246 Trina Solar 2020 Auditor's Report at 131-133, excerpts attached at Exhibit 2. 

247 Talesun Company Brochure, excerpts attached at Exhibit 4. 

248 Astroenergy/Chint Solar Website Excerpts, attached at Exhibit 5. 
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after the imposition of the Orders in 2012. 249 As discussed above, A-SMACC reasonably believes 

that these companies are importing most, if not all, of the components for converting wafers to 

CSPV cells and module assembly from China, in addition to obtaining Chinese-origin wafers or 

cells. Thus, by definition, there has been an increase in imports of Chinese-origin components 

into Thailand since the underlying investigations. 

This is supported by official import statistics. Specifically, the data indicate that there has 

been an increase in imports of Thai imports of Chinese wafers, cells, and inputs including silver 

and aluminum paste, junction boxes, and screen frames into Thailand from China since 2011, the 

year of filing of the petitions in the underlying investigations. 25° This upward trend of imports of 

Chinese-origin components into Thailand, which is consistent with the other evidence 

demonstrating that these companies are sourcing these components from China, is further evidence 

of circumvention of the Orders. 

REQUEST FOR PROPRIETARY TREATMENT  

Pursuant to 19 C.F.R. § 351.304(a)(1)(i) of the Department's regulations, we request 

business proprietary treatment for the bracketed information in the narrative of this submission 

and exhibits as detailed below. Disclosure of this information, which is not otherwise publicly 

249 Id.; Talesun Company Presentation (May 2019), excerpts attached at Exhibit 27; Mark Hutchins, Canadian 

Solar secures US$210 million loan for Thailand facility, PV Magazine (Jan. 16, 2017), attached at Exhibit 62; Trina 
Solar Launches Cperations at Thailand Mankfacturing Facility and Signs a US$143 million Syndicated Financing 
Facilities Agreement, Trina Solar (Mar. 28, 2016), attached at Exhibit 23. 

250 Global Trade Information Services Thailand Import Data, attached at Exhibit 36. Some of the HS codes are 
basket categories and may include other goods. Nonetheless, that imports of merchandise under these HS codes from 
China increased substantially following the imposition of the Orders further corroborates other information discussed 
in this petition demonstrating that the subject companies are importing Chinese materials to complete the production 
of cells/modules in Thailand. These HS codes are examples and may not be the best or only appropriate codes for 
these goods. 
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available, would cause substantial harm to the competitive position of the submitter and would 

impair the ability of the Department to obtain information in the future necessary to fulfill its 

statutory functions. In particular, A-SMACC requests business proprietary treatment for the 

identities of the companies that are part of A-SMACC, as disclosure of this information could lead 

to retribution against these companies and cause substantial harm. 

Pursuant to section 351.304(b)(1) of the Department's regulations, A-SMACC agrees in 

principle to permit disclosure of business proprietary information contained in these petitions 

under an appropriately drawn administrative protective order ("APO"). A-SMACC respectfully 

reserves the right, however, to comment on all APO applications prior to disclosure. A public 

version of this submission has been prepared and is being filed pursuant to the Department's 

regulations at 19 C.F.R. § 351.304(c)(1). 

(1) Page 50 and Exhibit 1: Business or trade secrets concerning the nature cf a product or 
production process (19 C.F.R. § 351.105(c)(1)) and/or Production costs (but not the 
identity cf the production components unless a particular component is a trade secret) (19 
C.F.R. § 351.105(0(2)). 

(2) Exhibit 1: The names cf particular persons from whom business prcprietary irformation 
was obtained (19 C.F.R. § 351.105(0(9)). 

(3) Pages 1, 2, 4, 20, 23-27, 40, 46, EL-1, EL-2, Client Certifications, and Exhibits 8 and 
15: Any other speclic business irformation the release cf which to the public would cause 
substantial harm to the competitive position cf the submitter (19 C.F.R. § 351.105(0(11)). 
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If you have any questions regarding this submission, please do not hesitate to contact us. 

Respectfully submitted, 

/s/ Timothy C. Brightbill  
Timothy C. Brightbill, Esq. 
Laura El-Sabaawi, Esq. 
Elizabeth S. Lee, Esq. 

Counsel to American Solar Mantfacturers 
Against Chinese Circumvention 
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of crystalline silicon photovoltaic ("CSPV") cells and modules from the People's Republic of China 

("China"). 
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Introduction  

This report examines the crystalline silicon PV manufacturing supply chain in China from polysilicon to PV 

module production. The manufacturing supply chain includes five major steps, as shown in Figure 1. 

• Polysilicon manufacturing 

• Ingot manufacturing 

• Wafer manufacturing 

• Cell manufacturing 

• PV module manufacturing 

China's growth in the PV industry since 2010 is detailed in Table 1. While attention has been focused on 

the cell and module production steps, China also dominates polysilicon and wafer production, at 80 

percent and 95 percent of the world's production in 2020, respectively. 

Table 1 

China Production Metrics Across the Crystalline Silicon PV Industry (1) 

Year 

Polysilicon 

(metric tons) 

Wafers 

(MW) 

Cells 

(MW) 

Modules 

(MW) 

2010 45,000 11,000 10,800 10,800 

2011 84,000 20,000 21,000 21,000 

2012 71,000 26,000 23,000 23,000 

2013 84,600 29,500 25,100 27,400 

2014 136,000 38,000 33,000 35,600 

2015 165,000 48,000 41,000 45,800 

2016 194,000 64,800 51,200 53,700 

2017 242,000 91,700 72,000 75,000 

2018 259,000 109,200 87,200 85,700 

2019 342,000 134,600 108,600 98,600 

2020 392,000 161,300 134,800 124,600 
(1) Annual producton metrics as detailed by the China Photovoltaic Industry Association ( 'CPIA") Development Road Map of China's Photovoltaic Industry for 

2018, 2019 and 2020 (collectively, the "CPIA Development Reports"). Reports downloaded from http://www.chinapv.org.cn/road map.html on 6/27/2021. 

Figure 1 

Supply Chain for the Crystalline Silicon PV Industry 

N111111911111111111inoll 
Neniammeolinmin 
Nmainemoilinmin 
N11111111111111111111min 

111111811111111111101 IIiftIII 1imin 
10111111111111111inlin 
1111011181111111111111inmpt 

mage Credit: "Crystalline Silicon Photovoltaic Module Manufacturing Costs and Sustainable Pricing: 1H 2018 Benchmark and Cost 
Reduction Road Map" Source: NREL Technical Report TP-6A20-72134 Revised February 2020 (the "NREL PV Manufacturing Report") 
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Polysilicon Production  

Market Overview 

China was the leading global producer of polysilicon feedstock in 2020, accounting for roughly 80 percent 

of solar-related polysilicon production and 84 percent of production capacity. China-based polysilicon 

production was 392,000 metric tons ("MT") versus 525,000 MT worldwide. Seven of the top ten 

polysilicon manufacturers were located in China as shown in Table 2. This concentration of polysilicon 

manufacturing represents a large expansion in China over the last 10 years. In contrast, China had only 

one of the top ten polysilicon manufacturers in 2011, representing only 11 percent of worldwide 

production capacity. 

Table 2 

Global Top 10 Polysilicon Manufacturers by Actual Production in 2020 (1) 

Rank Company 

Manufacturing 

Locations 

Total Capacity (2) 

(metric tons) 

1 Tongwei Co., Ltd. China 96,000 

2 Wacker Chemie AG Germany/USA 85,000 

3 Dacio New Energy Corp. China 80,000 

4 GCL-Poly Energy Holdings Ltd. China 100,000 

5 Xinte Energy Co., Ltd. China 80,000 

6 Xinjiang East Hope New Energy Co., Ltd. China 60,000 

7 OCT Company Ltd. S. Korea/Malaysia 36,500 

8 Asia Silicon (Qinghai) Co., Ltd. China 22,000 

9 Hemlock Semiconductor Operations LLC USA 18,000 

10 Inner Mongolia Dongli PV Electronics Co., Ltd. China 12,000 
(1) As reported on the Beunreuter Research website accessed from https://www.bernreuter.com on 8/10/2021 

(2) Reported annual capacity at the end of 2020. Table rankings are by actual polysilicon shipments, not production capacity. 

Manufacturing Process 

Most polysilicon production in China is based on a modified Siemens method, with less than three percent 

attributed to the fluidized bed reactor ("FBR") method. An overview of the modified Siemens method is 

provided here, with the understanding that some manufacturers may vary slightly from this process. 

The modified Siemens method is a large-scale, mature chemical manufacturing process. Most new 

production facilities have been constructed in China, with new factories on the scale of 100,000 tons per 

year planned for the near future. This equates to 275 tons per day at full capacity, representing a very 

large-scale operation. 

A schematic of the modified Siemens process is shown in Figure 2. The following description is a general 

overview of the process, as reported by China-based polysilicon manufacturers. In the modified Siemens 

process, metallurgical grade ("MG") silicon is converted to volatile chlorosilane and distilled before 

converting it to high-purity silicon via a chemical vapor deposition ("CVD") process. 

The modified Siemens process is comprised of three distinct manufacturing steps: 

• Trichlorosilane ("TCS") gas production 

• TCS purification by distillation 

• Deposition of high purity silicon by CVD 
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Figure 2 

Modified Siemens Process for Polysilicon Manufacturing 

Purify ICS in Distillation Columns 

TSC Production  

TCS is formed from MG-Si and liquid chlorine though an in-house, integrated manufacturing process. In 

the first step, liquid chlorine is vaporized to chlorine gas. The chlorine gas is routed to a furnace where it 

is reacted with hydrogen to form hydrogen chloride ("HCI"). TCS is formed from the combination of MG-

Si in powder form and HCI gas in a hydrochlorination process. 

Distillation  

In the distillation step, TCS is purified to form high-purity feedstock. In the distillation process, the TCS 

components are separated based on the differences in their respective boiling points. Impurities in the 

raw TCS gas from the MG-Si feedstock, such as boron, phosphorous and metal halides are separated out, 

resulting in a high-purity TCS. 

Deposition  

In the deposition step, the high-purity TCS is vaporized, mixed with hydrogen gas and fed into a batch CVD 

reactor. The mixed gas passes over thin silicon filament rods heated to 1,100°C. High-purity silicon is 

deposited on the surface of the rods via a CVD process. The TCS and hydrogen are continuously fed into 

the reactor until the desired diameter of polysilicon rod is achieved. 

The resulting product is high-purity silicon rods which are broken into chunks and sealed in plastic bags 

with inert gas for shipment. Compared to the incoming MG-Si feedstock at roughly 99.0 percent purity, 

the purity of the resulting polysilicon rods is much higher. We note that when referring to purity, 99.99999 

percent purity is referred to as "seven-nines" or 7N purity, 99.999999 percent as 8N purity and so on. 

Generally, grades of polysilicon are as follows: 

• Solar grade for multi-crystalline Si ("multi-Si") wafers: 7N to 8N purity 

• Solar grade for monocrystalline silicon ("mono-Si) wafers: 9N to 10N purity 

• Electronics grade for semiconductor wafers: 10N to 11N purity 
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Capital Cost, Energy Use and Productivity 

The capital cost requirements for polysilicon are the most significant in the PV module supply chain, with 

recent announcements placing the cost for a new facility in the range of $1,400M USD per 100,000 tons. 

• In 2018, Daqo New Energy ("Dacia") announced a new 35,000 ton polysilicon facility in Xinjiang, 

China. The capital expenditure was quoted as approximately $502M USD. 

• In 2020, Tongwei Group ("Tongwei") announced a new 40,000 ton facility in Yunnan Province, 

China covering 800 approximately acres. The capital expenditure was noted as $563M USD. 

• In 2021, Xinte Energy ("Xinte") announced plans to build a new 100,000 ton facility in Baotou, 

Inner Mongolia, China with an associated capital expenditure of $1,350M USD. 

The expansions noted above are supported by long-term supply contracts with Chinese PV suppliers. For 

example, JA Solar and Longi Group have 5-year contracts with Xinte for 97,200 and 270,000 tons of 

polysilicon, respectively. 

A cost breakdown for polysilicon production is shown in Figure 3, as reported by Daqo in its 2020 annual 

report. Daqo is a top ten supplier with most of its production dedicated to high-purity polysilicon, so it is 

a good representative for the Chinese polysilicon industry. Daqo reports spending roughly one percent of 

revenues on R&D, with all of its manufacturing and R&D facilities located in China. 

Utilities are the largest portion of the production cost (35%), followed by raw materials (30%), equipment 

depreciation (15%), wages (10%) and maintenance/parts (10%). Polysilicon factories are located in regions 

with low and/or subsidized energy costs as indicated by the following quote: "Currently electricity is the 

largest component of our polysilicon production costs. In our polysilicon manufacturing facilities in 

Xinjiang, because of the abundant coal resources, the local electricity rate is much lower than in most 

areas in China" (Daqo New Energy, 2020 Annual Report). CPIA quoted the average power consumption at 

70 kWh/kg-Si, which equates to 7,000 GWh of power for a 100,000 ton factory. This is roughly three times 

higher power consumption than the next greatest process step, ingot production. 

The major raw materials are MG-Si, liquid chlorine, nitrogen, calcium oxide and hydrogen. Although not 

addressed in this Report, we note that MG-Si from China has been subject to anti-dumping actions. 

Figure 3 

Polysilicon Production Cost Breakdown 

(1) As reported in Daqo's 2020 annual report (Form 20-F SEC filing) 
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Ingot and Wafer Manufacturing  

Market Overview 

China accounted for 95 percent of the worldwide production of wafers in 2019 according to CPIA, with all 

of the top ten wafer manufacturers in China. Similar statistics were reported by the International Energy 

Agency ("IEA") PV Power Systems Program ("PVPS") in its 2020 report on the PV market industry (the "lEA 

Report") available at https://iea-pvps.org/trends-reports/. The wafer is the most critical component with 

respect to PV module performance and represents the highest percentage of the bill of materials ("BOM") 

cost, as will be discussed in more detail later in the Report. 

Mono-Si wafers manufactured via the Czochralski ("Cz") process accounted for over 90 percent of the PV 

market in 2020. Multi-Si wafers produced using the directional solidification ("DS") process had the 

majority market share prior to 2019. However, there has been a rapid adoption of mono-Si wafers over 

the last few years. The Cz process has been used for decades in the semiconductor industry to 

manufacture electronic grade wafers for integrated circuits. 

Manufacturing Process 

Multicrystalline Silicon Wafers 

A schematic of the DS process is shown in Figure 4. Polysilicon feedstock is loaded into a rectangular quartz 

crucible and placed into a vacuum furnace. The feedstock is melted, annealed and cooled to form a large, 

rectangular multi-Si ingot. The multi-Si ingots formed by the DS process have lower purity and more grains 

compared to single crystal mono-Si ingots formed by the Cz process. After ingot formation, the crucible is 

removed, and the ingot edges are cropped. The ingot is sawed into bricks, which are ground, polished, 

glued to a glass substrate and sawed into individual wafers. 

Figure 4 

Direct Solidification Method for multi-Si Wafers for PV Manufacturing 

2. Quartz crucible filled with 3. Place quartz crucible into 
crucible box. Load 

into vacuum furnace. 

4. Melting of polysilicon 
feedstock. 

5. Directional solidification. 6. Annealing and then cooling. 1. Siemens chunk 
polysilicon feedstock polysilicon feedstock. 

13. Grinding and polishing of 
multicrystalline silicon brick. 

Recycling 

11. Ingot band sawed into 
6 by 6 bricks. 

12. lifetime testing of bricks. 

10. Finished ingot block 
after cropping. 9 Cropping of ingot. 

Ir 

8. Breaking and removal of 7. Removal of ingot and 
crucible from furnace. quartz crucible mold. 

- 00001141gral 
'et e cetee 

14. Brick chamfering and 15. Wafering (wire sawing): 16. Chemical bath to 17. Cleaning, singulation, and inspection of 180 pm multicrystaihne silicon wafers having a surface area of 
gluing to glass substrate. 150 pm kerf per cut wafer, dissolve glue and 246 cm, per wafer. The net silicon utilization (including all kerf and yield losses, and with partial Ingot recycling) 

release wafers from glass. is estimated to be around 16.9 g per wafer. For a cell efficiency of 20.5%, this would be 3.35 giVec). 

Image Credit: NREL PV Manufacturing Report 
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Though not discussed in detail in this Report, there has been a trend towards larger wafer sizes over the 

last few years. The standard wafer size for multi-Si wafers was 156 mm on a side with rounded corners, 

referred to as the "MO" wafer size. Wafers denoted by "M" in the name refer to pseudo-square wafers 

with rounded corners. Wafers denoted by "G" in the name refer to fully-square wafers. 

M3 wafers are pseudo square with a length of 158.75 mm, slightly larger than MO wafers. A wafer with a 

larger area produces more power given the same material properties. Hence, bigger is better when it 

comes to wafer size. The "G1" wafer size is also 158.75 mm on a side but has an area that is 0.7 percent 

larger than the M3 wafer due to its fully square shape. The largest wafers under consideration are "G12" 

wafers, which are fully-square and 210 mm on a side. This wafer size is 80 percent larger than the M3 size, 

representing a simple and straightforward method to increase module power. The trend towards larger 

wafer sizes is expected to increase the shift away from multi-Si wafers, as additional capital investments 

will be required to adjust and optimize the DS process for larger wafers. 

Monocrystalline Silicon Wafers 

A schematic of the Cz process for mono-Si wafers is shown in Figure 5. Polysilicon chunks are loaded into 

a round crucible. The polysilicon is slowly melted and dopants are added. A seed crystal is introduced into 

the melt and pulled up while being rotated to form an ingot of high purity, single-crystal silicon. The 

process is referred to as "crystal pulling" and is slower compared to the DS process. 

The crystal pulling process results in a long, cylindrical boule of single-crystal silicon. The ends are removed 

and the boule is formed into a brick, all by sawing. The resulting brick is ground, polished, glued to a glass 

substrate and sliced into wafers. 

Figure 5 

Czochralski Method in PV Manufacturing for mono-Si Wafers 

Czochralski Process 

3. Melting of 
polysilicon, doping. 

4. Introduction of 
the seed crystal. 
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fluidized bed reactor (FBR) chunk and FBR 

polysilicon feedstock. granules into crucible. 
• 
  Etch (recondition) cropping   
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4 

8. Cropping (band sawing) of silicon ingot. 
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release wafers from glass. 

14. Cleaning, singulation, and inspection of 160 im monocrystalline silicon wafers 
having a surface area of 244 cm, per wafer. The net silicon utilization (including all kerf 
and yield losses, and with crown, tail, and chords recycling) is estimated to be around 

16.0 g per wafer. For a cell efficiency of 21.5%, this would be 3.05 g/W(oc). 

mage Credit: NREL PV Manufacturing Report 
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CPIA reported the charging rate for a single furnace as 1,900 kg in 2020. This is higher than the reported 

charging rate for the DS process at 1,100 kg. While the Cz process is slower and consumes more energy, 

the resulting mono-Si wafers are of higher quality and purity compared to multi-Si wafers. 

Most silicon wafers are "p-type" material doped with gallium, representing a shift from the boron-doped 

wafers used previously. The next major transition in the wafer market is expected to be towards n-type 

wafers, which have even higher performance, but currently represent less than 5 percent of the market. 

Capital Cost, Energy Use and Productivity 

The capital cost requirements for ingot/wafer production are the second highest in the PV module supply 

chain. Recent announcements place the cost for a new ingot/wafer facility in the range of $45M to $70M 

USD per GW for Cz-based mono-Si production facilities in the 15 GW to 20 GW size range in China (i.e., a 

range of $645M to $1,400M in total). 

• In 2018, GCL-Poly announced plans to build a 20 GW mono-Si ingot facility in Yunnan Province at 

a capital cost of $1,430M USD. 

• In 2019, LONGi announced plans to construct a new 15 GW ingot/wafer facility in the Yinchuan 

Economic and Technological Development Zone, Ningxia Province for a capital cost of $645M USD. 

For an integrated supply covering polysilicon to ingot/wafer, the required capital investment would 

exceed $1,700M USD for a 20 GW supply of polysilicon, ingot and wafers. This assumes 30,000 tons of 

polysilicon required for 10 GW of wafers using the assumptions as detailed in the NREL PV Manufacturing 

Report. This equates to a 60,000 ton polysilicon facility meeting the supply requirements 20 GW 

ingot/wafer facility. 

The power consumption of the Cz process is 26 kWh/kg-Si, roughly four times that of the DS process. 

Similar to polysilicon production facilities, ingot facilities also tend to be located in areas with cheap 

and/or subsidized electricity. Specific power consumption data is not readily available for cell conversion 

and module assembly. However, it is widely accepted that highly intense power requirements of 

polysilicon and ingot/wafer production steps substantially exceed that of cell conversion and module 

assembly. 

Cell Manufacturing  

Market Overview 

China accounted for 78 percent of global cell production in 2019, as detailed in the CPIA and lEA Reports. 

CPIA reported twenty manufacturers in China with manufacturing capacities above 2 GW and four above 

10 GW. The large number of cell manufacturers compared to polysilicon and ingot/wafer manufacturers 

is indicative of a lower entry barrier at this stage of the supply chain. 

Over the last few years, the market has shifted towards passivated emitter and rear contact ("PERC") cells, 

which have higher efficiency compared to traditional aluminum back side field ("Al-BSF") cells. According 

to the CPIA, the market share of PERC cells reached 86 percent in 2020, with traditional Al-BSF cells falling 

to under 10 percent. 

The trend towards PERC technology and larger wafers has driven the requirement for both new cell 

manufacturing facilities and upgrades to existing ones. 
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Cell Manufacturing Process 
In the cell manufacturing process, incoming silicon wafers undergo a series of processing steps to create 

the current-generating PV device structure and metal interconnects to collect the current. The 

manufacturing process flow is shown in Figure 6. 

The major steps in the PERC cell manufacturing process are as follows: 

• Wet etch process to clean the wafer, remove saw damage and texture the surface 

• Emitter formation by a batch phosphorous oxychloride ("POCL3") diffusion process 

• Phosphosilicate glass ("PSG") removal and edge isolation step by wet chemical process 

• Silicon nitride ("SiN") anti-reflective coating and rear aluminum oxide ("A1203") passivation 

• Laser contact opening on the back side of the wafer 

• Metallization formation via screen printing and firing (rear-side pads and front grid lines) 

• Electrical test and sort 

Figure 6 

PERC Cell Manufacturing Steps 

1. Test wafer. 2. Saw damage removal and 
surface texturization. 

4=1, 

8. Screen-print frontside Ag 
paste for fingers and busbars, 
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paste for BSF. Cofire. . 11& 

7. Laser opening of dielectric 
layers for ohmic contact 
between Si and Al BSF. 

9. J-V measurement and cell binning. 

3. POCI3 diffusion. 4. PSG removal, rear side 
planarization, and edge isolation 

by single-side etching. 

6. PECVD of SiNx for frontside 5. Rear-side deposition of silicon 
anti-reflection, backside oxide or aluminum oxide layer. 

reflection and surface passivation. 

19 - 22% Cells 

Image Credit: NREL PV Manufacturing Report 

Capital Cost and Productivity 
The large majority of global cell manufacturing capacity is in China, with recent manufacturing capacity 

additions in nearby Southeast Asian countries such as Malaysia, Vietnam and Thailand. Reported capital 

costs for cell factories are in the range of $40M USD to $50M USD per GW of capacity, with higher costs 

associated with new facilities for larger size (210 mm) mono-Si wafers. 

Recent announcements of cell manufacturing facilities include the following: 

• JA Solar's construction of a 3.6 GW cell facility in Hebei Province, China at a cost of $166M USD. 

• JA Solar's plans to build a 6 GW cell facility in Jiangsu, China at capital cost of $254M USD. 

• Trina Solar's announced plans for an investment of approximately 2.498 billion RMB ($383M USD) 

for a new cell facility with a design capacity of 7.5 GW. 
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The capital costs noted above are consistent with those reported by CPIA, which were roughly $43M USD 

per GW of cell production capacity. We note that some of the reported costs are for new facilities while 

others are associated with expansions and upgrades of existing facilities. 

The CPIA Report for 2019 states that "the key equipment of PERC cell production equipment has basically 

completed domestication" which indicates that most of the equipment is from Chinese suppliers. This 

follows a trend from many other industries, where China-based companies take over not only the market 

for the end product (PV modules), but also the capital equipment used to manufacture the same. 

From a manufacturing perspective, it is a best practice to use the same manufacturing equipment 

regardless of where the factory is located. Thus, it is highly likely that most new cell manufacturing 

facilities built outside of China also use production equipment sourced from China. 

Bill of Material Cost Breakdown 

In order to understand the cost breakdown for PV cells, we examined a detailed BOM for a [ l 

cell manufactured in [ ] as shown in Table 3. We note that this information was provided 

confidentially. The [ ] wafer, sourced from China, represents the largest cost portion at [ ] 

percent. Considering that China's wafer capacity represented 95 percent of global production of wafers 

in 2020, it is highly likely that most cells processed in southeast Asia use wafers sourced from China. Even 

this [ 

Table 3 

[ ] Cell BOM Cost Breakdown 

Item Process Step 

Cost Fraction 
(%) 

Comment 

Wafer Incoming Material [ ] [ i 
Ag Paste Metallization [ ] [ i 
Screens Metallization [ ] [ i 

Chemicals Texturing [ ] [ i 
Chemicals Edge Isolation [ ] [ i 
Chemicals Passivation/Diffusion [ ] [ i 
Gases Facility Scrubber [ ] [ ] 

Al Paste Metallization [ ] [ i 
Packaging Shipping [ ] [ ] 

Module Manufacturing  

Market Overview 

According to the CPIA and lEA Reports, China accounted for over 70% of global module production in 

2020, with three manufacturers exceeding 10 GW of production and the top suppliers accounting for 55 

percent of module production. Chinese suppliers have followed the recent trend of opening module 

assembly facilities in nearby Southeast Asian countries such as Malaysia, Vietnam and Thailand. 

The major technology trends in the module market have been towards the use of half-cells, mono-Si PERC 

cells, larger module sizes and bifacial module. The CPIA Reports state that half-cell modules represented 

over 70 percent of the market share in 2020. 

Expert Report 

August 13, 2021 

Page 11 of 16 

PUBLIC VERSION 

Page 12 of 571



Module Manufacturing Process 

Figure 7 shows the basic elements of a crystalline silicon PV module and Figure 8 shows the basic 

manufacturing steps. The basic manufacturing process has not changed appreciably in recent years. The 

only major change with respect to module factories has been the scale, with many new factories well 

above 1 GW in production capacity. 

Figure 7 

Key Elements of a PV Module 

Thermoplastic Encapsulant 

(e.g., EVA, TPO, or POE) 

Image Credit: NREL PV Manufacturing Report 

PV cells are soldered together to form cell strings. The cell strings are connected to bus bars and the 

resulting assembly is laminated between two layers of ethylene vinyl acetate ("EVA") encapsulant, a back 

sheet and a tempered glass plate. The EVA protects the cell matrix from the environment and bonds the 

laminate together. The frame and tempered glass provide mechanical strength. Silicone is placed within 

the frame to secure the laminate and provide additional strength. A junction box is mounted to the back 

of the module with silicone to allow for an electrical connection to the cell strings within the module. 

The recent changes at the cell level (PERC cells, half-cells, larger cells, bifacial cells) have not had an 

appreciable change to the module structure or manufacturing process. In the case of bifacial cells, this has 

driven the use of either glass-glass packaging or transparent back sheets, but neither of these changes has 

required a significant change to manufacturing processes or costs. 
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Figure 8 

PV Module Manufacturing Process 
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Capital Cost and Productivity 

Recent announcements of new module production facilities indicate capital costs in the range of $20M 

USD to $30M USD per GW for module-only factories, which makes this the least capital-intensive step in 

the supply chain. 

Recent announcements of module manufacturing facilities include the following: 

• JA Solar plans to build a 6 GW module facility in Yangzhou, China at a cost of $122M USD. 

• JA Solar plans to build a 3.5 GW module factory in Viet Yen, Vietnam at a cost of $103M USD. 

We note that the CPIA reported lower capital costs at roughly 6.45 billion RMB ($10M USD) per GW of 

module production capacity. CPIA also stated that "all domestic component production equipment has 

been localized" indicating that all of the module production equipment is available from local Chinese 

suppliers. Some of the cost differences may be due to the factory size, location, level of automation and 

whether it is a new facility or an expansion of an existing one. 
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Bill of Material Cost Breakdown 

In order to understand the cost breakdown of the materials that comprise the modules, we examined a 

detailed BOM for [ ] modules manufactured in [ ]. We note that this 

information was provided confidentially. In examining the module BOM cost breakdown, we looked at 

several different utility-scale modules, all using [ ] cells. 

The breakdown in Table 4 shows that the BOM cost is dominated by the cell cost, which, as discussed 

earlier, is primarily comprised of the wafer cost. We note that this was calculated on a per piece cost basis, 

not a S/Wpc basis, which greatly simplifies the analysis. The BOM provided for our review included the 

high-volume pricing for each item, as well as the quantity of each item used in a module. 

Table 4 includes the BOM breakdown if the cells are excluded from the calculation. In this case, the glass, 

frame and EVA and junction box account for over [ ]% of the module cost. lt is our understanding that, 

due to the extensive supply chain in China, many Chinese module suppliers use materials sourced from 

China for module production, even if the factory is in a different country. lt is notable that the cost 

attributed to the silicon wafer in this analysis represents the large majority of the module cost. [ 

Table 4 

Module BOM Cost Breakdown 

Material 

Cost Fraction With Cells 
(%) 

Cost Fraction without Cells 
(0/0) 

Cell (Si Wafer) (2) [ ] - 

Cell (Non-Wafer) (3) [ ] - 

Glass [ ] [ 1 
Frame [ ] [ 1 
EVA [ 1 [ 1 

Junction Box [ ] [ 1 
Back Sheet [ ] [ 1 

Interconnects [ ] [ 1 
Silicone Sealant [ ] [ 1 

Shipping and Labeling [ ] [ 1 
(1) 

(2) 

(3) 

Does not include certain variable costs (labor, electricity, maintenance), certain fixed costs (depreciation) or fixed operating expenses 

(R&D and SG&A). 
The portion of the cell cost attributable to the wafer cost only. 
Non-wafer cell costs include all materials and consumables used in the cell manufacturing process, except for the cost of the wafer itself. 

This includes all items detailed in Table 2, except for the wafer. 

Overall Module Production Costs 

LONGi reports overall module production costs in its annual reports. LONGi is vertically integrated from 

ingot/wafer through module production, so these costs are representative of the overall industry. LONGi 

breaks down its production costs across six categories as follows: (1) raw materials, (2) manufacturing 

overhead, (3) direct labor, (4) energy or power, (5) depreciation and (6) contract costs. The last category, 

contract costs, was introduced in 2020 and represents contract performance costs and contract 

acquisition costs. 
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Table 5 lists the production cost breakdown over the last three years (2018 through 2020) for LONGi's PV 

products. This encompasses all of the production steps from ingot/wafer production through modules. 

The most significant cost category is raw materials at an average of 73 percent of the overall production 

cost, which encompasses ingot, wafer, cell and module production. LONGi reported the production of 

26,602 MW of modules in 2020, 8,365 MW in 2019 and 7,276 MW in 2018. We note that the percentages 

of the various cost categories are consistent despite the differences in production volume. In particular, 

the raw material cost is very consistent at roughly 73 percent of overall production costs over this period. 

Considering the BOM analyses for cells and modules, it is clear that the material costs related to silicon 

wafers and cells dominate the overall module production costs. Further, considering the significant capital 

investment required for polysilicon, ingot and wafer production, it is clear that overall module production 

costs are strongly impacted by the dominance of raw materials produced in China, even if the cell and 

module factories are located in other Southeast Asia countries. 

LONGi reported research and development ("R&D") expenditures of approximately 5 percent of operating 

income over the same period. Consistent with most Chinese manufacturers, all of its R&D facilities are 

located in China. 

Table 5 

PV Production Cost Breakdown for Ingot/Wafer Through Module Production (1) 

Cost Category 

2020 Production Costs 

x1,000 R1VIB % of Total 

2019 Production Costs 

x1,000 R1VIB % of Total 

2018 Production Costs 

x1,000 R1VIB % of Total 
Raw Materials 30,571,853 74.3 16,924,598 72.4 12,525,291 73.3 
Mfg Overhead 3,576,563 8.7 2,595,724 11.1 1,621,781 9.5 
Direct Labor 2,196,334 5.3 1,260,063 5.4 961,563 5.6 

Energy (power) 1,799,552 4.4 1,318,800 5.6 930,440 5.4 
Depreciation 1,597,218 3.9 1,290,179 5.5 1,056,620 6.2 

Contract Costs 1,405,108 3.4 0 0.0 0 0.0 
Total 41,145,629 100.0 23,389,364 100.0 17,095,694 100.0 

(1) As publicly reported in LONGi Energy annual reports for 2018, 2019 and 2020 

Conclusions  

Based on the information reviewed and as detailed herein, we are of the opinion that: 

• Factories located in China account for a large majority of polysilicon production for the global 

solar industry with 80 percent of worldwide production in 2020. 

• Factories located in China account for a large majority of the wafers produced for the global solar 

industry with 95 percent of worldwide production in 2020. 

• The silicon wafer cost is the most significant portion of the cell BOM cost, indicating a significant 

impact from China-based polysilicon and wafer supply chains on cell production costs. 

• The BOM cost attributable to wafers is the most significant portion of the module BOM cost, 

indicating a significant impact from the China-based polysilicon and wafer supply chains. 

• A typical BOM for modules produced in [ ] included multiple significant cost items 

sourced from China, including the frame, EVA encapsulants, junction box, interconnects and 

silicone sealant. 
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• There is reason to believe that the target companies in Southeast Asia may source even more 

inputs from China, including, for example solar glass. This further increases the total module cost 

proportion attributable to Chinese raw materials, with such inputs likely constituting the vast 

majority of the value in modules produced by the target companies in Southeast Asia. 

• Raw materials represent a significant majority (over 70 percent) of the overall module production 

costs, including manufacturing overhead (indirect costs), direct labor, energy and depreciation. 

• The capital investment costs for a new polysilicon production facility in China have been reported 

in the range of $1,400M USD for a 100,000 ton facility. The polysilicon production facilities are 

larger, require more investment, are more energy intensive and are more complex to design and 

operate compared to cell and module manufacturing facilities. 

• The capital investment costs for new mono-Si ingot/wafer factories in China have been reported 

in the range of $450M USD to $700M USD for 10 GW of capacity. Thus, the investment costs for 

the polysilicon and ingot/wafer portions of the solar production process substantially exceed the 

investment costs for the cell conversion and module assembly portions. 

• Considering all of the above factors, along with the prevalence of the raw materials produced in 

China (polysilicon, wafers, glass, frame, EVA encapsulants, junction box, interconnects and 

silicone sealant), it is our belief that a significant majority of production costs for Southeast Asian 

third-county producers can be attributed to manufacturing stages that take place in China. 

I declare under penalty of perjury under the laws of the United States of America that to the best of my 

knowledge, the foregoing is true and correct. 

Executed in [ ] on August 13, 2021. 

L ] 
E E 

Expert Report 
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Consolidated Statement of Profit or Loss and Other 

Comprehensive Income 

for the year ended 31 December 2020 
Prepared b Trina Solar Co., Ltd. 

Item Note 2020 2019 

I. Revenue 29,417,973,429.28 23,321,695,860.30 

Including: operating revenue 5.44 29,417,973,429.28 23,321,695,860.30 

II. Cost of sales 27,841,626,944.62 22,339,284,589.72 

Including: operating cost 5.44 24,718,988,909.31 19,253,889,104.71 

Taxes and surcharges 5.45 96,555,877.57 131,641,572.07 

Selling and distribution expenses 5.46 1,015,210,429.07 1,381,708,838.96 

General and administrative expenses 5.47 1,109,044,516.47 924,344,988.16 

Research and development expenses 5.48 363,486,752.98 293,772,742.94 

Finance costs 5.49 538,340,459.22 353,927,342.88 

Including: Interest expense 429,292,425.28 443,275,665.18 

Interest income 94,222,766.13 80,979,620.43 

Add: Other income 5.50 82,603,383.83 50,035,699.64 

Investment income/(losses) 5.51 385,521,100.26 102,649,599.01 

Including: Investment income from associates and joint ventures 86,863,105.42 177,568,894.26 

Gains /(losses) from derecognition of financial assets 

measured at amortised cost 

Income /(losses) from net exposure hedging 

Gains/(losses) from changes in fair values 5.52 14,999,639.99 23,926,893.98 

Impairment loss of credit 5.53 -219,780,218.99 -245,327,164.96 

Impairment loss of asset 5.54 -328,886,479.96 -72,792,870.04 

Gains/(losses) from disposal of assets 5.55 -77,364,985.98 -3,614,360.72 

III. Profit/(loss) from operations 1,433,438,923.81 837,289,067.49 

Add: Non-operating income 5.56 30,583,786.11 44,516,290.42 

Less: Non-operating expenses 5.57 57,131,977.98 11,992,993.02 

IV. Profit/(loss) before tax 1,406,890,731.94 869,812,364.89 

Less: Income tax expenses 5.58 173,750,987.14 167,567,096.32 

V. Net profit/(loss) for the year 1,233,139,744.80 702,245,268.57 

(I) Net profit/(loss) by continuity 

Net profitdloss) from continuing operation 1,233,139,744.80 702,245,268.57 

Net profitdloss) from discontinued operation 

(II) Net profitdloss) by ownership attribution 

Attributable to owners of the parent 1,229,276,756.49 640,595,151.46 

Attributable to non-controlling interests 3,862,988.31 61,650,117.11 

VI. Other comprehensive income for the year, after tax -138,234,542.59 34,875,125.21 

(a) Attributable to owners of the parent -130,156,309.74 32,273,552.07 

(i) Items that will not be reclassified subsequently to profit or loss 

1. Exchange differences on translating foreign operations of parent 

(ii) Items that may be reclassified subsequently to profit or loss -130,156,309.74 32,273,552.07 

1. Exchange differences on translating foreign operations of 

subsidiaries 
-130,156,309.74 32,273,552.07 

(b) Attributable to non-controlling interests -8,078,232.85 2,601,573.14 

VII. Total comprehensive income for the year 1,094,905,202.21 737,120,393.78 

Attributable to owners of the parent 1,099,120,446.75 672,868,703.53 

Attributable to non-controlling interests -4,215,244.54 64,251,690.25 

VIII. Earnings per share: 

Basic earnings per share 0.64 0.36 

Diluted earnings per share 0.64 0.36 

Unit: Yuan Cunene RIVIB 

For business combination under conunon control, net profit of the acquiree before the combination is: RMB -379,542.49, net profit of acquiree in last reporting period is : RMB O. 

Legal Representative: Chief Financial Officer: Finance Manager: 

7 
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6.3 Disposal of Subsidiaries 

No significant subsidiaries were disposed during the reporting period. 

7. INTERESTS IN OTHER ENTITIES 

7.1 Interests in Subsidiaries 

(a) Composition of corporate group 

By the end of 2020, the Company directly and indirectly held a total of 388 subsidiaries, including 161 domestic subsidiaries and 227 overseas 

subsidiaries, 14 directly held subsidiaries and 374 indirectly held subsidiaries, among which the important subsidiaries are as follows: 

Entity name 
Principal place of 

business 
Registration place Nature Shareholding (%) Acquisition method 

• 
Trina Solar (Changzhou) Science & Technology Co.,Ltd 

Changzhou, 

Jiangsu 

Changzhou, 

Jiangsu 

Component 

production and sales 
100 

Merger acquisition of enterprises 

under the same control 

• 
Trina Solar Energy (Shanghai) Co.,Ltd 

Minhang District, 

Shanghai 

Minhang District, 

Shanghai 
Component sales 100 

Merger acquisition of enterprises 

under the same control 

Yancheng Trina Solar Guoneng Science & Technology 

Co.,Ltd 
Yancheng, Jiangsu Yancheng, Jiangsu 

Component 

production and sales 
51 

Merger acquisition of enterprises 

under the same control 

Changzhou Trina PV Electricity Generation Sys Ltd 
Changzhou, 

Jiangsu 

Changzhou, 

Jiangsu 
EPC 100 

Merger acquisition of enterprises 

under the same control 

Jiangsu Trina Solar Electric Power Development Co., Ltd. 
Changzhou, 

Jiangsu 

Changzhou, 

Jiangsu 
Investment holding 100 

Merger acquisition of enterprises 

under the same control 

Jiangsu Trina Solar Electric Power Development Holdings 

Ltd. 

Changzhou, 

Jiangsu 

Changzhou, 

Jiangsu 
Investment holding 100 

Merger acquisition of enterprises 

under the same control 
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Yingshang Runneng New Energy Co., Ltd Fuyang, Anhui Fuyang, Anhui 
Power station project 

development 
100 

Merger acquisition of enterprises 

under the same control 

Tibet Trina Solar PV System Integration Co;Ltd Lhasa, Tibet Lhasa, Tibet 
Power station project 

development 
100 Establishment 

Hefei Trina Solar Technology Co., Ltd Hefei, Anhui Hefei, Anhui 
Component 

production and sales 
100 

Merger acquisition of enterprises 

under the same control 

Yijun Tianxing new energy Co., Ltd 
Tongchuan, 

Shaanxi 

Tongchuan, 

Shaanxi 

Power station project 

development 
100 Establishment 

Pingshun Guohe photovoltaic power generation Co., Ltd Changzhi, Shanxi Changzhi, Shanxi 
Power station project 

development 
99.86 Establishment 

SuQian Tianlan PV Electricity Co,. LTD Suqian, Jiangsu Suqian, Jiangsu 
Component 

production and sales 
100 Establishment 

• 
Trina Solar (Singapore) Science & Technology Pte. Ltd Singapore Singapore Investment holding 100 

Merger acquisition of enterprises 

under the same control 

Trina Solar Science & Technology (Thailand) Ltd. Thailand Thailand 
Production and sale 

of batteries 
100 

Merger acquisition of enterprises 

under the same control 

• 
Trina Solar (Vietnam) Science & Technology Co., Ltd Vietnam Vietnam 

Production and sale 

of components and 

batteries 

100 
Merger acquisition of enterprises 

under the same control 

• 
Trina Solar (Australia) Pty Ltd. Australia Australia Component sales 100 

Merger acquisition of enterprises 

under the same control 

Trina Solar Energy Development Pte. Ltd. Singapore Singapore Component sales 100 
Merger acquisition of enterprises 

under the same control 

Trina Solar Japan Energy Co.,Ltd Japan Japan 
Power station project 

development 
100 

Merger acquisition of enterprises 

under the same control 
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• 
Trina Solar (Schweiz) AG Switzerland Switzerland Component sales 100 

Merger acquisition of enterprises 

under the same control 

• 
Trina Solar (Spain) S.L.U. Spain Spain Component sales 100 

Merger acquisition of enterprises 

under the same control 

TRINA SOLAR (LUXEMBOURG) OVERSEAS 

SYSTEMS S.à r.I. 
Luxembourg Luxembourg Investment holding 100 

Merger acquisition of enterprises 

under the same control 

Trina Solar (Netherlands) B.V. Netherlands Netherlands 
Production and sale 

of batteries 
100 

Merger acquisition of enterprises 

under the same control 

Nclave Renewable, S.L. Spain Spain 
Production and sale 

of holder 
100 

Merger Acquisition of Enterprises 

under Different Control 

• 
Trina Solar (U.S.), Inc. U.S.A U.S.A Component sales 100 

Merger acquisition of enterprises 

under the same control 

Trina Solar (Suqian) photoelectric Co., Ltd Suqian, Jiangsu Suqian, Jiangsu 

R&D, manufacturing 

and sales of solar 

cells and modules; 

100 Establishment 

Yancheng Trina Solar Guoneng Science & Technology 

Co.,Ltd 
Yancheng, Jiangsu Yancheng, Jiangsu 

Component 

production and sales 
51 

Merger acquisition of enterprises 

under the same control 

Trina Solar (Yiwu) Technology Co., Ltd Yiwu, Zhejiang Yiwu, Zhejiang 

Component research 

and development, 

production and sales 

100 Establishment 
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7.2 Information about joint ventures and associates of the Company 

(a) Important associates of the Company: 

(i) Important associates of the Company in 2020: 

Company name 

Principal 

place of 

business 

Registered 

address 
Nature of business 

Proportion of equity interest 

by the Company (%) 

Measurement 

methods 

Direct Indirect 

Associates 

Lijiang Longji silicon 

material Co., Ltd 

Lijiang, 

Yunnan 

Lijiang, 

Yunnan 

Manufacturing and 

sales of silicon rod 
25.00 

Equity 

method 

(ii) Important associates of the Company in 2019: 

Items 

30 September 2020 / 1.1-9.30 2020 30 December 2019 / 2019 

Lijiang Longji silicon material Co., 

Ltd 

Lijiang Longji silicon material 

Co. , Ltd 

Current assets 1,678,991,332.81 1,565,944,558.63 

Non-current assets 1,053,419,047.10 1,082,766,809.32 

Total assets 2,732,410,379.91 2,648,711,367.95 

Current liabilities 625,051,590.14 778,131,598.99 

Non-current liabilities 255,732,742.40 365,481,542.82 

Total liabilities 880,784,332.54 1,143,613,141.81 

Non-controlling interests 740,650,418.95 602,039,290.46 

Total owner's equity attributable to 

parent company 
1,110,975,628.42 903,058,935.68 

Share of net assets calculated by 

shareholding ratio 
462,906,511.84 376,274,556.54 

Revenue 2,153,201,675.22 3,041,951,877.56 

Net profit/(loss) 345,918,235.75 685,103,982.55 

Other comprehensive income - - 

Total comprehensive income 345,918,235.75 685,103,982.55 

Dividends received from the joint 

venture 
158,609,085.37 - 

Note (1): On 16 October 2020, the board of directors of Lijiang Longji silicon material Co., Ltd. made 

the "Proposal on the deliberation of the transfer of shares of Lijiang Longji silicon material Co., Ltd. 

by Trina Solar Energy Co., Ltd.", which agreed that the amount of the audited net assets deducting the 

dividends as of 30 September 2020 would be taken as the pricing base, and multiplied by the proportion 

of the equity held by it as the consideration for equity transfer. Since 1 October 2020, the Company no 
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TALESUN 2 Contact 

CONTACTS 

TALESUN worldwide 

ADDRESSES 

Sales Contact Headquarter - Talesun Solar Technologies Co., Ltd 

No.1 Talesun Road, Shajiabang, 

Changshu, Suzhou, Jiangsu 

Province 

P.R. China 215542 

Talesun Solar Germany GmbH 

Central Tower Munich 

Landsberger Strasse 110 

80339 München Deutschland 

Talesun Solar France 

2405, Route des Dolines - 06560 

SophiaAntipolis - France 

Talesun Solar Italy/Greece 

Via Alberico Albricci 7 - 20122 

Milano - Italy 

Talesun Solar Spain 

Calle Velázquez 17, 2, 28001 

Madrid, Spain 

Talesun Solar The Netherlands - Nord 

Nan kleffenslaan 5. 

8442 cr Heerenveen 

The Netherlands 

Talesun Solar The Netherlands - Central 

Europalaan 6 5232 BC 's-

Hertogenbosch 

The Netherlands 

Talesun Solar Turkey 

TSI Solar Enerji A.B. 

lzzetpasa mah. Yeni Yol Caddesi, No:3, Kat 2,0fis 

No:16 Nurol Tower , 34387 5igli, Istanbul - Turkey 

Talesun Solar Technologies Thailand 

17th Floor Unit 1705-1707 

Empire Tower 

1 South Sathorn Rd, Sathorn, Bangkok 

Thailand 10120 

Talesun Solar USA 

25 Metro Drive. Suite 228, San Jose 

California, 95110 

United States 

Talesun Solar Japan 

6F, 3-22-1, Toranomon, Minato-ku 

Tokyo, Japan (105-0001) 

CONTACT FORM 

Talk to us 

Leave us a message, your request will be sent directly to our national manager depending on the country you indicate. He / She will provide you 

with an answer as soon as ossible. See ou soon! 

By continuing to browse our site, you accept the deposit of cookies allowing Talesun and its partners to offer you offers and content tailored to your interests and to analyze traffic to optimize your user experience. 

C3 Privacy policy 
X 
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Email address 

Subject 

Status 

Message 

Contact me 

v Country v 

PHONE CONTACTS 

We are available for you 

V 

Europe Benelux Benelux Turkey 

Sonia Benard Gerard Scheper Robert Herckenrath Piner Eser 

+33(0)489 829 278 +31(0)6 381 565 01 +31(0)6 510 296 00 +90(543)806 9119 

Eastern Europe Italy & Greece France - French speaking country Poland 

Ann Schmidt Alessandro Benetello Arnaud Vrignaud Sonia Benard 

+33(0)625 424 892 +39 3421285953 +33(0)768 744 262 +33(0)661 06 15 70 

Germany Germany Germany South Africa 

Guido Schäffler David Wu Lutz Teichmüller Ann Schmidt 

+49(0)157 866 17716 +49 170 8074511 +49 (0)151 55113957 +33(0)625 424 892 

Spain Portugal North Africa United Kingdom 

Almudena Valenzuela Almudena Valenzuela Sadek Chelouah Simon Heanue 

+34(0)629 335 252 +34(0)629 335 252 +33 7 84 68 84 94 +44(0)7577103 48 

g3 Top 10 Bnef TIER 1 Bloomberg 

TALESUN 

Talesun. Designed by Sutunam France. Legal Statement. Privacy 

Products and Performance 
warranties 

es Supported by Banks 

By continuing to browse our site, you accept the deposit of cookies allowing Talesun and its partners to offer you offers and content tailored to your interests and to analyze traffic to optimize your user experience. 

C3 Privacy policy 
X 
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Why choosing TALESUN Solar as your solar... 
Home / News / Why choosing TALESUN Solar as your solar supplier? 

TALESUN 

Talesun Solar is such a good solar partner? 

El Contact 

Talesun Solar has become one of the global Top 10 photovoltaic manufacturers, Tier 1 module supplier in Bloomberg Ranking, but what 

else? 

=> A reliable partner: 

Talesun Solar, a wholly owned subsidiary of Zhongli Group, was founded in 2010. Zhongli Group counts more than 30 years of solar 

technologies experience. Through more than 10 years of innovation and development, Talesun Solar has become one of the global Top 10 

photovoltaic manufacturers, Tier 1 module supplier in Bloomberg Ranking, one of China's largest photovoltaic power station developers, 

and a first-class leading enterprise among China's photovoltaic manufacturers. 

Today, TALESUN remains a reference point for banks, but for our partners and customers as well. 

• Supported By The Biggest Worlwide Banks 

• A PV Partner Present And Active Worldwide 

• Recognized By The Biggest Photovoltaic Players 

Talesun in Europe 

talesun europe Field Experience When you work with TALESUN Europe, you get the experience, expertise and commitment of 20 seasoned technical experts in the 

PV industry. With presence throughout Europe, our team is customer focused and shares the same goals and high values. We strive to deliver top quality and 

excellent customer service. We bring ... Continue reading 

Talesun 

=> Manufacturing Capacities: 

Zhongli Talesun Solar has a highly automated production facility of 

Cells & Modules capacities in Asia's largest independent 

manufacturing base of 210,0 0 0 sq.m. in Changshu, Jiangsu 

Province, China, Talesun's equipment suppliers came from leading 

PV equipment manufacturers such as Reis and Centrotherm from 

Germany and Baccini from Italy. 

In 2017, Talesun established its alternative production base in 

Thailand, and upgrade the lines there with latest mono PERC tech 

and capability of bigger size wafer, with total capacity of 1.5 GW in 

2019. 

Counted in the domestic production capacity in its Chinese 

factory, the TALESUN current module capacity reaches 6 GW. 

This has put Zhongli Talesun Solar's international PV market 

rnmnptitinn in a hpttpr arivantanp than nthpr rnmnptitnrc 

By continuing to browse our site, you accept the deposit of cookies allowing Talesun and its partners to offer you offers and content tailored to your interests and to analyze traffic to 

optimize your user experience. 

OK DECLINE Privacy policy 
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and traditional full size module as well. All the lines are being compatible with large size wafer and bifacial module to fulfill different 

requirements from customers. 

Talesun is expanding its global module shipment capacity up to 10 OW by end of 01 2021. 

Talesun is one of those paid more attention to globalization from early stage and tried to balance the sales from both domestic and 

overseas markets. Besides of the marketing strength, Talesun also set up production ability outside of China to deal with various 

complex international trade barriers. 

=> Click here to read the last PR in PV Magazine 

=> A real R&D power: 

TALESUN f2 Contact 

Academy of Sciences (CAS), Shanghai Jiaotong University, Sichuan University, the Netherlands Energy Research Institute (ECN), SERIES, 

Southeast University, Nanjing University of Aeronautics and Astronautics, etc. Our research institutions and universities have 

established close cooperation. Through in-depth cooperation with them, we have built an internationally advanced R&D laboratory. 

Talesun Solar is constantly innovating on new products and technologies. Our business product development strategy is mainly inspired 

by market demands and expectations. The Talesun Solar R&D center consists of a laboratory of more than 5000 rn2 equipped with state-

of-the-art automated equipment. We benefit from the strength of our Group and have an R&D center made up of more than 350 

engineers whose objectives are to improve the efficiency, quality and performance of our cells and our solar modules, as well as to 

secure your investment. We file our patents, we prototype, we create, we produce and we develop certified and high-tech products. This 

is how our products guarantee excellent quality, tested and certified; remarkable powers, finally their robustness and their reliability 

allow very long guarantees: 12 years product warranty and 25 years of efficiency. Innovation is a key issue for us and in the eyes of the 

Group, today our R&D budget is between 2 to 3% of our overall turnover. 

Our strengths 

TALESUN The Group TALESUN Solar was created in 2010. It is a subsidiary of the Zhongli group, created in 1988. The TALESUN Solar headquarters and one of its 

production factories are located in China. Since 2016, we have been part of the TOP 10 TIER 1 Bloomberg, a highly renowned ranking on the PV market ... 

Continue reading 

ed. Talesun 

We are: 

=> The team and the value internally shared: 

When you work with TALESUN Europe, you get the experience, expertise and 

commitment of technical experts in the PV industry. Our team is customer 

focused and shares the same goals and high values. We make our best to deliver 

top quality and excellent customer service. We bring our efficiencies, know-how 

and commitment to our customers projects. 

Thanks to our locations throughout Europe, Asia & Americas, our solid global 

strategy, and our one of a kind team, TALESUN stands out in the solar 

international market. 

You can count on us to offer you the best solution, while maintaining the 

flexibility to adapt to your needs. 

• Committed : As a major player on the market, we are present all over the Europe and are ready to fight in the advancement of solar 

energy in the world. 

• Ambitious : We believe in our company, we share its values, and we know that our products are among the best on the market. The 

TALESUN Europe team is a human dimension team which presents incomparable advantages. 

• Devoted: Our market is not trivial, a passion for ecology, a belief in a better world, reducing the carbon footprint in our daily lives 

By continuing to browse our site, you accept the deposit of cookies allowing Talesun and its partners to offer you offers and content tailored to your interests and to analyze traffic to 

optimize your user experience. 

OK DECLINE Privacy policy 
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Talesun in Europe 

talesun europe Field Experience When you work with TALESUN Europe, you get the experience, expertise and commitment of 20 seasoned technical experts in the 

PV industry. With presence throughout Europe, our team is customer focused and shares the same goals and high values. We strive to deliver top quality and 

excellent customer service. We bring ... Continue reading 

Talesun 

» Need to know our availabilities ? 

Email 

Recommended Posts 

Address 
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Interview : "We will increase our production capacity by 15GW this 
year!" Dong Shuguang 

Good Forecast : Talesun Solar expands more capacity for 2021 Our new factory is officially under way 

I 

The first results of the pv market for 2020 in Europe 
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7/9/2021 Innovation & Quality I World-leading Solar Module Manufacturer I Talesun Solar 

PRODUCTS & GLOBAL ABOUT DOWNLOAD 

TALESUN 

SOLUTIONS PROJECTS 

NEWSROOM 

e 
lllll ‘JVCILIVII LX. 

US CENTER 

G) English 

> Overview Culture Social Responsibility Innovation & Quality Customer Service 

Innovation & Quality 

Talesun Solar has been closely cooperating with accredited testing organizations and authoritative institutions in the industry. Currently, the R&D 

established close cooperation relationship with global well-known research institutes and institutions of higher learning, including Chinese Academy of Sci 

Shanghai Jiaotong University, Sichuan University, Energy Research Center of the Netherlands (ECN), SERIES, Southeast University, Nanjing University of 

and Astronautics. 

We-n 

$ 300 M 

R&D Insetment 

350+ 

R&D Team Members 

4tilf Le s 

5:  

340+ 

Patents Applied 

,-t".,6,,., teetegeee#7 
:41•4'4"-7- . • 
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7/9/2021 Innovation & Quality I World-leading Solar Module Manufacturer I Talesun Solar 

Strict quality control 

In Talesun Solar's Test Lab, we put our products through over 35 rigorous tests to ensure reliablity and 

performance. This allows us to confidently stand behind our 25 years and 30 years power output warranty. 

12 year 
product warranty 

25 year 
power output warranty 

Certification and Leading Equipment 

Talesun' s products have obtained Europe IEC Standard certification, and the certifications from a variety of 

authoritative testing organizations, including TUV SUD, TUV Rheinland, UL, CAS, CEC, JET, MCS, KS, TIS, BIS, 

and CQC Certification of China. It has undertaken more than 30 new product development & verification 

projects and a number of national major science & technology projects. 

r.=ra 

About Us 

Overview 

Culture 

Social Responsibility 

Innovation at Quality 

U 

SGS CEC 
Approved 

mLm 
»METRO 

7 CE 

A 

Availability across the World 

Hands with Talesun to Share Value with the Sun 

CONTACT US 

Products &. Global 
Solutions Projects 

Modules 

Project Development 
and EPC 

Energy Storage 
System 

Newsroom Download Center 

Brochures 

Datasheets 

Certificates 

Installation Manuals 

Friendly Links 

Talesun Europe 

https://www.talesun.com/en/about/innovate/ 2/3 
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7/9/2021 Innovation & Quality l World-leading Solar Module Manufacturer l Talesun Solar 

Customer Service Warranties 

Contact Us 

Copyright 2020 Talesun Solar Co., Ltd. Legal Statement Privacy Policy eICPM16061436-e-1 
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TALESUN 
Sharing Value with the Sun 

China-Headquarters 
o No.1 Tenghui Road, Shajiabang, Changshu, Jiangsu Province, China 

FM Email: sales@talesun.com 

• Tel: +86 512 8235 5888 

Thailand 
el 17th Floor Unit 1705-1707 Empire Tower, 1 South 

Sathorn Road, Sathorn, Bangkok, Thailand 

IM Email: sales_asia@talesun.com 

• Tel: +662 026 3688 

Brazil 
g) Av. Eng. Luis Carlos Berrini, 550-11 0 andar—Cidade 

MoncEies—Säo Paulo, Brazil 

im Email: sales_latam@talesun.com 

23 Tel: +55 114 5063 010 

France 
4, 2405, Route des Dolines-06560 Sophia Antipolis, 

France 

zi Email: sales_eu@talesun.com 

• Tel: +33 489 8292 78 

Germany 
Q Central Tower Munich, Landsberger Strasse 110,80339 

Munich, Germany 

MI Email: sales_eu@talesun.com 

• Tel: +49 891 8917 70 

USA 
• 99 S. Almaden Blvd. Suite 628, San Jose, CA 95113, 

USA 

mi Email: sales_us@talesun.com 

• Tel: +1 669 231 8899 

Turkey 
o Esentepe Mah. Büyükdere Caddesi N. 191 ApaGiz Plaza 

Kat: 23 D: 44—Sisli 34330 Istanbul, Turkey 

Fzi Email: sales_turkey@talesun.com 

23 Tel: +90 536 260 89 28 

UK 
47 42, Upper Berkeley Street, London, United 

Kingdom 

Mi Email: sales_eu@talesun.com 

• Tel: +44 203 7526 516 

Japan 
Q 6F, 3-22-1, Toranomon, Minato-ku, Tokyo, 

Japan 

mi Email: salesjapan@talesun.com 

23 Tel: +81 357 3334 98 

Australia 
• Level 2, 201 Sussex Street Sydney, NSW 2000 

Australia 

Fri Email: sales_australia@talesun.com 

• Tel: +61 421 4327 37 __ iIthi1ÏÙ 
www talesun cam im soi  111111111111111111111111 111111111111111111111111111111111 
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%)1 Il ABOUT ZHONGLI TALESUN 

Zhongli Group 30 Years of Great Achievements 

1988 
Founded in 

8,000+ 
8000+ employees 

around the world 

Iffill 

4 billion 18 
Total asset of 4 billion U. S. dollars 18 first-tier subsidiaries 

7 segments IPO 
Cable & polymer materials, Optical fiber, Auto parts, Public listed on stock 

PV, Real estate, ESS, Environmental protection 

Talesun - A New Energy Industry Leader Iffill 

exchange in 2009 

Talesun Solar, a wholly owned subsidiary of Zhongli Group, was founded in 2010. Through more than 10 years of innovation and development, it has 

become one of the global Top 10 photovoltaic manufacturers, Tier 1 module supplier in Bloomberg Ranking, one of China's largest photovoltaic power 

station developers, and a first-class leading enterprise among China's photovoltaic manufacturers. Our downstream business includes solar photovoltaic 

project development, design, EPC construction, operation & maintenance and one-stop system integration solutions for customers. In 2015, the Company 

innovated and launched "Intelligent Photovoltaic+ Sci-tech Agriculture and PV Farms in Poor Villages", thus becoming a leader in global solar power 

industry. Through constantly improving our conversion efficiencies and the quality of PV cells and modules, and optimizing project solution design, Talesun 

continues to push the decrease of solar energy cost, and makes contributions to the development of global clean and environment-friendly energy. 

4 
Factories Branches and Offices 

50 + 
Shipped to Countries 

20 +GW 
Accumulative Shipment 

Changshu, China 

9.8 MW 

completion in 2014 

•-•1=L—• 

os/ 

The plant generates 

13 millions kWh annually and 

can supply 30% of the buildings 

daily power consumption 
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/1 %eke PRODUCTION CAPACITY 
• 

v i 

111111 china Manufacturing Facilities 111111 Thailand Manufacturing Facilities 
TALESUN SOLAR (China) 

No. 1 Tenghui Road, Shajiabang, Changkun Industrial Park, Changshu, Jiangsu Province, China 

211 Xingzhong Road, Siyang Economic Development Park, Suclian City, Jiangsu Province, China 

2208 Honghua Road, High-tech Park, Zibo City, Shandong Province, China 

10.7 GW 

TALESUN SOLAR (Thailand) 

7 / 473 Moo.6 Mabyangporn, Pluakdaeng, Rayong Industrial Park, Thailand 

1 1 GIN 14GW 2 GW 
Annual production capacity Annual production capacity 

of PV cells of PV modules 

Annual production capacity Annual production capacity 

of PV cells of PV modules 

08 • 09 
www.talesun.corn 
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about us chint energy 

Cl-iNT z1=1 

Company Introduction 

Astronergy/Chint Solar is a specialized subsidiary of the CHINT group and is engaged in the PV power station 

development and PV module production. Astronergy is currently one of the largest domestic PV power generation 

enterprises with 8000 MWp module production capacity. The Company's total registered capital is up to 9.38 billion 

CNY. Depending on the advantage of CHINT group's full industrial chain and the professional teams, Chint can 

provide the total solution of PV power station to our customers. 

Not only in China, Astronergy also built PV power station all over the world, such as Thailand, Spain, the United 

States, India, Bulgaria, Romania, South Africa, Japan etc. Up to now, Chint Solar has invested and constructed more 

than 6500 MW of photovoltaic power station worldwide. 

One of the leading solar The solar power system 

companies in China 

CHINT's Culture 

solution provider 

CHINT is a company encouraging vigor, innovation, 

spirit of entrepreneurship and marching forward 

pertinaciously. 

As CHINT believes in and always adheres to the 

VALUES of Harmonization/ 

Learning/Practical/Innovation. 

Vision: To be the leading provider of intelligent energy 

solutions 

iM 
/ 

German Quality Bloomberg Tier 1 

Module Provider 
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about us chint energy 

Milestones 

Globalization 

Globalization 

Production 

In Thailand, the 600MW solar cell factory was officially put into operation in 2016; 

In China, Astronergy initiated the "Internet+" strategy to make the manufacturing more smart and flexible. 
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(Factory in Haining) 

(Factory in Thailand) 
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about us 1 chint energy 

CHINT group 

fib AU 

CHINT energy 

ADDRESS: HANGZHOU CITY, ZHEJIANG PROVINCE, BINJIANG DISTRICT BINAN ROAD 1335 TEL: 0571-5603 

1888 

COPYRIGHT © 2017 ZHEJIANG CHINT NEW ENERGY DEVELOPMENT CO LTD ALL RIGHTS RESERVED 

ZHEJIANG ICP PREPARE NO. 14013008-1 POWER BY LEBANG 
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Cl-iNT Q 

Firct NlamP* 

Contact Us 

Dhninni* 

Module Type* 

hrn 
 LCompany*   

Rated output* 
Arldrimcc-* 

More information* 

Submit 

Corporata Hea 

1335 Binan Road, Binjiar 

Hangzhou, Zhejiang Pros 

People's Republic of Chii 

Tel:+86 571 5675 8864 

Fax:+86 571 5675 3388 

E-mail:sales@astronerg 

Spain 

Chint Energy SLU 

Edificio Australia, CI Antc 

Oficina P2A1, 08840 Vila 

Te1:0034 934 673 778 

E-mail info@chintenergy 

USA Office 

Astronergy Solar, Inc. 

2188 Pomona Blvd, 

Pomona, CA 91768,USA 

Tel:+1 3109993323 

E-mail:sales-usa@astroi 

India 

Astronergy Solar India 

2729, 3rd Floor Beside A 

HAL, 3rd Stage, Indira N, 

Bengaluru - 560038, Kan 

Tel:+91 80 61171700 

M:+91 98804 69770 

E-mail:Yogesh.Bhardwa 

Germany 

Astronergy GmbH 

Stephansplatz 2-6 

D-20354 Hamburg 

Tel:+49 335 521 113-0 

Fax:+49 335 52113-491 

Korea 

Astronergy Solar Korez 

4,5,6FI, 541 Nonhyeon-i 

Korea 

Tel:+82 (0) 2 2226 3911 

Fax:+82 (0) 2 2226 3910 

E-mail:sales@astronerg 
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contact us chint energy 

Japan 

Chint Solar JapanCo., L 

Tokubundo Bldg 8F, 2-7-

Mita, Minato-ku, Tokyo J, 

E-mail:sales@astronerg 

Mexico 

Batallón de San Patricio, 

Oriente San Pedro Garza 

17, Monterrey, Nuevo Le 

E-maillatam@astronerg 

Japan I Project 

neeu Astronergy Jap 

>*S 

Tel: 03-6450-1420 

Fax:03-6450-1490 

Thailand 

Astronergy Solar Thaik 

#10/151(1702), 17th Floc 

Soi 13 Sukumvit Rd., 

Klongtoey-Nua, Wattana 

Thailand 

Tel:+662 168 7090 

Fax:+662 168 7093 

E-mail:sales@astronerg 

Colombia 

Carrera 84, # 14-70, Vail, 

(Colombia) 

E-mail:latam@astronerg 

Brazil 

Av. Paulista, 1765 - Edifí 

Conjunto 22 ,Bela Vista 

- CEP 01311-200 - São F 

E-mail:latam@astronerg 

Australia 

Sydney Office: 

C/-King & Wood Mallesoi 

Phillip Tower, Level 61, 1 

Place, Sydney, Nsw 2001 

Tel:+61(0) 488 366 388 

E-mail:sales@astronerg 

Adelaide Office: 

105 King William Street, 

Tel:+61 1300 916 636 

E-mail:sales@astronerg 
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CHINT group 

fib AU 

CHINT energy 

ADDRESS: HANGZHOU CITY, ZHEJIANG PROVINCE, BINJIANG DISTRICT BINAN ROAD 1335 TEL: 0571-5603 1888 

COPYRIGHT © 2017 ZHEJIANG CHINT NEW ENERGY DEVELOPMENT CO LTD ALL RIGHTS RESERVED ZHEJIANG ICP 

PREPARE NO. 14013008-1 POWER BY LEBANG 
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(HTTPS://WWW.PV-TECH.ORG/PV-TECH-PREMIUM/) 

eie PVT E C (https://www.pv-tech.org) 

Search ... 

NEWS (HTTPS://WWW.PV-TECH.ORG/CATEGORY/NEWS/) 

Trina Solar starts ramping cell and 
module production in Thailand 
By Mark Osborne (https://www.pv-tech.org/author/markosbornen  

March 29, 2016 
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Leading 'Silicon Module Super League' (SMSL) member Trina Solar has officially started ramping 

its solar cell and module assembly plant in Rayong, Thailand, meeting every milestone on 

schedule, from groundbreaking to production, according to the company. 

Trina Solar's first manufacturing facility outside China was initially announced in May 2015 with 

700MW of nameplate solar cell capacity using its 'Honey' multicrystalline PERC solar cell 

technology and 500MW of PV module capacity. 

The company also highlighted that financing for the new production plant was facilitated by a 

consortium of banks led by the Siam Commercial Bank Public Company Limited (SCB), sad to be 

one of the top three domestic banks in Thailand to the tune of US$143 million, maturing in June 

2020. 

Jifan Gao, chairman and CEO of Trina Solar said: "The investment in Thailand fits our strategy of 

prudent capacity expansion in select overseas markets to deliver industry leading products to 

customers in the US and Europe in particular as we strive to increase the profitability of the 

company." 

In February, 2016 Trina Solar also announced it has purchased bankrupt solar cell producer Solland 

Solar in the Netherlands to further support its ability to provide non-tariff products to Europe and 

the US. Before its closure, Solland Solar had around 200MW of solar cell capacity and had signed a 

major supply deal with Trina Solar in mid-2015. 

The company expects total PV module shipments between 6.3GW and 6.55GW in 2016, which 

includes 450MW to 550MW shipped to its downstream PV project business. 

Trina Solar recently reported full-year total solar module shipments of 5.74GW, an increase of 

56.8% from 3.66GW in 2014. 

# c-si manufacturing (https://www.pv-tech.org/tagicsi-manufacturing/), pv modules (https://www.Pv-teCh.Orgitag/Pv-MOdules/), 

https://www.pv-tech.org/trina-solar-starts-ramping-cell-and-module-production-in-thailand/ 2/5 
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U.S. International Trade Commission
Publication 5021 February 2020

Washington, DC 20436

Crystalline Silicon Photovoltaic Cells,  
Whether or Not Partially or Fully 
Assembled Into Other Products:  

Monitoring Developments  
in the Domestic Industry

Investigation No. TA-201-075 (Monitoring)
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Antidumping and countervailing duty investigations on primary raw materials 

There are no antidumping or countervailing duty orders currently in effect on U.S. 

imports of polysilicon, the primary raw material in the production of CSPV cells. 

Section 232 investigations (Commerce) 34 

Steel 

The relevant HTS subheadings within the scope of this safeguard remedy, 8541.40.60, 

8501.31.80, 8501.32.60, 8501.61.00, and 8507.20.80, were not included in the enumeration of 

certain steel products subject to the additional 25-percent ad valorem duties under Section 232 

of the Trade Expansion Act of 1962, as amended. 35 However, steel is used in balance of systems 

components (such as tracking systems on which modules are mounted) for solar installations. 36 

37 Table 1-1 presents a summary of current Section 232 tariffs on U.S. imports of steel, by 

country. 

Table 1-1 
Steel mill articles: Section 232 tariffs summa 

Country Effective date Ad valorem duty rate Absolute quotas 

Argentina May 31, 2018 Exempt 180,000 metric tons 

Australia May 31, 2018 Exempt Exempt 

Brazil May 31, 2018 Exempt 4,193,157 metric tons 

Canada May 20, 2019 Exempt Exempt 

European Union May 31, 2018 25% N/A 

Korea April 30, 2018 Exempt 2,631,012 metric tons 

Mexico May 20, 2019 Exempt Exempt 

Turkey May 21, 2019 25% N/A 

All other countries March 8, 2018 25% N/A 

Source: U.S. Customs and Border Patrol website: https://www.cbp.gov/trade/programs-

administration/entry-summary/232-tariffs-aluminum-and-steel, updated on May 29, 2019. 

' See appendix E for additional details. 

35 83 FR 11625, March 15, 2018. 

36 NEXTracker Webpage, https://www.nextracker.com/product-services/solar-storage/nx-horizon/, 

retrieved October 22, 2019. 

37 See U.S. notes 16(a) and 16(b), subchapter III of chapter 99. 

1-7 
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Table I-3 
CSPV cells: Safeguard TRQ measure on cells 

Item 
Safeguard duty on first 

2.5 GW of imported cells 

Safeguard duty on 
imported cells 

exceeding 2.5 GW 
(percent) 

February 7, 2018 - February 6, 2019 -- 30 

February 7, 2019 - February 6, 2020 -- 25 

February 7, 2020 - February 6, 2021 -- 20 

February 7, 2021 - February 6, 2022 -- 15 
Source: 83 FR 3541, January 25, 2018. 

Import duties under the safeguard measure 

The safeguard measure imposed an increase in duties on imports of CSPV modules for a 

period of four years, with annual reductions in the rates of duty in the second, third, and fourth 

years. The additional duty is imposed on the declared value of CSPV modules, including the cost 

or value of the non‐cell portions of the modules (such as aluminum frames). Table I‐4 presents 

the import duties under the safeguard measure on CSPV modules. 

Table I-4 
CSPV modules: Safeguard measure on modules 

Item 
Safeguard duty on imported 

modules (percent) 

February 7, 2018 - February 6, 2019 30 

February 7, 2019 - February 6, 2020 25 

February 7, 2020 - February 6, 2021 20 

February 7, 2021 - February 6, 2022 15 
Source: 83 FR 3541, January 25, 2018. 

Tariff treatment 

The subject merchandise is provided for in subheading 8541.40.60 of the Harmonized 

Tariff Schedule of the United States (“HTS”), and has been free of duty under the general duty 

column since at least 1987. Within subheading 8541.40.60, the subject merchandise was 

included in statistical reporting numbers 8541.40.6020 (“solar cells, assembled into modules or 

made up into panels”) and 8541.40.6030 (“solar cells, other”) through June 30, 2018. As of July 

1, 2018, a superior text for crystalline silicon photovoltaic cells (described in statistical note 11  
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to chapter 85) applies to two subordinate reporting categories, 8541.40.6015 (“assembled into 

modules or made up into panels”) and 8541.40.6025 (“other”).53 

Under subheading 9903.45.22, imports of cells in excess of the prescribed TRQ quantity 

subject to the safeguard measure are currently subject to a general duty rate of 25 percent ad 

valorem (unless the product of an exempt country); under subheading 9903.45.25 all covered 

modules from nonexempt countries are currently subject to the safeguard duty rate of 25 

percent ad valorem.   

These articles may also be imported as parts or subassemblies of goods provided for in 

subheadings 8501.31.80, 8501.61.00, and 8507.20.80.54 Inverters or batteries with CSPV cells 

attached are provided for under HTSUS subheadings 8501.61.00 and 8507.20.80, respectively. 

In addition, CSPV cells covered by the reviews may also be classifiable as DC generators of 

subheading 8501.31.80, when such generators are imported with CSPV cells attached. Goods 

classified in subheadings 8501.31.80 and 8501.61.00 have general duty rates of 2.5 percent ad 

valorem, and goods classified in subheading 8507.20.80 have a general duty rate of 3.5 percent 

ad valorem. The following statistical reporting numbers were added on March 1, 2018: 

8501.31.8010 (covering DC generators of an output not exceeding 750 W: photovoltaic 

generators of a kind described in statistical note 9 to subchapter 85),55 8501.32.6010 (DC 

generators of an output exceeding 750 W but not exceeding 75 kW: photovoltaic generators of 

a kind described in statistical note 9), 8501.61.0010 (AC generators (alternators): photovoltaic  

   

 
53 Statistical Note 11: For the purposes of statistical reporting numbers 8541.40.6015 and 

8541.40.6025, the term "crystalline silicon photovoltaic cells" means crystalline silicon photovoltaic cells 
of a thickness equal to or greater than 20 micrometers, having a p/n junction (or variant thereof) formed 
by any means, whether or not the cell imported under statistical reporting number 8541.40.6025 (or 
subassemblies thereof imported under statistical reporting number 8541.40.6015) has undergone other 
processing, including, but not limited to, cleaning, etching, coating, and/or addition of materials 
(including, but not limited to, metallization and conductor patterns) to collect and forward the electricity 
that is generated by the cell. Such cells include photovoltaic cells that contain crystalline silicon in 
addition to other photovoltaic materials. This includes, but is not limited to, passivated emitter rear 
contact cells, heterojunction with intrinsic thin‐layer cells, and other so‐called hybrid cells. 

54 The subject cells may be presented as integral elements of subassemblies of components or of 
goods of these three subheadings, even if not treated as “parts” for tariff purposes. 

55 Statistical Note 9 to chapter 85 provides as follows: For the purposes of heading 8501, photovoltaic 
generators consist of panels of photocells combined with other apparatus, e.g., storage batteries and 
electronic controls (voltage regulator, inverter, etc.) and panels or modules equipped with elements, 
however simple (for example, diodes to control the direction of the current), which supply the power 
directly to, for example, a motor, an electrolyser. In these devices, electricity is produced by means of 
solar cells which convert solar energy directly into electricity (photovoltaic conversion). 
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The industry in China 

This section compiles data and information on the historical development of the 

Chinese industry. The data used here are primarily compiled from databases and data sets that 

offer long‐term historical data on the industry in China. As most sources report data from 2010, 

the text will focus on 2010 to 2018 or 2019. Longer term data, as available, are in tables and 

charts. *** data for 2019 are as of ***. 

Supply chain 

Polysilicon 

China’s production of polysilicon increased more than 450 percent during 2010–18, 

rising from 45,000 metric tons in 2010 to 259,000 metric tons in 2018 (figure F‐1).16 China 

accounted for 58 percent of global production in 2019.17  

 

  

 
 

16 CPIA, “China Photovoltaic Industry Development Roadmap,” 2019, p. 2, 
http://www.chinapv.org.cn/road_map.html, retrieved November 4, 2019; Fang, Lv, Xu Honghua, Wang 
Sicheng, Li Hailing, Ma Liyun, and Li Ping “National Survey Report of PV Power Applications in China 
2018,” IEA PVPS, 2019, p. 18, http://www.iea‐pvps.org/?id=93, retrieved December 19, 2019. 

17 IEA PVPS, Trends in Photovoltaic Applications 2019, Report IEA PVPS T1‐36:2019, p. 59, 
http://www.iea‐pvps.org/?id=256, retrieved December 19, 2019. 
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Figure F-3 

Polysilicon: Chinese polysilicon production capacity and share of global capacity, 2010–19 

 

 
 
 
 
 
 

*               *               *               *               *               *               * 
 
 
 
 
 
 
 
Source: ***. 
 

Wafers 

The production of wafers in China increased more than 850 percent during 2010–18, 

rising from 11 GW in 2010 to 107 GW in 2018 (figure F‐4).21 Capacity utilization in China in 2018 

was 73 percent.22 China accounted for 93 percent of global wafer production in 2018.23 

 
 

21 CPIA, “China Photovoltaic Industry Development Roadmap,” 2019, p. 2, 
http://www.chinapv.org.cn/road_map.html, retrieved November 4, 2019; Fang, Lv, Xu Honghua, Wang 
Sicheng, Li Hailing, Ma Liyun, and Li Ping “National Survey Report of PV Power Applications in China 
2018,” IEA PVPS, 2019, p. 19, http://www.iea‐pvps.org/?id=93, retrieved December 19, 2019. 

22 Capacity utilization for 2018 is calculated based on capacity reported to the IEA to ensure 
comparability with production data, while *** capacity data are presented below for time series and 
comparison to global capacity purposes. Fang, Lv, Xu Honghua, Wang Sicheng, Li Hailing, Ma Liyun, and 
Li Ping “National Survey Report of PV Power Applications in China 2018,” IEA PVPS, 2019, p. 19, 
http://www.iea‐pvps.org/?id=93, retrieved December 19, 2019. 

23 IEA PVPS, Trends in Photovoltaic Applications 2019, Report IEA PVPS T1‐36:2019, p. 59, 
http://www.iea‐pvps.org/?id=256, retrieved December 19, 2019. 
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Figure F-5 

Wafers: Wafer production capacity in China and share of global capacity held by China, 2010–19 

 

 
 
 
 
 
 

*               *               *               *               *               *               * 
 
 
 
 
 
 
 
Source: ***. 

 

CSPV cells and modules 

Cells 

Production of cells in China increased almost 700 percent during 2010–18, rising from 

11 GW in 2010 to 85 GW in 2018 (figure F‐6). The share of global production held by China 

increased from 9 percent in 2005 to 43 percent in 2010, then reached 73 percent in 2018.25 The 

capacity utilization rate in 2018 was 66 percent.26 

 
 

25 Data for China and the world include thin film products. CPIA, “China Photovoltaic Industry 
Development Roadmap,” 2019, p. 3, http://www.chinapv.org.cn/road_map.html, retrieved November 4, 
2019; China data prior to 2010 and data for the rest of the world for all years is from IEA PVPS, Trends in 
Photovoltaic Applications, 2006–2019 editions, http://www.iea‐pvps.org/?id=256, retrieved December 
19, 2019; Fang, Lv, Xu Honghua, Wang Sicheng, Li Hailing, Ma Liyun, and Li Ping “National Survey Report 
of PV Power Applications in China 2018,” IEA PVPS, 2019, p. 19, http://www.iea‐pvps.org/?id=93, 
retrieved December 19, 2019. 

26 Capacity utilization for 2018 is calculated based on capacity reported to the IEA to ensure 
comparability with production data, while *** capacity data are presented below for time series and 
comparison to global capacity purposes. Fang, Lv, Xu Honghua, Wang Sicheng, Li Hailing, Ma Liyun, and 
Li Ping “National Survey Report of PV Power Applications in China 2018,” IEA PVPS, 2019, p. 19, 
http://www.iea‐pvps.org/?id=93, retrieved December 19, 2019. 
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Figure F-7 

CSPV cells: CSPV cell production capacity in China and share of global capacity held by China, 
2010–19 

 

 
 
 
 
 
 

*               *               *               *               *               *               * 
 
 
 
 
 
 
 
Source: ***. 
 

Modules 

PV module production in China increased almost 700 percent during 2010–18, rising 

from 11 GW in 2010 to 83 GW in 2018 (figure F‐8). The share of global module production held 

by China increased from 14 percent in 2005 to 50 percent in 2010, then rose to 72 percent in 

2018.28 The capacity utilization rate for module production in China was 64 percent.29 

 
 

28 Data include thin film products. CPIA, “China Photovoltaic Industry Development Roadmap,” 2019, 
p. 3, http://www.chinapv.org.cn/road_map.html, retrieved November 4, 2019; China data prior to 2010 
and data for the rest of the world for all years is from IEA PVPS, Trends in Photovoltaic Applications, 
2006–19 editions, http://www.iea‐pvps.org/?id=256, retrieved December 19, 2019; Fang, Lv, Xu 
Honghua, Wang Sicheng, Li Hailing, Ma Liyun, and Li Ping “National Survey Report of PV Power 
Applications in China 2018,” IEA PVPS, 2019, p. 20, http://www.iea‐pvps.org/?id=93, retrieved 
December 19, 2019. 

29 Capacity utilization for 2018 is calculated based on capacity reported to the IEA to ensure 
comparability with production data, while *** capacity data are presented below for time series and 
comparison to global capacity purposes. Fang, Lv, Xu Honghua, Wang Sicheng, Li Hailing, Ma Liyun, and 
Li Ping “National Survey Report of PV Power Applications in China 2018,” IEA PVPS, 2019, p. 20, 
http://www.iea‐pvps.org/?id=93, retrieved December 19, 2019. 
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Figure F-9 

CSPV modules: CSPV module production capacity in China and share of global capacity held by 
China, 2010–19 

 

 
 
 
 
 
 

*               *               *               *               *               *               * 
 
 
 
 
 
 
 
 
Source: ***. 

 

Capital expenditures 

Reflecting the large increase in capacity shown above, China accounted for most of the 

approximately $9 billion in global CSPV capital expenditures (including ingots, wafers, cells, and 

modules) in 2018, and China’s share increased during 2015–18 (figure F‐10). Examining cells 

specifically, China’s share of global capital expenditures increased from less than 60 percent in 

2015 to more than 80 percent in 2018 (figure F‐11).31  

  

 
 

31 Colville, Finlay, “Solar PV Capex Trending at US$9 billion Annually as New GW Fabs in China Slash 
Investments Required,” PV Tech, December 10, 2019, https://www.pv‐tech.org/editors‐blog/solar‐pv‐
capex‐trending‐at‐us9‐billion‐annually‐as‐new‐gw‐fabs‐in‐china‐sla, retrieved December 18, 2019. 
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Figure F-10 

CSPV products: Global capital expenditures for ingots, wafers, CSPV cells, and CSPV modules, 
2015-19 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: 2019 data are projections. Given declining costs for building plants, decreases in spending do not 
necessarily translate to lower capacity additions in GW terms. 
 
Source: Colville, Finlay, “Solar PV Capex Trending at US$9 billion Annually as New GW Fabs in China 
Slash Investments Required,” PV Tech, December 10, 2019, https://www.pv-tech.org/editors-blog/solar-
pv-capex-trending-at-us9-billion-annually-as-new-gw-fabs-in-china-sla, retrieved December 18, 2019.  
 
Figure F-11 

CSPV cells: Share of global capital expenditures for CSPV cells 

 
Notes: 2019 data are projections.  
 
Source: Colville, Finlay, “Solar PV Capex Trending at US$9 billion Annually as New GW Fabs in China 
Slash Investments Required,” PV Tech, December 10, 2019, https://www.pv-tech.org/editors-blog/solar-
pv-capex-trending-at-us9-billion-annually-as-new-gw-fabs-in-china-sla, retrieved December 18, 2019.  
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Other grants 

CSPV manufacturers in China receive a range of other grants and funding from 

government sources. For example, Trina reported receiving “unrestricted cash government 

subsidies” during 2009‐15 of $25 million.77 Longi listed more than 130 projects under the 

category of “government subsidy” for which the company had a balance at the start of the year 

or received money in 2018.78  

Supply chain 

CSPV cell and module producers benefited not only from the policies through which 

they directly received support, but also through policies directed at the supply chain. For 

example, the European Commission identified subsidy rates of 3.2 percent to 16.7 percent for 

participating producers of solar glass in its countervailing duty investigation.79 Chinese 

producers of aluminum extrusions (which include module frames) benefit from a range of 

government policies to support the aluminum industry.80 The Chinese government has  

  

 
 

77 Trina, “Form 20‐F,” Annual filing to the Securities and Exchange Commission for the fiscal year 
ended December 31, 2011, p. F‐19. 
https://www.sec.gov/Archives/edgar/data/1382158/000110465912022420/a12‐6567_120f.htm, 
retrieved December 28, 2019; Trina, “Form 20‐F,” Annual filing to the Securities and Exchange 
Commission for the fiscal year ended December 31, 2012, April 2, 2013, p. F‐21, 
https://www.sec.gov/Archives/edgar/data/1382158/000110465913026502/a12‐29784_120f.htm, 
retrieved December 28, 2019; Trina, “Form 20‐F,” Annual filing to the Securities and Exchange 
Commission for the fiscal year ended December 31, 2015, April 19, 2016, p. F‐18, 
https://www.sec.gov/Archives/edgar/data/1382158/000110465916112305/a16‐1508_120f.htm, 
retrieved December 28, 2019. 

78 LONGi Green Energy Technology Co., Ltd., Annual Report 2018, April 30, 2019, pp. 249–262, 
https://en.longigroup.com/uploadfile/network/2019/07/20190702100700106.pdf, retrieved December 
24, 2019. 

79 European Commission, Commission Implementing Regulation (EU) No 471/2014 of 13 May 2014 
imposing definitive countervailing duties on imports of solar glass originating in the People’s Republic of 
China, Official Journal of the European Union, May 14, 2014, https://eur‐lex.europa.eu/legal‐
content/EN/TXT/?uri=CELEX%3A32014R0471, retrieved December 30, 2019. 

80 USITC, Aluminum: Competitive Conditions Affecting the U.S. Industry, Publication No. 4703, 
Investigation No. 332‐557, June 2017, pp. 253–267, 
https://www.usitc.gov/publications/332/pub4703.pdf, retrieved December 30, 2019. 
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supported energy intensive polysilicon production81 through reduced electricity rates, and 

other policies. For example, LDK “received regularly significant electricity fee subsidies from the 

Financial Bureau of Xin Yu Economic Zone” for its polysilicon production operations.82 Daqo 

received reduced electricity rates from the government in Xinjiang as part of the approval for 

the expansion of its polysilicon manufacturing plant.83 In 2018, Daqo also received “unrestricted 

cash government subsidies” totaling $13.1 million.84 

CSPV demand policies 

Early off‐grid policies 

Initial solar policies in China focused on increasing deployment in rural, off‐grid areas. 

***.85 In addition, *** 

  

 
 

81 For a discussion of antidumping and countervailing duties on imports of polysilicon from the EU, 
Korea, and the United States, see the supply chain section above. 

82 European Union, Council Implementing Regulation No 1239/2013 of 2 December 2013, Official 
Journal of the European Union, December 5, 2013, L 325/120, https://eur‐lex.europa.eu/legal‐
content/EN/TXT/PDF/?uri=CELEX:32013R1239&from=EN, received December 24, 2019. 

83 Bellini, Emiliano, “Daqo Gets Government Approval and Cheaper Power for Poly Production 
Expansion,” PV Magazine, May 25, 2018, https://www.pv‐magazine.com/2018/05/25/daqo‐gets‐
government‐approval‐and‐cheaper‐power‐for‐poly‐production‐expansion/, retrieved December 30, 
2019. 

84 Daqo, “Form 20‐F,” Annual report to the Securities and Exchange Commission for the fiscal year 
ended December 31, 2018, April 17, 2019, p. F‐14, 
https://www.sec.gov/Archives/edgar/data/1477641/000114420419020070/tv517398_20f.htm, 
retrieved December 30, 2019. 

85 ***. 
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Solar PV Trade and Manufacturing 
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The following is an in-depth examination of current solar photovoltaic (PV) 

manufacturing and trade trends produced under an ongoing partnership 

between BloombergNEF and the Energy Security & Climate Change Program 

at the Center for Strategic and International Studies in Washington. This report 

focuses exclusively on the PV industry and offers a deeper-dive look at current 

global competitive dynamics. Similar reports covering the wind and battery 

storage sectors have been published separately and are available for download 

at both CSIS.org and BNEF.com. 

1 The PV manufacturing value chain consists of five main components: polysilicon, ingots, 

wafers, cells and modules. 

2 The quality of Chinese products across all value chain segments is improving. The trade 

dispute between the U.S. and China that began in 2012 prompted Chinese companies to up 

their game and Chinese companies are now leading innovators in the space. 

3 The greatest level of market consolidation exists farthest up the PV production chain. The top 

10 polysilicon and wafer firms supplied 83% and 95% of the market in 2019, respectively. 

4 Technical hurdles are highest for plants that make polysilicon and wafers. These plants are 

also costly to build and take longest to construct. Cell and module factories can be built faster 

and can respond quicker to technological trends and policy developments like import tariffs. 

5 Major polysilicon makers in South Korea have recently ceased domestic production because 

they can no longer compete against new, more efficient factories in China. Since 2017, 91% 

of new polysilicon processing capacity (on a nameplate basis) has been built in China. In the 

U.S., the newest factory was built in 2016 by Wacker-Chemie in Tennessee. 

6 Since 2010, over 220GW of new wafer manufacturing capacity has been brought online. 

Almost all of this was built in China where there is over 227GW of commissioned nameplate 

capacity, compared with just 18GW in all other countries combined. 

7 The market for solar cells is much less consolidated. In 2019, the top 10 cell producers 

supplied 59% of the market. Leading cell makers are vertically-integrated companies that own 

wafer and/or module manufacturing as well. This allows them to exert better cost control and 

manage output certainty. 

8 Module assemblers rely heavily on supply of external components such as PV-quality glass 

and aluminum frames. A local module assembly industry in a country can benefit from these 

adjacent industries being located nearby. 

9 Given low technical and financial barriers, companies have historically proven relatively agile 

at responding to tariffs or other policy developments. After the U.S. imposed duties on 

Chinese-made solar cells, for instance, large integrated manufacturers built both cell and 

module assembly plants across Southeast Asia. The tariffs had limited success in boosting 

domestic manufacturing in the U.S. 
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IS. The U.S. surge in demand for PV equipment over the past decade has not been 

accompanied by a similar rise in domestic PV manufacturing across the value chain. Instead, 

the U.S. has relied on imports, first from China then from Southeast Asia. 

11. The U.S. has relied heavily on other countries to fulfil its demand for solar cells and modules. 

Countries of origin for imported cells and modules fluctuate with different U.S. government 

trade actions. 

12. Most U.S. solar installations today use modules manufactured at plants located in Vietnam, 

Malaysia and Thailand that are owned by Chinese firms. 

13. Whether a silicon-based module is assembled on U.S. soil or abroad, about half its total value 

is accounted for by non-silicon raw materials mainly produced in China. As a result, despite 

U.S.-imposed tariffs on Chinese-made PV cells and modules, China continues to accrue the 

largest share of value from modules installed in the U.S. — regardless of where the equipment 

gets assembled. 
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The manufacturing process at a glance 

Polysilicon is the key feedstock for the production of solar cells. Its raw material, silicon dioxide 

(SiO2), is high purity quartz sand and one of the most common minerals on Earth. The purification 

process that transforms raw silicon into hyper pure polysilicon, or "solar-grade" silicon that is 

suitable for PV, occurs in two stages. 

The first involves taking the sand and heating with a clean type of charcoal or coke. This results in 

98% pure silicon, also known as "metallurgical grade silicon". The next step is to heat the 

metallurgical grade silicon with acid to convert it to a gas called silane. The gas is then put into a 

hot reactor vessel, with some cooler 'seeds' of silicon crystal, and condenses to form pure rods of 

silicon, which are broken into chunks. 

After the polysilicon arrives at the ingot factory as a sack of chunks, it is shaped into either 

multicrystalline or monocrystalline ingots by melting it and allowing it to cool slowly into solids. To 

create higher-value monocrystalline (mono) ingots, the crystal must grow very slowly into a single 

perfect block. Multicrystalline is made much faster by allowing interlocking crystals to form 

multiple nodes. Ingots are then sliced into wafers and doped with either phosphorus (p-type) or 

boron (n-type), which change their electrical properties by making either free electrons or electron 

holes that respond when excited by light. 

Mono is a more efficient, yet costly product. However, as outlined later in this report, the costs for 

mono have fallen at a faster pace. Most ingot factories also contain wafer-manufacturing 

capabilities. This report has assumed wafer manufacturing data to include ingot capacity as well. 

The doped wafers are electrically connected and sealed into cells, then finally strung and finally 

assembled into the modules that go onto roofs or into open spaces. 

Market overview 

Generally speaking, the further up the PV production chain, the more consolidated the market is 

(Figure 2). The top ten polysilicon and wafer firms supplied 83% and 95% of the market in 2019, 

respectively. Polysilicon and wafers have higher technical hurdles and factories are more 

expensive and time-consuming to build. Cell and module factories can be built relatively quickly 

and can respond faster to market trends and policy moves such as the imposition of import tariffs. 

Figure 2: Share of market supplied by the top ten firms across the PV value chain 

Polysilicon 

Modules 

ic-Si cells 

ffl. Inverters 

—U—Wafers 

Bloomberg Flamm L P.2021 

No portion of this document may be nsproduced. &canned Into en electoNc aystem, dietrbuted, publicly 
dleplayed or used as the bash of derivative worko blthout the prim releen consent et Bloomberg Finance 
LP. For more Information on terms of use. plena recteur salas.bnafflibloomberg.nal Copyright and 
Disclaimer notice 010 page 27 applies throughout. 4 Page 74 of 571



Bloomberg NEF Solar PV Trade and Manufacturing 

February 2021 

Inner Mongolia supplied 65% of the market in 2020 at costs significantly below the annual 

marginal cost of $6.6/kg. 

Global polysilicon manufacturing capacity 

Chinese polysilicon firms added 74,000 tons of new nameplate capacity in 2011. Up to around 

2012 however, Chinese products did not satisfy quality requirements from many wafer makers 

and could not compete against U.S. and German equipment. The story changed after China 

retaliated against U.S. import tariffs on Chinese cells and modules in 2012, by levying duties on 

U.S. polysilicon. Chinese polysilicon makers used the trade dispute to scale up and gain the 

experience to produce higher quality polysilicon. 

Since 2017, 91% of new global polysilicon nameplate production capacity has been built in China 

(Figure 6). The current cost of building a new factory in China runs at about $15 million per 

thousand tons, or $39 million per gigawatt. Factory capeo has come down over time, but high 

technical hurdles remain. 

Tongwei, Daqo, Xinte, GCL and East Hope alone added over 80% of new capacity in China since 

2017 (261,000 tons). In the U.S., the newest factory was built back in 2016 by Wacker-Chemie in 

Tennessee with a capacity of 20,000 tons. OCI, headquartered in South Korea, has faced stiff 

competition from China for its domestic-made polysilicon. The firm built its newest plant in 

Malaysia in 2014 and has recently closed all of its South Korean manufacturing. 

Figure 6: Annual polysilicon factory additions per country of factory location and capacity in tons (right) 
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Annual polysilicon production 

Chinese polysilicon output 

Chinese ingot and wafer makers at one time relied on international polysilicon companies in 

Germany and the U.S. for high-quality polysilicon. However, this foreign dependence has shrunk 

over time and China imported only 20% of the polysilicon it used in PV production in 1H 2020. 

Meanwhile, German and South Korean polysilicon producers rely heavily on exporting to China. 

Seven of the world's top 10 polysilicon producers in 2019 were Chinese (Figure 7). After adding 

60,000 tons of new capacity in 2019 under a partnership with Longi Green Energy Technology, 

Tongwei became the largest Chinese polysilicon maker in 2019 with 64,464 tons. This 

represented a 234% increase in output compared with 2018 and can be attributed to having the 

lowest production costs. Tongwei's ambitions go even further; the firm is building two new 

factories totalling 75,000 tons along with Longi Green Energy Technology. 

International players — Germany, South Korea, the U.S. and Norway 

International players, especially Wacker-Chemie in Germany, still do a better job than Chinese 

companies at avoiding undesired contamination during both the breaking up of rods into smaller 

pieces and the packaging process. As the market moves toward mono wafers, polysilicon of 

higher purity is required. Chinese firms have raised their quality standards since 2017, but are still 

not at the same level of Wacker's product 

Wacker was the biggest producer of polysilicon in 2019 and increased its output by 20% to 

72,000 tons. As well as supplying the solar industry, the firm also sells to the electronics 

semiconductor industry. The company owns three factories, two in Germany and one in 

Tennessee. The U.S. plant, affected by Chinese import tariffs on U.S. polysilicon, made 12,000 

tons with a total capacity of 20,000 tons in 2019. 

Figure 7: Annual polysilicon production by country of company headquarters 
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South Korean firm OCI was the second-largest producer of polysilicon in 2019 thanks to a 

capacity expansion of its Malaysian plant. However, like other Korean manufacturers such as 

Hankook Silicon (bankrupt in 2018) and Hanwha Chemical, OCI had to shutter its 5Z000-ton 

factory in South Korea in early 2020. OCI and Hanwha's plant closures in 2020 will leave South 

Korea with no active polysilicon capacity due to high electricity prices and Chinese import tariffs 

on South Korean polysilicon. 

Hemlock Semiconductor's plant in Michigan produced 25,000 tons of polysilicon in 2019 vs. a 

total nameplate capacity of 35,000 tons. Cheap electricity in China, tariffs on U.S. polysilicon 

imports and improved quality across Chinese product have make it increasingly hard for Hemlock 

to find buyers in China, where almost all PV wafer makers are based. However, the U.S. firm still 

has some long-term supply contracts outstanding and owns ingot production in Taiwan. Product 

from that plant is shipped to some Chinese wafer makers. 

3.2. Wafers 

The share of monocrystalline wafers used in PV cells has surged since 2017 at the expense of 

multicrystalline. The market share for mono was expected to exceed multi in 2019, with almost 

60% of the total. From 2020 on, the overwhelming majority of silicon wafer production is expected 

to be monocrystalline (Figure 8). 

The surge in mono products can be explained by a combination of both supply and demand 

forces. On the supply side, new Chinese polysilicon factories built after 2017 have finally met the 

necessary product quality required for monocrystalline silicon wafers. On the demand side, cell 

manufacturers have switched to monocrystalline because it yields higher cell efficiencies. 

Figure 8: Market split between mono and multi silicon wafer products 
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High barriers to entry caused market consolidation 

Vertical integration, high factory capeo and technical hurdles have made the wafer market the 

most consolidated segment of the PV value chain. While some wafer makers also make cells, 
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most cell makers have limited or no wafer capacity, preferring to outsource this step of the value 

chain. 

Best-in-class cost structure 

Best-in-class cash costs for processing silicon into mono and multi wafers were 2.15 cents Watt in 

2019 (Figure 9). The corresponding cost for producing multi wafers was 1.73 cents per Watt. 

Polysilicon ingots are cut into bricks before being further sliced into wafers. Major costs are labor, 

electricity and crucibles. The lowest cost mono and multi producers typically enjoy lower crucible 

costs thanks to in-house crucible production. Monocrystalline silicon is more expensive to make 

due to the use of premium polysilicon, as well as higher processing and labor costs in the 

polysilicon-to-brick conversion. 

Figure 9: Best-in-class cash costs of making polysilicon into mono wafers by the end of 2019 
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Wafer manufacturing capacity 

Since 2010, over 220GW of new wafer manufacturing capacity has been brought online. Almost 

three quarters of this was built after 2016. With minor exceptions, all of these new factories are 

located in China. China has over 227GW/year of commissioned wafer nameplate capacity as of 

2020, compared with just 18GW/year across the rest of the world. 

Nearly all the PV industry's demand for polysilicon comes from China. For the country, having 

control over wafer manufacturing has been critical on its path to global dominance of the PV 

supply chain. Wafer factories require high upfront capital expenditure and bear many technical 

hurdles, which makes it difficult for new factories to be built outside of China. 

Wafers are an essential piece of the final cell and module composition. GWen the current state of 

global polysilicon oversupply, wafer makers enjoy strong market and purchasing power. 

International polysilicon makers have struggled since China managed to supply most of its 

domestic wafer needs with locally manufactured polysilicon (Figure 10). 
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At the same time, wafers are a large part of the cost breakdown for solar cells and modules. Many 

large cell and module companies such as Trina Solar, Jinko Solar or Canadian Solar own wafer 

factories as well. Meanshile, Longi Green Energy Technology is a wafer maker that has entered 

cell and module production. Cell and module producers compete fiercely to supply high-efficiency 

solar panels at competitive costs. Therefore, securing reliable supply of mono wafers is crucial for 

large incumbents. 

Figure 10: Annual wafer factory additions per country of factory location and yearly GW 
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Annual wafer production 

In 2019, the top ten wafer makers supplied 95% of the market, up from 62% in 2016 (Figure 11). 

With the exception of Canadian Solar, which is headquartered in Canada but has factories in 

China, all of the companies were based in China. A total 140GW worth of wafers were made in 

2019. The three biggest players alone (Longi, GCL and Zhonghuan) supplied 66% of the market. 

In 2018, almost the entire wafer market flipped to using diamond wire saws to cut the wafers. The 

change meant thinner wafers and less losses of valuable silicon ingot. It also gave 

monocrystalline cells a decisive advantage over multicrystalline. Mono wafer specialist Longi 

Green Energy Technology, which had expanded into cell and module production to prove the 

viability of mono, became the biggest wafer producer in 2019 and increased its output by 68% 

from 20GW in 2018 to 34GW in 2019. This growth followed the latest expansions of its Chinese 

factories in Ningxia, Shaanxi and Yunnan, which has brought Longi's total nameplate capacity to 

55GW in 2020. The integrated solar company has already announced plans for an additional 

40GW of capacity and is currently building another 12GW. 
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Figure 11: Top ten solar wafer manufacturers by annual production, 2019 
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Source.- Bloomberg NEF. Note: All 10 firms are headquartered in China, with the exception of 

Canadian Solar though the company has extensive manufacturing plants in China. 

3.3. Cells 

Compared with polysilicon and wafers, the solar cells segment of the value chain is far less 

consolidated. In 2019, the top ten cell producers supplied 59% of the market. Leading cell makers 

are often vertically integrated companies that own wafer and/or module manufacturing as well, but 

may buy outsourced wafers if the spot price is lower than their cost of production. 

Cell manufacturing is more versatile compared to wafers and polysilicon and has lower technical 

hurdles. A multicrystalline cell factory can be upgraded to monocrystalline passivated emitter rear 

contact (PERC) production, for example, while a multi wafer factory would need significant 

investment to make mono wafers. 

In addition, compared with wafers and polysilicon, it is easier to temporarily halt production lines 

across cell factories and quickly ramp them back up again. Over the last decade, there has been 

overcapacity global cell manufacturing, particularly as older capacity has been slow to retire. 

Different cell types, efficiencies and costs 

Mono PERC cells have become the market standard over the last two years at the expense of 

multi Al-BSF cells. Wide market adoption of different cell products is a factor of both efficiency 

and cost, where higher cell efficiencies command higher prices. 

Historically, multicrystalline dominated the market because its lower efficiency was offset by lower 

costs. However, the additional cost of making mono PERC cells has decreased over time, to the 

point where better efficiencies of mono cells outweigh their higher expenses. The introduction of 

diamond wire saws in 2018, and the move to PERC designs, brought the production cost of mono 

below the cost of multi for the top players. 

Bloomberg nonce L P.2021 

No portion of this document nary be nsproduced, ecanned into an electonic moisten% diatrbuted, publicly 
©played or used es the bash of derivative work. ©gloat the prim mitten consent of Bloomberg Finance 
LP. For more Irdommtion on terms of use. plume osntact sales.bnefflibloomberg.nal Copyright and 
Disclaimer notice on page 27 aprifes throughout. 13 Page 80 of 571



Bloomberg NEF 

Figure 13: Front Ag paste 

supply by company origin 

It 
2016 2017 2018 2019 

• International 
• Mainland China 

Smirce:BloombmgNEF 

Solar PV Trade and Manufacturing 

February 2021 

Cell cost breakdown 

Over half of the cost of making monocrystalline silicon wafers into cells comes from the purchase 

of materials such as silver (Ag) and aluminum (Al) pastes (Figure 12). Front silver paste alone is 

the single largest cost component and accounted for 33% of total cost. It is used to form the 

electrical contacts on the front side of the cell. 

Figure 12: Best-in-class cash costs of making silicon wafers into mono PERC cells as of 

year-end 2019 
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The largest silver paste suppliers have their factories in China. In addition to lower labor costs, 

there is an advantage of being located close to cell manufacturers. However, the majority of silver 

paste is still produced by non-Chinese companies. DuPont (U.S.), Heraeus (Germany), Samsung 

SDI (South Korea) and Gigasolar (Taiwan) supplied over 50% of the market in 2019 (Figure 13). 

Global crystalline silicon solar cell manufacturing 

Era of tariffs 

In 2011, there was about 49GW/year of cumulative solar cell manufacturing capacity worldwide, 

of which 71% was located in China. A year later, U.S. imposed antidumping (AD) and 

countervailing duty (CVD) tariffs on Chinese cells. Manufacturers then turned to Taiwanese cell 

makers to avoid the duties. However, the U.S. government responded in early 2015 by imposing 

tariffs on Taiwanese cells too. 

U.S. trade restrictions on China and Taiwan triggered a rapid expansion of cell production across 

Southeast Asian countries in 2015 and 2016. Hanwha made the most aggressive move and built 

a 1.6GW plant in Malaysia in 2015, followed by other early movers such as JA Solar and 

JinkoSolar. Since 2015, cell makers have added almost 24GW of nameplate capacity across 

Southeast Asia. 

Tariffs on China and Taiwan also benefited Hanwha's South Korean manufacturing, which grew 

from 600MVV in 2015 to 3.7GW just three years later. However, in 2018, the U.S. imposed its 

Section 201 and 301 tariffs on crystalline silicon cells from outside China, which included 

Southeast Asia and South Korea. The first 2.5GW batch of cell imports is however tariff-free. 
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Taiwanese cell makers also lost market share in the Indian market as a result of 2018 safeguard 

duties against PV cell and module imports, set in an attempt to boost local PV manufacturing in 

India. 

Figure 15: Annual cell production by country of headquarters (not factory location) 
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Large cell makers own other parts of the value chain as well 

Seven of 2019's top 10 cell manufacturers owned wafer manufacturing capacity as well. Vertical 

integration and industry partnerships across the PV supply chain are common among big players 

to have some control over production costs. 

Tongwei, which was the largest Chinese polysilicon maker in 2019, topped the list of cell makers 

in the same year with 13.4GW of output, 105% more than in the previous year. The firm just 

closed a supply contract with Longi's wafer factories for about 13.5GW, which gives it supply 

certainty. In exchange, Tongwei will supply a fixed amount of polysilicon to Longi's wafer plants. 

Other top producers such as JA Solar, Longi, Canadian Solar and Hanwha also achieved record 

cell outputs in 2019 as they expanded factories and moved new manufacturing to Southeast Asia. 

3.4. Modules 

Module makers are heavily reliant on the supply of external components such as PV glass and 

aluminum frames. Recent glass supply shortages have increased production costs for module 

makers and caused disruptions across module production lines. 

Despite U.S. tariffs on Chinese-made cells and modules, China continues to expand its global 

dominance. Big, Chinese integrated solar firms participate in multiple segments of the PV value 

chain, which allows them to have better cost control and supply certainty. In addition, most of the 

key components for panel assembly are now being produced in China. 
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Compared with more upstream manufacturing components, module assembly quality and costs 

are influenced by the supply of this equipment. As a result, securing reliable supply of high-quality 

product is essential for module manufacturers. Large players, such as Longi, secure stable 

supplies by signing volume contracts that span two to three years. These agreements offer some 

discount but are still exposed to spot price fluctuations of raw materials like glass and aluminum. 

Longi has closed contracts for 47GW worth of PV glass and 44GW of aluminum frames. The 

company plans to spend over $2.6 billion on these agreements between 2019 and 2025. Other 

module makers, such as Canadian Solar and Jinko Solar, have gone further and own subsidiaries 

that produce frames, junction boxes and EVA. In April 2020, Longi also announced the creation of 

a joint venture for the production of 10GW worth of frames. 

The price of external materials is determined by production costs and suppliers' gross margins. 

Both variables are exposed to spot prices of commodities and supply-demand market dynamics. 

In 2020, glass supply was pinched by a sharp rise in demand for bifacial modules, which use 25-

56% more glass than traditional monofacial modules. Bifacial demand has spiked since 2018 

when such modules accounted for just 3% of the installed market By 2019, that had grown to 

18% and was expected to reach 35% in 2020, and 60% in 2021. 

Glass manufacturers have not invested in factories to keep up with the changes in product 

required by module makers, who are switching to bifacial dual-glass modules that require thinner 

glass, and are making larger product. Glass prices have risen by 71% since July 2020 as glass 

manufacturers struggle to meet demand. (The Chinese govemment has also tried to control 

overcapacity in glass production through quotas, but this is really a minor contributor to the glass 

shortage). 

As a response to shortages, PV glass giants Xinyi Solar and Flat Glass are expected to add a 

total of 2.1 million tons of capacity in 2020 and an additional 1.4 million tons in 2021. These two 

Chinese producers alone will supply over 50% of the market in 2020. 

Figure 18: Best-in-class cash cost for cell-to-module for mono c-Si modules made by large 

firms as of year-end 2019 

Source: Bloomberg NEF. Note: Most costly components in "other materials"are ribbons and 

adhesives. Packaging cost is categorized into "others". 
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Global c-Si module manufacturing capacity 

Module factories have low technical hurdles 

Since 2017, almost 172GW/year of c-Si module manufacturing capacity has been built globally, 

134GW of it in China (Figure 19). Building a new module factory has low technical hurdles 

compared with wafer and polysilicon. 

Figure 19: Crystalline-silicon module factory additions per country of factory location and yearly GW 
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Large module makers have been regularly upgrading their production lines to adjust for new cell 

structures and other technological needs. Factories that lack the most modern equipment can 

become obsolete quickly in the current competitive market environment. 

Factory locations track policy developments 

Given low technical and financial barriers, it is also easier for module companies to open shop in 

other countries in response to tariffs or other policy developments. Once duties on Chinese solar 

cells were imposed by the U.S., large integrated manufacturers built both cell and module 

assembly plants across Southeast Asia. Since 2015, Longi has added over 7.4GW/year of 

module factories in Malaysia and Vietnam, followed by Hanwha (6.3GW/year) and Canadian 

Solar (2.7GW/year). 

India's local content rules for its national solar auctions require cells and modules to be produced 

domestically. This condition spurred local manufacturing in the country. Over 11GW/year of 

crystalline silicon module capacity has been added since 2009 in India, of which 6.8GW/year 

were built after 2016. Indian module makers have also benefitted from U.S. tariffs on Chinese 

product, as well as their own governments duties on imports from China and Malaysia in 2018. 

In the U.S., about 3.6GW/year of module assembly capacity has come online since 2017. 

Hanwha built a 1.7GW/year module assembly factory in Georgia in 2019, where it uses its own 

cells imported under the 2.5GW tariff-free cap. JinkoSolar and LG built 0.5GW and 0.4GW of 
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annual module capacity in 2019, respectively. The trio firms import their own cells for assembly in 

the U.S. under the 2.5GW tariff-free cap, from their facilities in Malaysia and South Korea, In 

2018, over 1.3GW/year of new module factories were announced in the U.S. by firms including 

Sunpreme, Solaria or Mission Solar. However, no significant construction milestones have been 

achieved to date. 

More module assembly capacity is expected online over the next couple of years, with the vast 

majority of it planned for China. 

Annual module production 

Compared with the 313GW/year of commissioned crystalline silicon module assembly capacity, 

around 137GW worth of modules (44%) were actually made in 2019. Many of the factories built 

several years ago have halted production or are waiting to be upgraded because their product is 

no longer competitive. Other have stopped production altogether. 

About 118GW of solar modules were installed in projects across the world in 2019. The majority 

of the remaining 19GW of modules produced were "safe-harbored" in the U.S. (purchased on 

paper) for tax credit purposes. 

China's global dominance in module production has not diminished over time (Figure 20). Besides 

ample supply of components along the PV value chain such as cells and wafers, China is also 

home to the largest manufacturers of key materials such as PV glass and aluminum frames. 

Overall, integrated Chinese solar manufacturers have been able to expand their production lines 

across the entire PV value chain due to the proliferation of other adjacent industries in China. For 

another country to keep up with Chinese PV output, a network of industries would need to be 

significantly expanded or built from scratch. Even still, it is unclear whether these new factories 

could be cost-competitive against China. 

In 2019, India- and Vietnam-based module makers benefited from U.S. import tariffs on China 

and were able to grow their U.S. sales. First Solar and SunPower, the largest U.S. manufacturers, 

also profited from the tariffs and sold 5.7GW and 2.55GW worth of modules in 2019, respectively. 

Figure 20: Annual module production by country of headquarters (not factory location) 
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U.S. PV cell and module trade trends 

Given its limited PV manufacturing capabilities, the U.S. has heavily relied on other countries to 

fulfil its demand for solar cells and modules. The countries of origin of U.S. imported cells and 

modules have varied over the years in the wake of various U.S. government trade actions. 

PV cell imports 

After imposing anti-dumping and countervailing duties against Chinese-made cells in 2012, U.S. 

module makers began to predominantly import cells from Taiwan (Figure 21). Cell imports 

plummeted in 4Q 2016 after tariffs were imposed on Taiwan in 2015. Module makers continued to 

import Taiwanese cells despite the tariffs through 4Q 2016, because tax credits for solar projects 

in the U.S. were expected to step down after 2016. To circumvent the tariffs, Chinese and 

Taiwanese cell makers started building factories across Southeast Asia around 2015, which 

started exporting to the U.S. in 2017. 

Starting in 30 2018, South Korea became the single biggest exporter of solar cells to the U.S. 

Hanwha's 1.7GW/year and LG's 0.5GW/year module factories in the U.S. were two of the main 

destinations. Despite the set of new tariffs that were lifted in 2018, U.S. module factories have 

continued to import South Korean and Southeast Asian cells under the 2.5GW tariff-free cap. A 

total of 1.7GW was imported in 2020 through September. 

Figure 21: U.S. PV quarterly cell imports by country and value ($ million) 
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PV module imports 

Most U.S. solar installations today use imported modules from Vietnam, Malaysia and Thailand. 

Most module-assembly plants that ship from Southeast Asia to the U.S. are Chinese-owned. The 

U.S. imported about 20GW of modules between January-September 2020. 

Module assembly in Southeast Asian countries and South Korea remains still considerably 

cheaper than in the U.S. Despite the 2012 AD and CVD duties imposed on Chinese cells, plenty 

of solar modules continued to arrive from China until 2016. As outlined earlier, Chinese module 
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makers found a loophole under which they imported Taiwanese-made cells to China and 

assembled them into modules to sell the final product tariff-free into the U.S. 

Figure 22: U.S. PV quarterly module imports by country and value ($ billion) 
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Value break-out of projects built in the U.S. 

The U.S. imported 21GW of PV modules and cells in 2019. That far exceeded the 11.5GW of 

projects actually built that year as installers sought to "safe harbor" (stockpile) equipment ahead 

of a looming step-down in the value of the U.S. Investment Tax Credit (ITC) subsidy. The U.S. 

imported a further 20GW of PV modules through the first three quarters of 2020, well above the 

16GW of solar BloombergNEF that ultimately got built. This continuing stockpiling of PV 

equipment suggests that most, if not nearly all, projects commissioned in the U.S. in 2020 and 

2021 will be outfitted with equipment assembled abroad. 

In the wake of tariffs the U.S. imposed on equipment made in China, the majority of goods the 

U.S. imports arrive from Southeast Asia post-assembly. However, 70% of the actual value of that 

equipment accrues to China where key, pre-assembly steps in the making of the equipment take 

place, including production of solar-grade silicon, ingots, wafers and cells. For this reason, 

Southeast Asian nations account for just 27% of the value of a typical PV module exported to the 

U.S., despite those nations being most likely to be the last port of call before final, assembled 

equipment arrives in the U.S. (Figure 24). One other important fact: most of the plants assembling 

modules in Southeast Asia are actually owned by Chinese firms. 

For the minority of modules installed in U.S. projects after having been assembled on U.S. soil, 

26% of the value is accrued locally, mainly in the form of the labor and electricity used to put 

together the PV panels (Figure 23). Even for this equipment, however, the majority of the value 

creation (60%) still accrues to China. China-based firms produce 80% of the world's refined 

polysilicon, as well as virtually all wafers and non-silicon materials that go into the final cells that 

U.S. module-makers import. In the rare cases where cells are also manufactured in the U.S., the 

share of value creation only marginally increases, to 29% and does so at the expense of countries 

other than China. 
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BloombergNEF assumes just 2.5GW of the approximately 16GW installed in the U.S. in 2020 was 

assembled on U.S. soil. Module makers in the U.S. mainly imported cells from South Korea and 

Southeast Asia up to 2.5GW but no higher because that is the quota the U.S. government has set 

for tariff-free imports from those nations. Were the current U.S. tariffs on imported PV cells to be 

lifted, most modules installed in the U.S. would come directly from China or Southeast Asia, given 

the significantly lower all-in production costs those nations offer. 

Figure 23: Value break-out of a typical crystalline Figure 24: Value break-out of a typical crystalline 

silicon PV module assembled on U.S. soil (based on cash silicon PV module imported from Southeast Asia (based on 

costs) cash costs) 

•China 

• U.S. 

•SE Asia 

▪ Germany 

•South Korea 

•Others 

Source: Bloomberg NEF Note: Value creation distributed by country for modules assembled in the U.S. based on cash costs. Cash 

costs exclude tariffs, depreciation and transport fees, as well as profit margins. Cash costs components include: polysilicon, silicon-

to-wafer production, non-silicon raw materials, wafer-to-cell production, non-cell raw materials and cell-to-module assembly. 

Whether a silicon-based module is assembled on U.S. soil or abroad, about half its total value is 

accounted for by non-silicon raw materials such as silver paste, glass and back sheets. The vast 

majority of suppliers of these materials are concentrated in China. As a result, despite U.S.-

imposed tariffs on Chinese-made PV cells and modules, China continues to accrue the largest 

share of value from modules installed in the U.S. — regardless of where the equipment gets 

assembled. 
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U.S. Imports of Solar Cells and Modules

Value in USD 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2020 YTD 2021 YTD

China $1,206,523,519 $2,839,189,943 $1,717,275,514 $1,171,671,947 $1,634,023,148 $1,733,411,447 $1,531,623,484 $555,986,638 $24,226,640 $101,328,641 $392,701,212 $281,159,627 $7,364,374
Malaysia $148,104,636 $576,448,485 $1,512,044,764 $1,251,732,146 $896,650,224 $1,315,646,602 $2,530,530,775 $1,617,247,949 $871,258,814 $1,747,571,029 $2,301,534,368 $920,337,268 $958,773,408
Vietnam $666,295 $1,289,311 $939,641 $157,663 $7,407,974 $176,289,341 $529,802,567 $799,546,882 $430,446,324 $1,112,823,566 $1,644,893,917 $592,905,296 $681,078,299
Thailand $2,706 $336,806 $12,447 $374,043 $750,568 $40,858,231 $531,950,499 $444,186,822 $198,237,338 $581,498,157 $1,464,662,606 $630,965,033 $532,622,709
Total Imports $2,691,842,297 $5,051,086,913 $5,213,699,297 $3,721,106,255 $4,286,778,297 $6,083,041,778 $8,487,012,753 $5,336,523,598 $2,971,618,569 $5,064,313,077 $7,575,398,069 $3,256,288,125 $2,752,966,064

Chinese % of total imports 44.8% 56.2% 32.9% 31.5% 38.1% 28.5% 18.0% 10.4% 0.8% 2.0% 5.2% 8.6% 0.3%
Malaysian % of total imports 5.5% 11.4% 29.0% 33.6% 20.9% 21.6% 29.8% 30.3% 29.3% 34.5% 30.4% 28.3% 34.8%
Vietnamese % of total imports 0.0% 0.0% 0.0% 0.0% 0.2% 2.9% 6.2% 15.0% 14.5% 22.0% 21.7% 18.2% 24.7%
Thai % of total imports 0.00% 0.01% 0.0% 0.0% 0.0% 0.7% 6.3% 8.3% 6.7% 11.5% 19.3% 19.4% 19.3%

Source: USITC (DataWeb), HTSUS subheadings 8541.40.6020 and 8541.40.6030 through June 30, 2018 and 8541.40.6015 and 8541.40.6025 as of July 1, 2018 per USITC pub. 5021 at I‐15, I‐16. 

Chinese Import Share Decrease 2011‐2020 ‐86.17%
Malaysia Import Share Increase 2011‐2020 299.26%
Vietnam Import Share Increase 2011‐2020 127479.30%
Thailand Import Share Increase 2011‐2020 434768.32%

Calendar Year YTD (Jan. ‐ May.)
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Imports For Consumption | Monthly data for 2010
Data Row Count 42

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Argentina number 0 200 410 250 200 0 350 0 243 820 0 447
First Unit of Quantity Australia number 50 187 14 248 48 2,573 22 11 500 3 0 0
First Unit of Quantity Austria number 0 0 0 24 0 0 0 0 0 0 0 4,419
First Unit of Quantity Belgium number 32 0 0 7,213 0 7 63 0 0 33,620 0 177
First Unit of Quantity Brazil number 0 0 0 0 0 0 0 500 0 0 0 0
First Unit of Quantity Canada number 2,738 3,913 14,645 11,916 2,504 1,326 142 291 104 1,497 836 10,056
First Unit of Quantity China number 866,958 1,106,474 721,191 524,109 1,296,376 1,016,663 4,109,179 725,677 1,284,490 1,631,210 1,836,306 2,252,969
First Unit of Quantity Croatia number 0 0 0 0 0 5,000 166 0 0 0 0 0
First Unit of Quantity Czech Republic number 153,000 145,000 201,550 0 0 0 0 0 0 0 856 778
First Unit of Quantity Denmark number 0 0 0 44 0 0 0 0 0 89 25 44
First Unit of Quantity France number 36 5 0 0 0 0 0 17,676 0 0 4 0
First Unit of Quantity Gabon number 0 0 0 0 0 0 0 0 0 0 0 2,500
First Unit of Quantity Germany number 1,089,177 1,008,022 653,258 1,235,957 995,217 1,297,286 906,000 718,782 1,068,429 1,920,157 1,068,408 1,845,839
First Unit of Quantity Hong Kong number 1,704 500 1,677 401 2,803 1,040 55,279 1,394 0 10 7,786 400
First Unit of Quantity Hungary number 0 0 0 0 0 9,300 0 0 0 0 0 0
First Unit of Quantity India number 3,272 293 681 746 853 3,283 4,251 8,656 22,237 19,987 29,655 28,656
First Unit of Quantity Indonesia number 0 0 0 0 0 0 0 0 0 0 1 0
First Unit of Quantity Ireland number 0 0 0 0 0 0 4 0 0 0 0 0
First Unit of Quantity Israel number 13 0 0 0 25 540 0 33 0 0 0 0
First Unit of Quantity Italy number 720 0 71 506 0 7 2,776 0 26 1,098 5,370 8,668
First Unit of Quantity Japan number 62,102 59,422 487,343 334,750 519,242 600,419 452,671 159,825 249,066 189,252 571,249 1,004,578
First Unit of Quantity Luxembourg number 0 0 0 0 0 0 0 0 0 0 0 2
First Unit of Quantity Malaysia number 33,600 2,363,270 3,209,406 2,124,935 31,023 35,104 27,248 11,262,684 2,365,280 47,095 287,533 140,292
First Unit of Quantity Mexico number 103,995 72,773 78,043 81,627 62,461 149,008 176,108 90,459 139,065 121,685 161,624 179,534
First Unit of Quantity Netherlands number 0 4,545 0 20 0 0 0 0 0 0 1,004 1,915
First Unit of Quantity New Zealand number 200 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Norway number 8,700 13,000 18,500 23,100 0 0 0 0 0 0 0 0
First Unit of Quantity Philippines number 7,406 6,041 179 3,964 87,980 7,460 25,566 11,724 7,409 17,197 5,185 4,816
First Unit of Quantity Poland number 0 15 29 0 69 6 0 0 19 0 0 0
First Unit of Quantity Portugal number 1 0 0 0 0 18 0 0 14,000 0 0 0
First Unit of Quantity Russia number 0 2,200 1,950 0 0 0 0 0 0 0 0 2,000
First Unit of Quantity Singapore number 142 56 0 2,247 14,880 6,964 13,613 28,045 26,320 38,640 18,920 38,153
First Unit of Quantity South Africa number 0 0 0 0 0 0 0 0 0 0 2,222 0
First Unit of Quantity South Korea number 0 31,066 61,654 35,943 78,029 118,657 113,522 118,915 71,134 123,919 158,817 27,145
First Unit of Quantity Spain number 260 1,826 0 3,333 2,177 13,214 72 59,492 39,851 11,350 11,339 201
First Unit of Quantity Sweden number 1,920 15,600 0 8,580 4,680 7,800 3,900 0 1 0 22,010 0
First Unit of Quantity Switzerland number 57 0 1,010 47 35,652 0 100,000 81,420 39 1 0 10
First Unit of Quantity Taiwan number 731,479 1,830,952 1,639,803 1,282,661 2,938,422 1,375,714 1,954,915 3,834,910 2,503,231 2,359,377 1,333,209 2,166,166
First Unit of Quantity Thailand number 0 0 0 0 0 50 0 0 0 0 0 0
First Unit of Quantity Turkey number 0 0 157 0 156 0 0 542 312 0 0 156
First Unit of Quantity United Kingdom number 662 4 29,927 1,232 10,308 2,102 2,002 5,223 66,423 1,476 39,580 2,005
First Unit of Quantity Vietnam number 0 0 0 0 0 0 0 2,438 0 0 988 0
Total: 3,068,224 6,665,364 7,121,498 5,683,853 6,083,105 4,653,541 7,947,849 17,128,697 7,858,179 6,518,483 5,562,927 7,721,926
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Imports For Consumption | Monthly data for 2011
Data Row Count 38

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Argentina number 0 440 100 0 0 290 0 0 0 200 0 0
First Unit of Quantity Australia number 73 240 80 0 18 252 142 30 100 10 86 9,982
First Unit of Quantity Austria number 0 0 0 0 35 0 0 0 6,920 0 1 0
First Unit of Quantity Belgium number 0 0 1 0 0 0 3,010 0 0 0 180 31,725
First Unit of Quantity Brazil number 0 0 5,158 0 0 0 0 153,600 0 0 0 0
First Unit of Quantity Canada number 1,015 5,801 972 1,362 1,365 779 15,786 4,754 5,470 16,398 245 28,336
First Unit of Quantity China number 3,010,475 1,654,556 3,938,754 2,719,413 3,088,745 9,437,628 13,543,321 7,199,507 6,506,662 6,561,864 9,883,708 3,094,684
First Unit of Quantity Croatia number 0 0 0 0 0 601 0 0 370 0 0 0
First Unit of Quantity Czech Republic number 597 555 0 0 1,054 0 0 20 0 0 8 0
First Unit of Quantity Denmark number 82 0 16 0 0 0 0 0 0 0 0 18
First Unit of Quantity France number 0 20 0 2,691 64 0 2,000 4 5 4 13 0
First Unit of Quantity Germany number 1,582,320 1,666,507 2,646,079 4,255,295 3,899,109 829,756 1,819,515 675,248 967,251 388,883 119,692 98,750
First Unit of Quantity Hong Kong number 0 0 1,500 1,232 3,300 510 660 10,279 0 2,004 6,441 3,676
First Unit of Quantity Hungary number 0 0 38 0 0 0 0 0 0 0 0 0
First Unit of Quantity India number 25,864 36,719 38,070 111,188 25,355 10,251 12,795 2,359 70 31,689 58,256 46
First Unit of Quantity Israel number 0 0 1 1 4 7 0 240 6 0 700 3
First Unit of Quantity Italy number 0 5,011 90 0 0 76 1,225 0 20,950 4 334 0
First Unit of Quantity Japan number 857,242 930,626 286,947 1,095,882 1,946,223 1,534,057 1,229,808 1,430,350 879,740 1,105,988 578,388 267,948
First Unit of Quantity Malaysia number 144,096 200,758 8,461 133,418 101,702 482,088 473,240 875,577 556,340 5,050,669 5,695,506 914,613
First Unit of Quantity Mexico number 164,009 134,646 104,098 76,606 111,747 121,219 68,831 112,142 108,313 84,676 141,181 161,515
First Unit of Quantity Netherlands number 1 125 7 0 50,503 0 1,165 0 901 2,392 1,883 0
First Unit of Quantity New Zealand number 0 0 0 0 0 0 0 0 0 0 0 1,158
First Unit of Quantity Norway number 0 0 0 0 0 0 0 11 40 0 0 0
First Unit of Quantity Philippines number 184,442 475,510 1,065,697 1,124,201 1,601,652 1,225,445 1,107,931 1,818,438 1,804,671 2,176,434 2,118,531 1,768,624
First Unit of Quantity Poland number 3 58 17 49 9 0 40 0 24 40 0 0
First Unit of Quantity Portugal number 0 0 0 0 0 0 0 0 1,056 0 356 0
First Unit of Quantity Russia number 0 1,500 0 5 18 0 0 0 0 0 0 0
First Unit of Quantity Singapore number 22,960 21,160 0 41,916 19,624 11,190 4,480 33,360 11,200 24,080 1,015,074 23,520
First Unit of Quantity Slovakia number 1 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity South Korea number 175,954 258,974 92,955 295,037 11,841 225,629 68,233 450,117 22,948 26,741 143,185 72,434
First Unit of Quantity Spain number 125,067 3 4,182 290 166 490 31 75 3,272 3,093 0 0
First Unit of Quantity Sweden number 50 0 15 0 2,001 0 0 0 0 1 0 0
First Unit of Quantity Switzerland number 9 0 0 0 0 16 0 0 39 4,302 0 0
First Unit of Quantity Taiwan number 1,698,348 1,603,162 1,534,133 837,579 1,255,099 1,633,032 1,749,361 931,103 680,266 323,147 533,254 2,687,389
First Unit of Quantity Thailand number 0 84,660 0 0 768,480 0 0 0 0 0 0 33
First Unit of Quantity Turkey number 50 0 0 0 0 0 100 0 0 0 0 176
First Unit of Quantity United Kingdom number 1,720 12 8,302 5,899 2,334 8,891 3,554 2,421 1,536 2,924 3,172 1,325
First Unit of Quantity Vietnam number 988 988 494 650 494 0 468 468 0 0 972 459
Total: 7,995,366 7,082,031 9,736,167 10,702,714 12,890,942 15,522,207 20,105,696 13,700,103 11,578,150 15,805,543 20,301,166 9,166,414
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Imports For Consumption | Monthly data for 2012
Data Row Count 40

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Argentina number 80 0 0 368 0 100 100 0 0 0 0 0
First Unit of Quantity Australia number 3,871 0 0 175 47 40 60 0 149 40 116 204
First Unit of Quantity Austria number 0 0 0 55 0 159 150 57 52 0 20,913 72
First Unit of Quantity Belgium number 15 2,845 5,634 2,750 2 0 1,501 2,406 0 0 0 0
First Unit of Quantity Canada number 63,743 17,057 89,161 39,917 1,158 42 4,315 40,728 3,926 164,768 254 581
First Unit of Quantity China number 6,190,281 2,052,059 3,661,624 755,617 1,578,632 1,505,343 533,524 394,133 730,818 956,497 462,122 225,543
First Unit of Quantity Czech Republic number 252 14,165 4,224 22,115 3,391 0 0 663 0 0 0 963
First Unit of Quantity Finland number 0 0 0 0 0 0 0 0 0 1 0 0
First Unit of Quantity France number 2 0 111 0 0 0 3,788 0 0 0 0 0
First Unit of Quantity Germany number 156,038 1,350,632 56,368 67,460 14,634 53,899 36,623 327,087 144,460 159,746 404,397 204,003
First Unit of Quantity Hong Kong number 8,051 20 3,260 774 1,672 4,170 1,649 2,240 600 1,072 745 2,000
First Unit of Quantity Hungary number 0 0 0 0 0 0 0 20,000 0 0 0 0
First Unit of Quantity India number 2,086 16,995 32 42 63 0 6,111 6,452 9,221 824 553 7,414
First Unit of Quantity Israel number 10 16 0 3 3 12 34 26 1 0 0 0
First Unit of Quantity Italy number 0 12 6 178 24 12 150 45 12 22 40 0
First Unit of Quantity Jamaica number 0 0 0 0 0 0 0 0 0 2 0 0
First Unit of Quantity Japan number 1,027,141 2,059,518 1,053,378 1,262,881 298,395 388,094 437,573 454,680 378,939 909,061 700,798 928,133
First Unit of Quantity Lithuania number 0 0 0 0 0 0 0 16,464 6,272 6,272 12,544 12,544
First Unit of Quantity Macau number 0 150 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Malaysia number 1,010,823 1,300,705 1,476,798 849,894 1,306,125 1,288,147 3,088,020 3,053,080 2,042,899 2,625,740 3,200,524 2,779,976
First Unit of Quantity Mexico number 119,906 172,558 106,706 46,270 146,727 113,160 160,051 160,770 127,269 83,736 85,427 36,676
First Unit of Quantity Netherlands number 65 0 0 0 643 401 1 1 0 6 0 2
First Unit of Quantity New Zealand number 0 139 200 0 1,776 500 500 0 0 0 0 0
First Unit of Quantity Norway number 0 0 0 0 0 0 0 0 0 0 6 0
First Unit of Quantity Philippines number 1,561,201 2,003,146 1,464,669 1,586,212 2,022,239 1,470,408 2,126,087 81,780 56,660 356,072 32,122 55,680
First Unit of Quantity Poland number 0 38 27 0 30 0 0 0 0 0 0 0
First Unit of Quantity Portugal number 5 0 0 0 228 0 0 0 0 0 0 0
First Unit of Quantity Saudi Arabia number 0 0 0 0 0 2 0 0 0 0 0 0
First Unit of Quantity Singapore number 26,880 20,160 36,100 19,600 31,927 21,840 43,120 30,800 29,680 52,640 21,280 872,231
First Unit of Quantity Slovakia number 0 0 0 0 0 0 58 0 0 0 0 0
First Unit of Quantity South Korea number 455,616 766,713 552,572 317,574 216,129 308,613 325,802 138,243 115,086 155,135 150,746 199,610
First Unit of Quantity Spain number 10,058 23,266 20,153 38,297 8,803 3,111 450 960 960 31,366 13 979,928
First Unit of Quantity Sweden number 0 3,512 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Switzerland number 6,000 0 0 0 2 0 0 0 1 4 0 0
First Unit of Quantity Taiwan number 1,940,728 5,550,809 2,874,698 4,538,443 3,694,694 2,629,866 3,236,389 3,026,364 2,237,586 1,925,602 1,834,258 682,510
First Unit of Quantity Thailand number 0 0 12,200 0 0 0 0 0 5 0 0 0
First Unit of Quantity Turkey number 0 0 0 14 0 0 0 0 0 0 190 0
First Unit of Quantity United Arab Em number 6,000 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity United Kingdom number 2,105 6,362 2,176 2,094 2,117 2,496 1,506 1,345 1,124 1,347 0 576
First Unit of Quantity Vietnam number 1,296 0 1,728 864 0 432 0 864 2,984 5,354 0 0
Total: 12,592,253 15,360,877 11,421,825 9,551,597 9,329,461 7,790,847 10,007,562 7,759,188 5,888,704 7,435,307 6,927,048 6,988,646

Page 93 of 571



Imports For Consumption | Monthly data for 2013
Data Row Count 37

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Argentina number 0 0 0 100 250 0 0 0 0 0 0 0
First Unit of Quantity Australia number 162 0 0 99 0 127 159 0 54 640 88 127
First Unit of Quantity Austria number 527 80 55 0 20 0 0 100 0 0 0 0
First Unit of Quantity Belgium number 0 0 0 0 3 0 254 0 0 0 0 107
First Unit of Quantity Canada number 34,500 684 7,165 435 167 168 18,639 614 12,852 23,876 8,818 596
First Unit of Quantity Chile number 0 0 0 0 0 0 0 0 0 50 0 0
First Unit of Quantity China number 333,033 353,647 362,701 483,344 2,678,170 721,550 1,155,081 947,163 922,346 733,547 822,813 1,057,937
First Unit of Quantity Costa Rica number 0 0 0 0 0 0 0 0 0 30,938 0 0
First Unit of Quantity Czech Republic number 0 0 2,990 6,110 2,184 2,912 0 0 0 0 0 0
First Unit of Quantity Denmark number 0 0 0 0 2,400 1,920 240 480 25 0 0 0
First Unit of Quantity Finland number 0 0 20 0 0 2 0 0 0 0 0 0
First Unit of Quantity France number 0 0 0 1 0 0 39,377 0 88 0 117 28
First Unit of Quantity Germany number 145,179 36,797 482,506 28,138 16,786 299,179 869,183 584,317 840,956 282,085 1,984 921,072
First Unit of Quantity Greece number 0 0 0 0 0 0 0 0 208 0 0 0
First Unit of Quantity Hong Kong number 600 11,200 0 1,810 12 1,654 6,482 0 25,000 1,170 17,360 21,408
First Unit of Quantity India number 413 560 16 0 858 1,275 699 333 1,180 20 577 0
First Unit of Quantity Israel number 0 10 0 0 0 0 0 0 118 1 13 0
First Unit of Quantity Italy number 33 0 8 24 462 31 3,066 26 65 41 123 4
First Unit of Quantity Japan number 306,638 121,701 331,918 58,794 63,677 230,652 29,655 24,334 14,758 27,679 23,852 31,829
First Unit of Quantity Jordan number 0 0 0 0 50 0 0 0 0 0 0 0
First Unit of Quantity Lithuania number 18,816 12,544 0 6,272 12,544 12,544 12,544 12,544 0 12,544 6,272 9,408
First Unit of Quantity Malaysia number 5,731,456 3,651,388 5,138,186 16,969,056 3,914,486 2,409,746 3,306,848 3,341,884 3,993,632 3,857,587 2,522,292 3,456,206
First Unit of Quantity Mexico number 68,361 72,053 86,282 88,354 91,401 115,810 120,584 102,431 110,041 116,759 119,702 98,682
First Unit of Quantity Netherlands number 0 50 0 0 16 0 0 0 0 0 0 0
First Unit of Quantity Norway number 0 0 0 0 0 0 9,222 0 0 0 0 0
First Unit of Quantity Philippines number 16,450 30,918 83,395 310,180 21,612 710,776 45,551 32,452 51,478 48,727 18,890 36,860
First Unit of Quantity Poland number 0 0 38 0 0 12 0 0 0 0 0 0
First Unit of Quantity Singapore number 1,120 13,440 78,860 41,852 8,980 16,240 43,480 26,546 39,775 11,440 21,020 11,760
First Unit of Quantity South Korea number 272,995 467,767 143,381 320,369 14,581 9,629 12,222 13,837 20,668 11,296 31,072 111,709
First Unit of Quantity Spain number 94,994 319,713 188,798 14,209 0 1,295 0 0 0 44 0 28
First Unit of Quantity Sweden number 0 0 0 448 0 0 0 0 0 0 0 0
First Unit of Quantity Switzerland number 0 0 0 0 0 1 0 0 1 0 0 0
First Unit of Quantity Taiwan number 1,245,456 703,615 732,894 951,539 496,976 707,579 576,253 659,469 764,689 1,100,128 719,557 735,649
First Unit of Quantity Thailand number 0 0 2 0 0 0 600 9,384 4,992 4,992 4,992 4,992
First Unit of Quantity Turkey number 0 3 0 60 0 0 0 168 0 0 0 0
First Unit of Quantity United Kingdom number 13 857 21 5,332 10,688 4,979 5,072 1,226 1,990 23,960 41 0
First Unit of Quantity Vietnam number 0 0 0 0 0 0 7,051 0 0 0 0 0
Total: 8,270,746 5,797,027 7,639,236 19,286,526 7,336,323 5,248,081 6,262,262 5,757,308 6,804,916 6,287,524 4,319,583 6,498,402
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Imports For Consumption | Monthly data for 2014
Data Row Count 37

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Australia number 330 126 69 166 170 1 182 131 24 224 153 0
First Unit of Quantity Belgium number 0 0 0 0 79 0 10 0 0 0 0 0
First Unit of Quantity Cambodia number 0 0 0 0 0 0 0 308 1,736 200 3,731 0
First Unit of Quantity Canada number 6,707 4,499 46 224 15,342 165,166 29,890 3,311 3,973 7,659 10,013 40,699
First Unit of Quantity China number 541,533 659,970 967,645 822,822 1,358,386 1,127,380 4,430,252 595,341 1,084,473 454,122 937,756 787,788
First Unit of Quantity Czech Republic number 0 0 0 0 0 1,456 728 0 0 0 0 26
First Unit of Quantity Denmark number 0 960 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity France number 0 0 0 7 0 0 6 4 0 53 0 414
First Unit of Quantity Germany number 1,631,660 2,124,587 555,527 428,678 592,160 482,131 1,116,743 1,149,609 792,022 1,037,651 1,555,170 1,125,059
First Unit of Quantity Hong Kong number 4,708 6,374 5 335 1,200 465 0 2,690 1,000 250 2,700 0
First Unit of Quantity India number 80 1,014 1,400 1,150 831 1,210 38,846 21,282 53,751 49,051 42,324 8,674
First Unit of Quantity Ireland number 0 0 0 0 0 0 0 0 0 0 0 5
First Unit of Quantity Israel number 0 0 0 0 0 0 0 29 52 177 16 0
First Unit of Quantity Italy number 54 53 0 322 1,000 38 904 0 0 5,138 169 1,046
First Unit of Quantity Japan number 35,901 62,243 53,384 34,330 14,440 276,079 296,720 1,122,745 1,052,344 814,012 825,100 354,231
First Unit of Quantity Lithuania number 0 0 6,272 6,272 6,272 12,544 6,272 6,272 12,544 6,272 0 0
First Unit of Quantity Malaysia number 3,838,402 2,576,721 3,539,151 3,490,395 2,220,072 3,489,323 2,812,020 3,574,218 2,533,105 2,754,371 2,973,824 2,835,435
First Unit of Quantity Mexico number 96,611 113,360 106,589 103,866 63,926 89,211 144,118 138,419 182,609 207,882 211,224 215,566
First Unit of Quantity New Zealand number 0 0 0 0 0 0 0 84 0 0 0 0
First Unit of Quantity Norway number 0 0 0 0 0 0 0 0 0 0 17,718 0
First Unit of Quantity Philippines number 339,836 35,352 88,989 20,557 493,753 6,253 8,243 80 359,819 1,634 77,863 531,458
First Unit of Quantity Poland number 0 0 0 0 0 0 0 0 3,687 0 0 24
First Unit of Quantity Portugal number 0 0 0 0 0 0 0 0 0 0 1,400 0
First Unit of Quantity Qatar number 0 0 0 6 0 0 0 0 0 0 0 0
First Unit of Quantity Romania number 170 0 0 0 0 0 0 0 0 0 0 151
First Unit of Quantity Serbia number 0 0 43 0 0 0 0 0 0 0 0 0
First Unit of Quantity Singapore number 8,960 11,200 18,955 7,280 3,360 6,160 36,321 27,440 43,992 33,125 65,268 73,108
First Unit of Quantity South Korea number 14,544 107,165 78,482 197,237 47,076 153,397 73,642 50,481 66,572 95,295 106,074 313,906
First Unit of Quantity Spain number 265 0 0 79 0 126 13,519 0 0 0 0 0
First Unit of Quantity Sweden number 0 0 0 0 0 0 0 0 0 0 1,120 0
First Unit of Quantity Switzerland number 0 0 0 3 0 0 27 0 0 2,500 0 0
First Unit of Quantity Taiwan number 755,329 911,808 951,746 747,398 1,483,162 4,219,523 2,242,329 914,556 831,822 3,747,538 3,657,679 4,232,047
First Unit of Quantity Thailand number 4,992 0 4,992 0 3,840 6,144 2,208 3,840 1,608 15,972 4,992 8,998
First Unit of Quantity Turkey number 0 0 1 0 0 0 7,700 2,100 3,380 17,015 4,578 2,548
First Unit of Quantity United Arab Em number 0 0 0 17 0 0 0 0 0 0 0 0
First Unit of Quantity United Kingdom number 0 0 7,525 71 568 15,973 1,408 12,678 832 21,243 0 8,202
First Unit of Quantity Vietnam number 0 0 0 0 0 0 0 1,400 3,350 11,906 2,672 20,746
Total: 7,280,082 6,615,432 6,380,821 5,861,215 6,305,637 10,052,580 11,262,088 7,627,018 7,032,695 9,283,290 10,501,544 10,560,131
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Imports For Consumption | Monthly data for 2015
Data Row Count 41

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Australia number 277 20 0 157 144 0 150 0 0 230 30 0
First Unit of Quantity Belgium number 4 117 0 0 0 395 450 0 0 0 0 0
First Unit of Quantity Belize number 0 2,959 3,016 0 0 0 0 0 0 0 0 0
First Unit of Quantity Canada number 26,202 16,582 7,915 46,806 60,992 60,568 42,662 40,158 90,049 52,175 72,792 64,841
First Unit of Quantity China number 383,342 491,541 892,770 965,370 958,562 1,166,039 1,028,381 1,427,184 8,870,134 1,523,475 1,840,463 2,755,929
First Unit of Quantity Cyprus number 0 57,064 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Denmark number 0 0 0 0 0 0 0 1 0 0 0 0
First Unit of Quantity Dominican Rep number 0 0 0 0 0 0 0 0 0 0 0 1
First Unit of Quantity Estonia number 0 0 5 0 0 0 0 0 0 0 0 0
First Unit of Quantity Finland number 0 0 0 0 0 0 0 0 0 0 33,231 0
First Unit of Quantity France number 0 0 0 32 0 64 624 171 698 17,754 28 164
First Unit of Quantity Germany number 147,166 90,699 1,476,709 273,202 180,118 304,927 199,895 279,233 633,899 685,739 664,986 899,247
First Unit of Quantity Hong Kong number 140 0 0 5,514 0 1,338 420 5,200 400 2,500 2,900 11,300
First Unit of Quantity Hungary number 0 32,358 0 0 0 60,000 160,000 0 0 0 0 0
First Unit of Quantity India number 32,635 41,010 36,037 9,671 113,432 138,522 97,447 7,055 10,268 5,635 72,227 7,800
First Unit of Quantity Indonesia number 0 600 0 0 95 0 0 1,948 1,432 2,279 1,126 4,259
First Unit of Quantity Ireland number 0 0 0 0 0 0 0 1,000 0 0 0 0
First Unit of Quantity Israel number 31 0 14 8 0 43 0 0 0 33 0 0
First Unit of Quantity Italy number 78 51 27 1,769 1,916 449 505 1,616 45 710 207 142
First Unit of Quantity Japan number 1,026,487 1,443,101 422,478 1,398,385 555,836 1,343,235 599,511 444,379 684,049 579,051 264,767 987,836
First Unit of Quantity Lithuania number 0 6,272 6,272 6,272 0 0 0 0 0 0 0 0
First Unit of Quantity Malaysia number 2,036,669 2,304,542 2,260,568 2,115,331 1,447,519 3,299,978 1,582,254 2,180,966 4,554,331 1,420,347 2,699,887 2,047,187
First Unit of Quantity Mexico number 119,227 232,388 234,518 273,486 224,233 324,975 273,821 325,008 369,275 341,298 357,018 321,984
First Unit of Quantity Netherlands number 0 0 0 0 744 0 0 21 5 638 616 940
First Unit of Quantity New Zealand number 0 110 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Norway number 17,235 3,452 4,581 0 0 0 0 0 0 0 0 0
First Unit of Quantity Pakistan number 0 0 0 0 0 0 250 0 0 0 0 0
First Unit of Quantity Philippines number 21,293 208,236 101,490 1,208 2,349 6,841 47,118 12,471 106,553 130,209 276,310 172,085
First Unit of Quantity Poland number 0 0 0 32 0 0 0 0 0 22 0 0
First Unit of Quantity Portugal number 0 0 0 0 0 0 43,050 0 1,904 0 0 0
First Unit of Quantity Singapore number 96,124 63,963 180,406 202,997 138,468 158,357 199,824 238,488 261,329 231,784 241,718 258,303
First Unit of Quantity Slovakia number 0 0 0 0 0 0 12 0 0 0 0 0
First Unit of Quantity South Korea number 42,750 207,262 178,134 258,859 305,694 277,464 185,475 278,812 433,272 456,388 503,713 443,502
First Unit of Quantity Spain number 0 0 0 225 343 0 344 320 18 0 1,838 0
First Unit of Quantity Switzerland number 0 0 0 0 0 0 8,118 0 0 0 0 5,601
First Unit of Quantity Taiwan number 826,577 494,776 940,464 1,147,355 775,388 1,174,212 796,911 1,151,674 1,638,269 3,074,043 4,352,910 3,019,155
First Unit of Quantity Thailand number 14,128 1,236 7,256 16,940 18,120 27,902 13,546 22,336 8,708 46,864 86,849 97,221
First Unit of Quantity Turkey number 649 0 4,728 25,386 15,165 254,944 7,191 1,680 24,176 13,054 14,321 2,760
First Unit of Quantity United Arab Em number 0 0 10 25 210 39 15 36 58 115 0 48
First Unit of Quantity United Kingdom number 10,064 4,083 2,754 3,471 1 0 10,970 32 0 0 640 1,690
First Unit of Quantity Vietnam number 5,775 22,020 25,643 61,123 85,339 269,708 108,823 82,413 172,058 156,336 207,595 884,900
Total: 4,806,853 5,724,442 6,785,795 6,813,624 4,884,668 8,870,000 5,407,767 6,502,202 17,860,930 8,740,679 11,696,172 11,986,895
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Imports For Consumption | Monthly data for 2016
Data Row Count 43

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Australia number 240 0 30 0 0 0 0 0 0 0 0 146
First Unit of Quantity Austria number 0 0 0 0 30 0 0 0 0 0 0 0
First Unit of Quantity Bangladesh number 0 0 400 0 0 0 0 0 0 0 0 0
First Unit of Quantity Belgium number 0 0 0 0 0 0 0 10 16 0 0 0
First Unit of Quantity Br  Virgin Is number 0 0 0 0 0 135 0 0 0 0 0 0
First Unit of Quantity Canada number 68,430 72,374 71,144 80,442 36,774 47,987 63,400 46,464 53,660 56,285 54,019 52,307
First Unit of Quantity China number 1,411,657 1,636,512 1,933,846 1,928,817 1,414,583 1,615,853 857,140 804,708 1,857,411 650,980 369,250 232,070
First Unit of Quantity Colombia number 0 0 0 1,000 0 0 0 0 0 0 0 0
First Unit of Quantity Denmark number 0 0 0 0 0 960 0 0 0 0 0 0
First Unit of Quantity France number 0 0 0 14,240 9,248 8,412 26,409 1,007 0 2,830 600 144
First Unit of Quantity Germany number 1,510,631 1,751,243 635,067 2,527,393 743,357 1,753,230 4,506,946 3,013,446 2,863,659 200,589 906,009 272,078
First Unit of Quantity Honduras number 0 0 0 0 0 0 0 0 300 0 0 0
First Unit of Quantity Hong Kong number 6,000 1,500 200 0 0 15,702 1,421 3,424 3,000 0 16,500 2,000
First Unit of Quantity Hungary number 0 0 0 0 0 0 37,589 0 58,000 0 0 0
First Unit of Quantity India number 12,244 4,301 3,139 3,489 57,693 8,227 5,342 10,247 20,006 2,935 4,459 3,535
First Unit of Quantity Indonesia number 1,240 1,360 2,339 390 1,116 2,136 1,088 1,786 1,945 1,205 28,315 1,300
First Unit of Quantity Israel number 13 22 0 0 0 0 0 0 0 0 20 0
First Unit of Quantity Italy number 52 2,312 21 398 685 6,459 11,210 2,710 6,824 6,048 2,778 189
First Unit of Quantity Japan number 108,572 221,607 329,033 152,069 163,724 220,190 169,837 338,344 349,736 324,402 155,202 78,718
First Unit of Quantity Latvia number 0 0 30 0 0 0 0 0 0 0 0 0
First Unit of Quantity Lithuania number 14,000 24,600 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Malaysia number 2,335,770 1,118,720 3,246,897 3,060,045 2,229,568 2,352,364 6,492,976 15,039,513 10,085,942 7,720,115 6,645,917 3,580,121
First Unit of Quantity Mauritius number 0 0 0 0 0 0 10,868 0 0 0 0 0
First Unit of Quantity Mexico number 442,320 274,183 207,302 266,626 284,103 251,109 232,565 271,915 304,459 289,127 209,764 180,124
First Unit of Quantity Netherlands number 2,420 1,879 0 2,520 1,680 2,520 0 0 0 0 0 0
First Unit of Quantity Peru number 0 0 0 0 0 0 0 0 0 3,400 0 0
First Unit of Quantity Philippines number 228,636 97,624 125,531 55,444 289,518 46,444 31,995 24,290 150 22,301 3,637 34,640
First Unit of Quantity Poland number 0 0 23,400 928 0 3,542 30 146 23,030 700 4,980 700
First Unit of Quantity Portugal number 0 0 0 0 0 0 0 0 0 6,450 4,800 11,400
First Unit of Quantity Romania number 0 0 0 0 0 0 0 0 0 0 0 102
First Unit of Quantity Singapore number 249,350 235,118 213,590 235,464 366,864 749,587 336,224 492,592 146,671 430,379 156,526 113,830
First Unit of Quantity Slovakia number 0 0 0 0 0 0 0 0 0 0 0 86
First Unit of Quantity South Africa number 7,700 26,950 35,200 8,250 22,000 13,750 0 0 0 26,950 0 6,700
First Unit of Quantity South Korea number 519,696 512,919 847,205 566,474 609,059 774,360 904,657 1,197,793 934,422 1,122,423 1,491,134 752,584
First Unit of Quantity Spain number 7,362 69,473 600 1,389 2,970 0 2,960 1,455 2 4 0 0
First Unit of Quantity Sweden number 0 0 0 0 0 0 0 4 0 0 0 0
First Unit of Quantity Taiwan number 3,400,925 4,415,257 3,940,059 3,720,018 2,653,790 3,924,122 5,170,966 3,073,351 1,245,020 486,304 294,579 222,098
First Unit of Quantity Thailand number 203,601 132,859 168,194 316,688 319,875 381,702 582,577 292,287 431,421 326,175 361,770 244,115
First Unit of Quantity Togo number 0 0 0 0 0 0 0 0 26 0 0 0
First Unit of Quantity Turkey number 552 100 6,624 8,180 0 1,543 0 192 0 5,303 8,440 0
First Unit of Quantity United Arab Em number 0 0 43 0 0 0 0 140 61 25 0 0
First Unit of Quantity United Kingdom number 0 11 44 24 19,634 0 41,027 50 9,648 0 0 16,161
First Unit of Quantity Vietnam number 375,181 136,330 255,075 689,672 1,264,977 1,504,325 1,558,908 1,350,156 774,565 539,823 557,302 249,178
Total: 10,906,592 10,737,254 12,045,013 13,639,960 10,491,248 13,684,659 21,046,135 25,966,030 19,169,974 12,224,753 11,276,001 6,054,326
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Imports For Consumption | Monthly data for 2017
Data Row Count 38

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Australia number 0 0 0 162 0 0 0 40 130 0 0 100
First Unit of Quantity Austria number 42 14 0 300 0 0 0 2,000 0 0 0 0
First Unit of Quantity Belgium number 0 0 0 0 100 0 0 0 0 0 1 0
First Unit of Quantity Brazil number 22 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Bulgaria number 0 0 0 0 0 0 0 0 0 0 3,333 0
First Unit of Quantity Canada number 33,509 34,739 35,421 58,709 41,223 59,156 57,705 50,899 72,677 109,502 212,436 201,405
First Unit of Quantity China number 155,702 181,092 81,699 71,949 59,748 151,737 142,416 310,354 635,976 2,400,056 1,949,130 512,053
First Unit of Quantity Denmark number 0 0 0 0 5,436 24 0 1 960 956 0 0
First Unit of Quantity France number 1,212 160 0 144 452 2,806 664 5,974 4,077 464 1,102 1,864
First Unit of Quantity Germany number 1,528,081 594,056 2,735,637 2,288,963 1,035,939 983,795 1,195,603 1,085,406 992,358 942,962 361,898 383,360
First Unit of Quantity Hong Kong number 17,000 10,200 300 32 758 0 0 6,890 0 0 0 0
First Unit of Quantity Hungary number 20 102,500 0 0 100,000 34,850 0 15,000 0 0 0 0
First Unit of Quantity India number 12,270 29,921 11,460 3,626 4,150 6,420 27,854 27,661 14,517 26,389 57,679 104,102
First Unit of Quantity Indonesia number 4,344 1,916 2,186 6,308 21,333 3,910 4,156 18,721 10,259 11,080 11,572 14,231
First Unit of Quantity Ireland number 0 0 0 0 110 16 0 0 0 101 0 0
First Unit of Quantity Israel number 12 0 200 0 0 0 0 0 0 0 11 0
First Unit of Quantity Italy number 130 232 73 2,741 143 169 57 466 147,369 9,593 5,109 6,970
First Unit of Quantity Japan number 205,306 134,599 139,887 174,959 59,262 157,155 188,076 158,581 472,850 1,591,373 9,277,530 7,292,695
First Unit of Quantity Lithuania number 0 0 0 3,027 0 6 0 0 0 15,300 148,500 45
First Unit of Quantity Malaysia number 1,124,234 1,130,041 1,691,304 1,032,541 1,656,323 1,030,113 1,237,337 2,096,230 1,747,247 1,864,933 2,557,558 6,484,692
First Unit of Quantity Maldives number 0 560 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Mexico number 12,211 16,353 33,433 6,101 1,262 3,321 30,328 216,180 231,755 212,436 274,650 178,112
First Unit of Quantity Netherlands number 840 15,000 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Philippines number 0 300 23,400 1,050 7,782 450 1,965 3,168 38,400 7,500 1,296,617 8,262,420
First Unit of Quantity Poland number 12 700 0 0 0 0 50 80 840 410,070 33,576 13,728
First Unit of Quantity Portugal number 0 3,273 0 0 2 0 0 0 0 0 0 0
First Unit of Quantity Singapore number 58,665 55,384 56,838 34,052 57,326 192,300 95,630 164,170 132,771 480,671 178,902 122,212
First Unit of Quantity Slovakia number 0 0 0 0 0 0 861 0 0 0 0 0
First Unit of Quantity South Africa number 0 0 0 0 0 0 20 0 2 0 0 0
First Unit of Quantity South Korea number 616,356 430,616 555,168 1,001,581 445,109 645,958 840,663 619,936 920,166 982,439 2,436,900 870,039
First Unit of Quantity Spain number 50 0 131 0 35 0 235 0 1 0 0 0
First Unit of Quantity Switzerland number 0 0 0 0 29 1 0 4,751 122 130 8,299 0
First Unit of Quantity Taiwan number 2,331,288 664,004 882,957 590,541 57,899 107,435 25,995 413,265 3,114,892 7,354,434 2,403,637 1,657,016
First Unit of Quantity Thailand number 105,821 174,103 514,589 209,086 287,841 257,264 410,482 409,617 394,233 565,673 355,640 396,839
First Unit of Quantity Turkey number 0 0 0 0 0 0 0 0 3,077 0 21,875 0
First Unit of Quantity United Arab Em number 0 24,640 45,268 1 23 0 0 0 0 0 0 0
First Unit of Quantity United Kingdom number 35 80,648 1 21,853 0 16,162 18,547 31 3,196 3,929 20,990 425
First Unit of Quantity Vietnam number 162,815 103,094 469,611 430,912 1,284,906 1,268,632 3,269,530 2,133,491 2,088,099 6,991,256 4,630,087 1,745,567
Total: 6,369,977 3,788,145 7,279,563 5,938,638 5,127,191 4,921,680 7,548,174 7,742,912 11,025,974 23,981,247 26,247,032 28,247,875
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Imports For Consumption | Monthly data for 2018
Data Row Count 32

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
First Unit of Quantity Australia number 120 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Austria number 7 0 0 4 20 0 0 0 0 0 0 0
First Unit of Quantity Belgium number 0 0 0 0 0 100 0 0 0 0 0 0
First Unit of Quantity Brazil number 12 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Canada number 110,799 47,494 750 14,080 33,777 12,402 0 0 0 0 0 0
First Unit of Quantity China number 234,408 59,859 143,886 159,687 245,211 179,148 0 0 0 0 0 0
First Unit of Quantity Denmark number 1 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Dominican Rep number 0 0 0 0 250 0 0 0 0 0 0 0
First Unit of Quantity Egypt number 0 0 0 0 1 0 0 0 0 0 0 0
First Unit of Quantity France number 2,288 76 750 2,054 14,241 11 0 0 0 0 0 0
First Unit of Quantity Germany number 31,430 101 2,180 115 293,614 0 0 0 0 0 0 0
First Unit of Quantity Hong Kong number 0 6 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Hungary number 101 0 0 0 4 0 0 0 0 0 0 0
First Unit of Quantity India number 107,335 111,712 30,917 15,332 26,703 27,200 0 0 0 0 0 0
First Unit of Quantity Indonesia number 12,256 13,172 12,392 2,070 24,402 10,654 0 0 0 0 0 0
First Unit of Quantity Ireland number 1 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Italy number 876 103 5,733 2,647 1,414 5,342 0 0 0 0 0 0
First Unit of Quantity Japan number 6,333,820 667,382 230,022 207,338 2,188,798 597,565 0 0 0 0 0 0
First Unit of Quantity Lithuania number 145,000 150,000 0 0 26,000 0 0 0 0 0 0 0
First Unit of Quantity Malaysia number 15,663,620 4,396,340 933,946 2,783,667 1,639,617 1,792,944 0 0 0 0 0 0
First Unit of Quantity Mexico number 269,076 124,285 32,992 130,351 96,502 69,607 0 0 0 0 0 0
First Unit of Quantity Netherlands number 2,953 0 0 0 0 0 0 0 0 0 0 0
First Unit of Quantity Philippines number 8,589,807 2,692,017 6,756 1,364,549 1,597,049 892,305 0 0 0 0 0 0
First Unit of Quantity Poland number 0 0 0 2,151 0 0 0 0 0 0 0 0
First Unit of Quantity Singapore number 95,231 163,266 155,258 62,220 24,268 112,170 0 0 0 0 0 0
First Unit of Quantity South Korea number 1,833,883 400,643 366,067 325,515 230,500 1,300,335 0 0 0 0 0 0
First Unit of Quantity Spain number 0 0 0 16 0 25 0 0 0 0 0 0
First Unit of Quantity Taiwan number 1,567,712 1,158,141 572,260 1,529,982 2,453,127 1,937,084 0 0 0 0 0 0
First Unit of Quantity Thailand number 929,705 1,748,068 141,048 85,025 167,375 191,074 0 0 0 0 0 0
First Unit of Quantity Turkey number 0 299,718 11,646 221,397 42,980 70,586 0 0 0 0 0 0
First Unit of Quantity United Kingdom number 12,851 30 0 0 3,158 380 0 0 0 0 0 0
First Unit of Quantity Vietnam number 5,561,524 2,623,399 780,335 1,009,824 3,724,320 1,748,052 0 0 0 0 0 0
Total: 41,504,816 14,655,812 3,426,938 7,918,024 12,833,331 8,946,984 0 0 0 0 0 0
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Imports For Consumption | Monthly data for 2019
Data Row Count 0

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Total: 0 0 0 0 0 0 0 0 0 0 0 0

Imports For Consumption | Monthly data for 2020
Data Row Count 0

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Total: 0 0 0 0 0 0 0 0 0 0 0 0

Imports For Consumption | Monthly data for 2021
Data Row Count 0

Data Type Country Quantity Description JAN FEB MAR APR
Total: 0 0 0 0
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Imports For Consumption | Monthly data for 2010
Data Row Count 42

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Argentina number 0 16,120 41,653 19,008 18,056 0 28,016 0 45,986 73,360 0 40,365
Landed Duty‐Paid Value Australia number 14,449 43,003 2,097 95,839 13,843 19,697 11,443 10,598 7,752 2,781 0 0
Landed Duty‐Paid Value Austria number 0 0 0 5,753 0 0 0 0 0 0 0 80,617
Landed Duty‐Paid Value Belgium number 23,136 0 0 522,346 0 8,165 16,218 0 0 274,909 0 9,994
Landed Duty‐Paid Value Brazil number 0 0 0 0 0 0 0 21,199 0 0 0 0
Landed Duty‐Paid Value Canada number 68,169 45,302 127,294 153,834 279,270 111,619 30,225 45,102 34,338 148,586 212,940 81,657
Landed Duty‐Paid Value China number 49,142,851 46,506,895 66,948,898 45,501,928 59,716,403 95,200,812 83,200,334 120,513,209 146,276,989 115,603,047 189,691,527 188,220,626
Landed Duty‐Paid Value Croatia number 0 0 0 0 0 3,090 17,357 0 0 0 0 0
Landed Duty‐Paid Value Czech Republic number 986,650 718,492 988,516 0 0 0 0 0 0 0 41,100 23,340
Landed Duty‐Paid Value Denmark number 0 0 0 27,956 0 0 0 0 0 66,279 11,620 27,277
Landed Duty‐Paid Value France number 25,879 2,478 0 0 0 0 0 70,125 0 0 2,147 0
Landed Duty‐Paid Value Gabon number 0 0 0 0 0 0 0 0 0 0 0 23,273
Landed Duty‐Paid Value Germany number 6,509,729 3,907,147 4,387,498 7,357,606 4,960,449 7,528,365 6,391,167 5,538,864 8,756,763 12,705,761 7,588,494 10,359,527
Landed Duty‐Paid Value Hong Kong number 24,378 33,255 84,277 21,787 171,205 80,368 95,274 57,209 0 6,061 138,853 47,196
Landed Duty‐Paid Value Hungary number 0 0 0 0 0 9,332 0 0 0 0 0 0
Landed Duty‐Paid Value India number 500,026 117,331 167,134 357,091 365,780 548,521 619,845 2,313,675 6,257,576 3,417,162 7,603,880 8,606,047
Landed Duty‐Paid Value Indonesia number 0 0 0 0 0 0 0 0 0 0 2,559 0
Landed Duty‐Paid Value Ireland number 0 0 0 0 0 0 9,273 0 0 0 0 0
Landed Duty‐Paid Value Israel number 2,612 0 0 0 5,274 235,380 0 8,037 0 0 0 0
Landed Duty‐Paid Value Italy number 402,281 0 7,865 7,236 0 8,000 38,685 0 6,940 36,015 49,913 44,065
Landed Duty‐Paid Value Japan number 15,751,462 17,558,832 21,729,804 19,926,736 21,147,004 21,989,101 22,854,941 23,520,394 26,461,938 27,944,638 43,262,884 46,650,203
Landed Duty‐Paid Value Luxembourg number 0 0 0 0 0 0 0 0 0 0 0 4,399
Landed Duty‐Paid Value Malaysia number 4,252,955 12,960,652 27,957,306 9,835,199 4,200,116 4,299,842 2,981,134 27,690,569 45,662,287 5,819,883 1,708,873 735,820
Landed Duty‐Paid Value Mexico number 42,964,575 30,016,946 35,021,578 30,136,389 24,172,821 42,530,161 38,956,182 36,267,486 50,396,160 44,181,801 53,199,668 53,481,590
Landed Duty‐Paid Value Netherlands number 0 3,727,380 0 3,855 0 0 0 0 0 0 22,047 19,874
Landed Duty‐Paid Value New Zealand number 3,440 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Norway number 20,083 29,976 41,702 103,876 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Philippines number 2,316,261 611,014 54,261 3,433,078 2,123,898 107,091 2,837,762 5,271,642 4,850,768 3,747,030 2,859,434 41,351
Landed Duty‐Paid Value Poland number 0 16,857 4,611 0 23,594 3,068 0 0 16,538 0 0 0
Landed Duty‐Paid Value Portugal number 4,680 0 0 0 0 11,162 0 0 3,822 0 0 0
Landed Duty‐Paid Value Russia number 0 3,229 6,176 0 0 0 0 0 0 0 0 2,464
Landed Duty‐Paid Value Singapore number 17,282 5,675 0 852,611 5,221,679 2,652,255 4,175,596 8,244,467 10,075,031 15,237,185 7,425,023 15,346,112
Landed Duty‐Paid Value South Africa number 0 0 0 0 0 0 0 0 0 0 22,230 0
Landed Duty‐Paid Value South Korea number 0 377,057 603,282 916,336 798,569 1,486,311 1,119,924 1,754,887 3,639,081 5,177,391 5,039,703 1,569,895
Landed Duty‐Paid Value Spain number 152,235 284,323 0 575,889 350,500 26,320 34,672 315,574 472,255 70,750 340,483 125,716
Landed Duty‐Paid Value Sweden number 807,933 6,252,371 0 3,131,313 1,713,422 2,824,072 1,424,724 0 2,063 0 88,405 0
Landed Duty‐Paid Value Switzerland number 11,373 0 25,048 26,281 141,351 0 335,218 578,636 17,456 7,409 0 16,051
Landed Duty‐Paid Value Taiwan number 22,025,527 23,092,583 18,444,799 18,684,250 29,616,691 17,618,071 24,628,541 28,816,650 29,719,532 26,595,447 17,559,209 19,962,204
Landed Duty‐Paid Value Thailand number 0 0 0 0 0 2,706 0 0 0 0 0 0
Landed Duty‐Paid Value Turkey number 0 0 51,423 0 39,240 0 0 62,703 47,250 0 0 19,707
Landed Duty‐Paid Value United Kingdom number 43,333 24,245 73,414 40,308 49,939 120,146 54,738 61,300 224,329 37,123 63,791 70,420
Landed Duty‐Paid Value Vietnam number 0 0 0 0 0 0 0 520,806 0 0 145,489 0
Total: 146,071,299 146,351,163 176,768,636 141,736,505 155,129,104 197,423,655 189,861,269 261,683,132 332,974,854 261,152,618 337,080,272 345,609,790

Page 101 of 571



Imports For Consumption | Monthly data for 2011
Data Row Count 38

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Argentina number 0 41,080 9,200 0 0 24,528 0 0 0 14,000 0 0
Landed Duty‐Paid Value Australia number 6,964 73,940 17,093 0 4,302 63,576 30,820 11,020 34,551 3,820 31,133 3,659,456
Landed Duty‐Paid Value Austria number 0 0 0 0 46,645 0 0 0 27,581 0 3,353 0
Landed Duty‐Paid Value Belgium number 0 0 8,370 0 0 0 26,484 0 0 0 104,547 4,026,070
Landed Duty‐Paid Value Brazil number 0 0 54,081 0 0 0 0 500,820 0 0 0 0
Landed Duty‐Paid Value Canada number 84,201 189,988 337,699 459,709 111,792 152,194 132,209 82,088 112,798 158,390 98,296 7,118,728
Landed Duty‐Paid Value China number 167,550,195 196,726,190 206,732,894 196,462,034 225,816,024 241,808,804 217,422,166 232,805,560 249,605,952 212,905,632 277,903,194 413,451,298
Landed Duty‐Paid Value Croatia number 0 0 0 0 0 23,048 0 0 16,496 0 0 0
Landed Duty‐Paid Value Czech Republic number 22,656 16,635 0 0 31,590 0 0 3,093 0 0 3,361 0
Landed Duty‐Paid Value Denmark number 14,639 0 26,640 0 0 0 0 0 0 0 0 5,776
Landed Duty‐Paid Value France number 0 22,654 0 376,568 19,644 0 22,011 2,057 4,629 2,433 12,799 0
Landed Duty‐Paid Value Germany number 10,389,549 8,099,363 13,911,733 23,479,386 20,107,433 8,084,352 13,549,268 6,652,955 5,270,779 3,218,718 4,033,555 1,621,027
Landed Duty‐Paid Value Hong Kong number 0 0 29,453 110,155 298,243 15,525 6,364 167,801 0 171,954 1,884,960 741,438
Landed Duty‐Paid Value Hungary number 0 0 10,496 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value India number 2,627,426 7,830,307 11,796,240 5,551,178 7,066,403 1,562,544 4,958,576 612,615 121,976 125,668 607,091 20,528
Landed Duty‐Paid Value Israel number 0 0 9,863 9,945 12,534 4,738 0 16,519 5,134 0 3,110 8,250
Landed Duty‐Paid Value Italy number 0 60,988 24,202 0 0 98,696 37,621 0 81,398 2,731 11,747 0
Landed Duty‐Paid Value Japan number 45,190,294 46,178,944 44,124,497 41,222,926 41,304,186 42,503,837 28,095,016 15,004,141 10,236,681 48,230,656 20,761,940 21,751,815
Landed Duty‐Paid Value Malaysia number 790,468 1,150,574 796,988 19,336,144 12,873,983 57,814,407 56,572,883 99,664,596 60,778,656 128,570,103 92,199,384 45,900,299
Landed Duty‐Paid Value Mexico number 36,708,330 42,025,909 35,237,338 32,459,542 46,179,817 41,924,582 30,999,293 40,309,349 49,587,277 44,104,026 53,116,961 62,052,836
Landed Duty‐Paid Value Netherlands number 3,780 22,051 10,592 0 232,050 0 520,192 0 53,109 892,528 705,469 0
Landed Duty‐Paid Value New Zealand number 0 0 0 0 0 0 0 0 0 0 0 13,957
Landed Duty‐Paid Value Norway number 0 0 0 0 0 0 0 18,390 19,041 0 0 0
Landed Duty‐Paid Value Philippines number 1,514,772 5,831,336 19,480,283 7,415,367 28,179,194 33,005,806 27,232,558 22,804,139 20,305,402 27,935,041 31,420,738 18,861,583
Landed Duty‐Paid Value Poland number 2,758 23,032 4,023 21,485 6,573 0 15,961 0 9,422 41,604 0 0
Landed Duty‐Paid Value Portugal number 0 0 0 0 0 0 0 0 155,831 0 54,995 0
Landed Duty‐Paid Value Russia number 0 4,942 0 5,473 3,074 0 0 0 0 0 0 0
Landed Duty‐Paid Value Singapore number 9,009,526 7,407,336 0 2,776,775 7,145,566 3,721,908 1,576,920 9,916,224 3,530,507 6,739,214 7,422,886 5,505,334
Landed Duty‐Paid Value Slovakia number 3,186 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value South Korea number 6,089,025 7,134,662 7,422,104 9,090,085 1,554,655 4,531,287 863,357 3,301,528 758,478 1,785,880 6,799,774 5,277,455
Landed Duty‐Paid Value Spain number 133,489 4,991 332,364 33,119 88,193 16,960 18,915 36,706 116,393 23,009 0 0
Landed Duty‐Paid Value Sweden number 3,365 0 27,218 0 20,913 0 0 0 0 5,697 0 0
Landed Duty‐Paid Value Switzerland number 6,855 0 0 0 0 23,780 0 0 25,717 1,605,664 0 0
Landed Duty‐Paid Value Taiwan number 23,887,362 18,952,529 12,169,019 8,465,629 6,643,713 7,600,631 11,890,903 6,776,024 11,776,289 14,892,505 12,955,595 25,116,294
Landed Duty‐Paid Value Thailand number 0 93,082 0 0 199,632 0 0 0 0 0 0 44,092
Landed Duty‐Paid Value Turkey number 15,675 0 0 0 0 0 36,950 0 0 0 0 100,119
Landed Duty‐Paid Value United Kingdom number 37,792 25,232 49,836 265,257 49,040 57,301 48,019 42,327 58,373 130,881 121,421 23,098
Landed Duty‐Paid Value Vietnam number 157,636 153,081 149,285 151,464 147,285 0 142,764 138,435 0 0 126,090 123,271
Total: 304,249,943 342,068,846 352,771,511 347,692,241 398,142,484 443,038,504 394,199,250 438,866,387 412,692,470 491,560,154 510,382,399 615,422,724
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Imports For Consumption | Monthly data for 2012
Data Row Count 40

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Argentina number 8,956 0 0 31,282 0 8,853 5,100 0 0 0 0 0
Landed Duty‐Paid Value Australia number 1,425,224 0 0 47,802 18,393 29,321 23,480 0 48,630 9,370 40,884 28,021
Landed Duty‐Paid Value Austria number 0 0 0 8,783 0 19,030 14,236 153,783 143,001 0 204,031 201,487
Landed Duty‐Paid Value Belgium number 24,642 193,626 360,081 184,270 3,004 0 109,649 163,872 0 0 0 0
Landed Duty‐Paid Value Canada number 8,473,341 4,790,614 22,402,195 10,014,442 129,614 11,560 33,347 48,160 932,949 637,969 41,156 164,410
Landed Duty‐Paid Value China number 425,622,383 403,107,292 210,454,738 62,325,589 123,071,519 100,035,420 69,959,787 65,007,292 112,776,280 73,768,165 50,472,707 20,674,342
Landed Duty‐Paid Value Czech Republic number 8,495 3,077,640 941,719 4,950,187 1,058,072 0 0 20,655 0 0 0 177,350
Landed Duty‐Paid Value Finland number 0 0 0 0 0 0 0 0 0 9,541 0 0
Landed Duty‐Paid Value France number 2,112 0 69,803 0 0 0 15,700 0 0 0 0 0
Landed Duty‐Paid Value Germany number 17,496,232 37,449,121 7,630,139 6,172,378 3,682,484 7,677,551 3,083,612 10,107,568 36,525,279 20,230,045 33,680,813 17,310,417
Landed Duty‐Paid Value Hong Kong number 1,880,759 2,855 128,791 91,010 156,828 344,831 99,554 16,358 6,982 119,588 17,961 76,950
Landed Duty‐Paid Value Hungary number 0 0 0 0 0 0 0 2,403 0 0 0 0
Landed Duty‐Paid Value India number 156,862 6,841,157 20,834 19,087 21,627 0 883,409 1,418,051 1,785,799 215,954 84,060 160,848
Landed Duty‐Paid Value Israel number 2,662 4,780 0 8,550 9,250 15,380 39,900 10,528 9,140 0 0 0
Landed Duty‐Paid Value Italy number 0 12,312 2,620 27,729 5,553 4,598 3,163 11,819 16,621 7,769 18,211 0
Landed Duty‐Paid Value Jamaica number 0 0 0 0 0 0 0 0 0 3,676 0 0
Landed Duty‐Paid Value Japan number 41,329,436 20,200,993 7,997,899 8,342,728 5,611,914 18,492,575 24,710,787 19,943,044 5,461,998 7,753,057 6,749,685 6,105,923
Landed Duty‐Paid Value Lithuania number 0 0 0 0 0 0 0 33,101 13,208 13,208 26,416 26,416
Landed Duty‐Paid Value Macau number 0 6,093 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Malaysia number 107,581,929 122,411,791 127,401,954 85,413,701 135,377,695 113,245,018 165,482,884 147,629,304 154,969,027 154,125,474 124,803,990 73,601,997
Landed Duty‐Paid Value Mexico number 40,568,986 65,503,463 51,201,224 22,469,529 48,462,513 48,223,765 42,634,681 48,148,619 47,483,153 29,039,691 24,075,874 14,628,535
Landed Duty‐Paid Value Netherlands number 9,740 0 0 0 148,536 109,066 4,594 3,646 0 8,608 0 9,901
Landed Duty‐Paid Value New Zealand number 0 2,385 3,413 0 30,068 8,510 8,504 0 0 0 0 0
Landed Duty‐Paid Value Norway number 0 0 0 0 0 0 0 0 0 0 4,657 0
Landed Duty‐Paid Value Philippines number 18,641,832 38,749,787 67,650,151 42,339,708 41,458,406 39,235,519 45,814,718 25,099,000 25,054,503 31,080,945 11,636,254 7,660,564
Landed Duty‐Paid Value Poland number 0 22,973 8,124 0 9,071 0 0 0 0 0 0 0
Landed Duty‐Paid Value Portugal number 3,380 0 0 0 61,845 0 0 0 0 0 0 0
Landed Duty‐Paid Value Saudi Arabia number 0 0 0 0 0 5,615 0 0 0 0 0 0
Landed Duty‐Paid Value Singapore number 6,445,460 4,757,007 4,608,062 4,384,321 6,484,208 4,446,283 8,339,144 6,122,651 5,690,678 9,186,998 3,655,830 6,014,143
Landed Duty‐Paid Value Slovakia number 0 0 0 0 0 0 2,538 0 0 0 0 0
Landed Duty‐Paid Value South Korea number 18,862,412 15,467,762 12,481,520 11,069,452 13,715,338 12,874,568 12,693,670 23,940,398 7,127,876 8,260,228 2,950,800 2,104,929
Landed Duty‐Paid Value Spain number 39,958 974,644 5,214,048 5,593,157 2,381,360 619,971 121,163 238,038 239,400 47,939 6,293 3,993,606
Landed Duty‐Paid Value Sweden number 0 14,407 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Switzerland number 90,075 0 0 0 5,871 0 0 0 3,209 4,627 0 0
Landed Duty‐Paid Value Taiwan number 19,524,024 38,600,839 46,848,479 43,793,119 47,239,183 32,375,039 20,836,670 50,967,968 27,936,168 33,950,521 45,599,877 16,403,555
Landed Duty‐Paid Value Thailand number 0 0 4,971 0 0 0 0 0 7,476 0 0 0
Landed Duty‐Paid Value Turkey number 0 0 0 8,339 0 0 0 0 0 0 86,984 0
Landed Duty‐Paid Value United Arab Em number 11,878 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value United Kingdom number 40,761 81,244 66,478 49,233 72,263 47,815 44,838 28,863 34,434 12,573 0 16,907
Landed Duty‐Paid Value Vietnam number 116,473 0 210,452 99,025 0 91,141 0 96,876 145,948 179,726 0 0
Total: 708,368,012 762,272,785 565,707,695 307,443,421 429,214,615 377,921,429 394,965,128 399,211,997 426,411,759 368,665,672 304,156,483 169,360,301
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Imports For Consumption | Monthly data for 2013
Data Row Count 37

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Argentina number 0 0 0 8,500 18,000 0 0 0 0 0 0 0
Landed Duty‐Paid Value Australia number 55,089 0 0 22,319 0 40,223 50,963 0 18,475 169,643 34,434 34,547
Landed Duty‐Paid Value Austria number 376,607 8,848 5,096 0 2,301 0 0 9,301 0 0 0 0
Landed Duty‐Paid Value Belgium number 0 0 0 0 9,388 0 33,118 0 0 0 0 41,492
Landed Duty‐Paid Value Canada number 3,037,375 75,032 144,883 74,004 123,133 119,871 444,319 146,541 818,204 231,538 103,714 137,225
Landed Duty‐Paid Value Chile number 0 0 0 0 0 0 0 0 0 4,850 0 0
Landed Duty‐Paid Value China number 35,477,765 46,304,004 52,777,557 61,606,768 82,290,203 112,004,788 127,724,540 147,776,446 139,939,201 118,110,205 122,934,497 124,725,973
Landed Duty‐Paid Value Costa Rica number 0 0 0 0 0 0 0 0 0 122,521 0 0
Landed Duty‐Paid Value Czech Republic number 0 0 582,632 1,210,573 486,474 621,120 0 0 0 0 0 0
Landed Duty‐Paid Value Denmark number 0 0 0 0 62,504 50,003 6,251 12,500 2,217 0 0 0
Landed Duty‐Paid Value Finland number 0 0 8,267 0 0 2,297 0 0 0 0 0 0
Landed Duty‐Paid Value France number 0 0 0 6,296 0 0 156,038 0 14,178 0 31,671 41,064
Landed Duty‐Paid Value Germany number 11,761,047 1,043,086 1,727,125 1,286,765 2,577,344 3,001,490 4,077,356 2,099,508 3,290,112 3,817,074 160,779 3,999,988
Landed Duty‐Paid Value Greece number 0 0 0 0 0 0 0 0 52,047 0 0 0
Landed Duty‐Paid Value Hong Kong number 30,255 153,150 0 86,811 3,906 70,223 128,740 0 78,976 8,914 2,941,154 3,784,549
Landed Duty‐Paid Value India number 69,826 89,434 9,729 0 165,128 65,186 99,244 26,424 177,476 24,816 104,637 0
Landed Duty‐Paid Value Israel number 0 6,361 0 0 0 0 0 0 7,026 3,409 4,006 0
Landed Duty‐Paid Value Italy number 18,523 0 3,325 8,884 20,394 32,060 31,773 9,105 36,681 15,261 47,593 7,367
Landed Duty‐Paid Value Japan number 2,971,317 2,308,598 2,469,798 1,457,301 1,822,421 2,732,598 796,260 1,197,659 1,932,957 2,606,631 634,093 1,638,936
Landed Duty‐Paid Value Jordan number 0 0 0 0 6,820 0 0 0 0 0 0 0
Landed Duty‐Paid Value Lithuania number 38,685 25,790 0 12,895 25,790 25,790 25,790 25,790 0 25,790 12,895 19,392
Landed Duty‐Paid Value Malaysia number 107,132,008 74,967,182 152,310,485 152,310,125 113,694,776 92,447,932 125,558,096 108,070,917 92,606,536 95,563,339 41,967,750 95,103,000
Landed Duty‐Paid Value Mexico number 26,079,011 26,969,756 35,124,737 33,077,824 35,087,980 43,209,713 47,047,560 37,678,475 38,084,870 41,169,579 44,129,275 31,781,599
Landed Duty‐Paid Value Netherlands number 0 7,596 0 0 14,500 0 0 0 0 0 0 0
Landed Duty‐Paid Value Norway number 0 0 0 0 0 0 38,743 0 0 0 0 0
Landed Duty‐Paid Value Philippines number 1,906,968 8,236,897 4,750,221 6,632,157 6,559,875 10,367,284 14,145,272 7,534,557 5,092,415 15,694,553 5,825,733 11,572,822
Landed Duty‐Paid Value Poland number 0 0 10,397 0 0 6,525 0 0 0 0 0 0
Landed Duty‐Paid Value Singapore number 168,967 2,025,362 11,638,262 5,896,852 1,386,776 2,547,712 6,907,297 4,308,254 6,679,267 1,954,344 3,420,064 2,049,432
Landed Duty‐Paid Value South Korea number 8,328,623 5,049,686 2,381,830 1,743,876 1,562,310 1,552,278 1,820,926 2,427,135 3,701,874 2,028,983 3,546,470 2,343,021
Landed Duty‐Paid Value Spain number 4,980,863 4,820,473 6,614,156 3,433,900 0 356,864 0 0 0 15,195 0 4,271
Landed Duty‐Paid Value Sweden number 0 0 0 109,535 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Switzerland number 0 0 0 0 0 6,536 0 0 4,777 0 0 0
Landed Duty‐Paid Value Taiwan number 15,085,294 24,822,879 42,546,556 32,912,473 41,290,694 57,575,569 31,779,875 54,448,570 71,235,340 75,522,907 72,913,557 53,012,467
Landed Duty‐Paid Value Thailand number 0 0 7,463 0 0 0 7,957 112,883 60,637 60,529 60,529 64,045
Landed Duty‐Paid Value Turkey number 0 2,572 0 17,160 0 0 0 88,487 0 0 0 0
Landed Duty‐Paid Value United Kingdom number 2,707 33,402 16,204 22,464 12,685 46,076 71,840 24,150 35,644 95,016 9,101 0
Landed Duty‐Paid Value Vietnam number 0 0 0 0 0 0 157,663 0 0 0 0 0
Total: 217,520,930 196,950,108 313,128,723 301,937,482 287,223,402 326,882,138 361,109,621 365,996,702 363,868,910 357,245,097 298,881,952 330,361,190
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Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Australia number 111,857 53,672 56,818 76,217 97,539 5,545 63,503 40,665 29,148 31,708 46,547 0
Landed Duty‐Paid Value Belgium number 0 0 0 0 42,593 0 5,362 0 0 0 0 0
Landed Duty‐Paid Value Cambodia number 0 0 0 0 0 0 0 46,091 142,868 13,817 455,390 0
Landed Duty‐Paid Value Canada number 227,266 147,092 29,069 66,712 2,802,631 2,159,135 6,186,841 358,664 597,724 1,735,315 2,113,239 2,460,931
Landed Duty‐Paid Value China number 79,692,724 109,094,937 174,681,880 148,398,861 241,759,521 190,699,353 165,571,641 85,952,365 165,747,073 65,430,146 98,866,717 108,127,930
Landed Duty‐Paid Value Czech Republic number 0 0 0 0 0 268,484 134,542 0 0 0 0 5,340
Landed Duty‐Paid Value Denmark number 0 23,594 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value France number 0 0 0 2,280 0 0 4,625 2,712 0 12,200 0 138,343
Landed Duty‐Paid Value Germany number 3,969,610 5,350,376 1,687,138 4,058,318 1,575,813 8,954,880 6,558,720 16,355,179 17,008,238 22,311,740 21,853,269 13,763,391
Landed Duty‐Paid Value Hong Kong number 832,191 1,096,291 9,025 26,450 58,589 72,876 0 204,299 48,411 10,696 5,880 0
Landed Duty‐Paid Value India number 19,326 164,464 212,632 171,248 135,059 218,130 6,347,565 3,806,335 4,257,310 9,508,031 8,567,503 1,671,016
Landed Duty‐Paid Value Ireland number 0 0 0 0 0 0 0 0 0 0 0 10,327
Landed Duty‐Paid Value Israel number 0 0 0 0 0 0 0 8,366 2,470 18,667 5,089 0
Landed Duty‐Paid Value Italy number 22,855 20,886 0 74,524 71,508 8,254 66,029 0 0 281,687 35,179 149,706
Landed Duty‐Paid Value Japan number 970,635 1,157,045 694,945 394,911 879,704 4,032,385 3,584,318 8,801,834 4,810,370 7,906,525 8,690,654 10,413,834
Landed Duty‐Paid Value Lithuania number 0 0 12,895 12,707 12,707 25,414 12,707 12,707 25,414 12,707 0 0
Landed Duty‐Paid Value Malaysia number 91,588,402 84,234,478 108,684,566 82,454,587 78,407,309 75,656,617 95,494,687 85,077,365 54,392,497 23,847,427 55,865,911 60,946,378
Landed Duty‐Paid Value Mexico number 35,660,250 39,436,675 39,532,744 38,515,188 23,076,880 32,092,038 42,926,079 42,326,013 55,837,168 53,909,751 50,303,352 52,595,603
Landed Duty‐Paid Value New Zealand number 0 0 0 0 0 0 0 4,524 0 0 0 0
Landed Duty‐Paid Value Norway number 0 0 0 0 0 0 0 0 0 0 70,515 0
Landed Duty‐Paid Value Philippines number 17,244,377 11,733,804 10,907,924 6,891,929 8,330,762 1,092,526 1,442,074 36,187 2,400,949 487,160 1,032,130 6,169,830
Landed Duty‐Paid Value Poland number 0 0 0 0 0 0 0 0 15,050 0 0 7,266
Landed Duty‐Paid Value Portugal number 0 0 0 0 0 0 0 0 0 0 232,250 0
Landed Duty‐Paid Value Qatar number 0 0 0 3,044 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Romania number 4,445 0 0 0 0 0 0 0 0 0 0 3,970
Landed Duty‐Paid Value Serbia number 0 0 9,600 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Singapore number 1,465,861 1,841,139 3,276,525 1,214,378 562,808 1,054,659 6,426,838 5,019,526 7,901,017 4,842,628 11,844,773 12,141,866
Landed Duty‐Paid Value South Korea number 2,478,370 2,689,740 4,685,523 3,116,733 8,934,308 13,288,869 12,607,269 9,001,012 8,805,319 18,296,935 16,843,638 10,068,989
Landed Duty‐Paid Value Spain number 8,381 0 0 2,735 0 26,648 57,075 0 0 0 0 0
Landed Duty‐Paid Value Sweden number 0 0 0 0 0 0 0 0 0 0 195,807 0
Landed Duty‐Paid Value Switzerland number 0 0 0 4,543 0 0 6,110 0 0 4,950 0 0
Landed Duty‐Paid Value Taiwan number 49,859,377 56,726,672 102,749,644 88,558,086 170,028,137 39,857,920 107,998,184 6,625,967 27,893,869 51,082,464 35,198,549 25,276,591
Landed Duty‐Paid Value Thailand number 60,637 0 60,637 0 46,644 74,630 31,360 46,644 19,532 198,591 61,027 150,866
Landed Duty‐Paid Value Turkey number 0 0 6,075 0 0 0 1,372,802 380,058 684,503 3,342,060 804,749 521,104
Landed Duty‐Paid Value United Arab Em number 0 0 0 4,820 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value United Kingdom number 0 0 30,250 14,985 8,007 650,645 44,078 54,753 26,372 138,232 0 34,358
Landed Duty‐Paid Value Vietnam number 0 0 0 0 0 0 0 246,500 584,250 2,056,633 452,500 4,068,091
Total: 284,216,564 313,770,865 447,327,890 374,063,256 536,830,519 370,239,008 456,942,409 264,407,766 351,229,552 265,480,070 313,544,668 308,725,730
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Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Australia number 73,752 25,465 0 57,520 39,984 0 118,849 0 0 79,429 11,578 0
Landed Duty‐Paid Value Belgium number 2,233 40,706 0 0 0 8,323 6,124 0 0 0 0 0
Landed Duty‐Paid Value Belize number 0 12,686 12,505 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Canada number 2,341,755 3,601,912 1,602,341 7,326,179 7,819,152 10,460,841 5,244,863 5,868,005 6,540,463 9,466,942 7,489,170 9,389,103
Landed Duty‐Paid Value China number 49,817,386 74,766,606 131,278,968 138,088,062 112,883,555 173,120,060 141,246,118 182,692,257 158,850,939 183,400,710 194,469,423 192,797,363
Landed Duty‐Paid Value Cyprus number 0 238,984 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Denmark number 0 0 0 0 0 0 0 2,558 0 0 0 0
Landed Duty‐Paid Value Dominican Rep number 0 0 0 0 0 0 0 0 0 0 0 9,516
Landed Duty‐Paid Value Estonia number 0 0 6,500 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Finland number 0 0 0 0 0 0 0 0 0 0 131,675 0
Landed Duty‐Paid Value France number 0 0 0 10,141 0 23,456 244,892 60,641 250,778 222,245 20,190 22,505
Landed Duty‐Paid Value Germany number 13,984,217 14,413,781 42,550,217 30,390,320 28,845,669 46,382,839 26,384,715 21,476,988 33,147,743 50,879,743 46,383,797 54,431,619
Landed Duty‐Paid Value Hong Kong number 5,344 0 0 36,058 0 48,393 5,663 21,575 5,604 13,571 28,081 20,861
Landed Duty‐Paid Value Hungary number 0 5,966 0 0 0 10,862 28,880 0 0 0 0 0
Landed Duty‐Paid Value India number 2,737,073 1,614,969 1,120,461 1,952,467 1,243,696 750,788 1,408,568 360,241 461,030 521,290 863,872 314,855
Landed Duty‐Paid Value Indonesia number 0 53,340 0 0 6,185 0 0 126,093 99,557 185,906 84,003 290,744
Landed Duty‐Paid Value Ireland number 0 0 0 0 0 0 0 20,517 0 0 0 0
Landed Duty‐Paid Value Israel number 10,021 0 4,656 6,568 0 13,138 0 0 0 14,565 0 0
Landed Duty‐Paid Value Italy number 23,625 8,463 5,827 330,830 124,025 77,258 99,042 101,120 17,619 137,500 40,357 16,206
Landed Duty‐Paid Value Japan number 3,772,269 3,813,032 2,899,016 12,139,270 4,167,530 13,869,672 12,698,801 4,310,855 11,757,311 32,214,896 4,802,875 9,038,667
Landed Duty‐Paid Value Lithuania number 0 12,707 12,707 12,707 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Malaysia number 27,323,575 26,882,554 48,127,053 140,284,554 98,849,442 114,126,400 105,797,527 159,083,458 148,681,005 121,753,131 143,577,043 181,160,860
Landed Duty‐Paid Value Mexico number 40,639,507 56,500,906 65,445,048 74,840,044 66,615,058 80,936,756 74,600,643 87,448,499 92,175,186 92,528,629 97,337,260 82,916,456
Landed Duty‐Paid Value Netherlands number 0 0 0 0 10,172 0 0 3,472 6,845 111,609 221,298 159,047
Landed Duty‐Paid Value New Zealand number 0 9,488 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Norway number 68,603 3,797 5,039 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Pakistan number 0 0 0 0 0 0 55,396 0 0 0 0 0
Landed Duty‐Paid Value Philippines number 1,920,489 4,339,162 4,184,937 5,792 630,047 2,043,090 14,170,773 3,706,697 11,100,738 10,294,340 12,670,666 20,351,158
Landed Duty‐Paid Value Poland number 0 0 0 6,801 0 0 0 0 0 5,518 0 0
Landed Duty‐Paid Value Portugal number 0 0 0 0 0 0 73,587 0 377,185 0 0 0
Landed Duty‐Paid Value Singapore number 14,323,097 12,168,346 34,189,019 37,533,152 24,201,589 30,586,619 39,255,240 43,870,782 51,469,651 44,610,320 45,310,725 49,013,434
Landed Duty‐Paid Value Slovakia number 0 0 0 0 0 0 4,907 0 0 0 0 0
Landed Duty‐Paid Value South Korea number 8,116,923 15,544,477 33,165,340 20,465,573 25,695,926 25,455,886 30,812,922 51,924,320 40,158,213 54,421,441 52,813,763 45,697,012
Landed Duty‐Paid Value Spain number 0 0 0 45,424 12,317 0 72,078 3,519 3,508 0 407,479 0
Landed Duty‐Paid Value Switzerland number 0 0 0 0 0 0 32,224 0 0 0 0 19,135
Landed Duty‐Paid Value Taiwan number 10,755,623 24,152,750 20,873,952 22,774,464 18,495,122 37,119,678 29,096,080 27,803,997 41,954,111 37,354,874 39,787,823 32,318,514
Landed Duty‐Paid Value Thailand number 384,218 15,013 311,858 843,091 1,585,069 1,587,483 626,477 679,132 516,882 5,114,199 11,714,773 17,480,036
Landed Duty‐Paid Value Turkey number 109,995 0 955,126 5,012,815 3,129,504 2,647,789 1,461,468 263,010 4,889,682 2,573,971 2,848,002 516,248
Landed Duty‐Paid Value United Arab Em number 0 0 3,250 8,274 69,542 13,772 5,587 8,303 13,629 35,508 0 14,564
Landed Duty‐Paid Value United Kingdom number 78,832 31,440 17,793 24,768 2,967 0 43,445 48,012 0 0 127,345 315,172
Landed Duty‐Paid Value Vietnam number 1,020,055 3,952,864 4,661,923 9,058,655 13,039,301 13,593,786 16,917,993 10,361,506 18,684,897 24,322,589 29,695,555 30,980,217
Total: 177,508,592 242,209,414 391,433,536 501,253,529 407,465,852 552,876,889 500,512,862 600,245,557 621,162,576 670,262,926 690,836,753 727,273,292
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Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Australia number 85,004 0 10,066 0 0 0 0 0 0 0 0 55,214
Landed Duty‐Paid Value Austria number 0 0 0 0 44,032 0 0 0 0 0 0 0
Landed Duty‐Paid Value Bangladesh number 0 0 39,360 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Belgium number 0 0 0 0 0 0 0 5,481 11,156 0 0 0
Landed Duty‐Paid Value Br  Virgin Is number 0 0 0 0 0 31,575 0 0 0 0 0 0
Landed Duty‐Paid Value Canada number 11,503,826 9,353,158 8,314,964 10,551,577 4,528,779 5,848,067 8,384,219 5,757,272 7,621,152 8,132,554 5,044,893 3,695,954
Landed Duty‐Paid Value China number 173,514,584 210,495,292 216,773,926 174,330,621 180,334,617 174,634,939 107,670,171 105,912,305 79,274,844 48,951,540 32,007,989 27,722,656
Landed Duty‐Paid Value Colombia number 0 0 0 3,310 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Denmark number 0 0 0 0 0 20,613 0 0 0 0 0 0
Landed Duty‐Paid Value France number 0 0 0 5,240,245 3,414,534 3,182,434 3,284,830 382,251 0 11,658 49,052 13,357
Landed Duty‐Paid Value Germany number 22,949,248 12,602,996 9,330,406 14,567,670 13,797,497 15,546,655 19,931,806 20,721,119 19,420,252 10,775,387 3,553,634 630,041
Landed Duty‐Paid Value Honduras number 0 0 0 0 0 0 0 0 21,039 0 0 0
Landed Duty‐Paid Value Hong Kong number 19,137 2,625 8,089 0 0 1,755,114 12,007 46,034 20,121 0 37,984 29,117
Landed Duty‐Paid Value Hungary number 0 0 0 0 0 0 6,953 0 20,359 0 0 0
Landed Duty‐Paid Value India number 1,061,133 413,905 198,421 498,866 444,712 471,238 370,778 1,103,826 1,283,886 317,463 136,564 440,683
Landed Duty‐Paid Value Indonesia number 45,611 137,012 329,097 40,521 138,555 129,969 77,603 76,244 333,340 134,471 242,770 124,328
Landed Duty‐Paid Value Israel number 4,794 6,768 0 0 0 0 0 0 0 0 5,671 0
Landed Duty‐Paid Value Italy number 12,557 95,481 10,445 65,477 144,568 469,574 392,370 116,628 210,952 65,258 127,268 85,981
Landed Duty‐Paid Value Japan number 2,698,591 9,246,620 12,216,608 1,440,742 9,429,193 8,684,352 3,744,039 16,556,680 19,582,036 17,637,404 5,126,704 7,368,889
Landed Duty‐Paid Value Latvia number 0 0 4,825 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Lithuania number 26,734 42,147 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Malaysia number 204,653,973 136,202,160 201,258,186 252,995,352 275,980,554 280,206,599 226,346,240 254,546,483 217,995,670 220,465,640 158,172,299 101,707,619
Landed Duty‐Paid Value Mauritius number 0 0 0 0 0 0 2,086,656 0 0 0 0 0
Landed Duty‐Paid Value Mexico number 101,980,769 78,734,698 68,645,948 80,375,287 80,989,396 76,765,107 71,016,169 84,146,435 74,348,513 43,129,764 49,751,724 44,754,498
Landed Duty‐Paid Value Netherlands number 492,440 362,040 0 443,453 284,207 451,000 0 0 0 0 0 0
Landed Duty‐Paid Value Peru number 0 0 0 0 0 0 0 0 0 35,784 0 0
Landed Duty‐Paid Value Philippines number 20,690,333 10,782,749 33,451,774 15,203,376 22,117,086 11,399,239 10,048,662 558,877 12,601 997,185 19,034 25,893
Landed Duty‐Paid Value Poland number 0 0 4,095,617 241,380 0 708,616 5,997 22,957 4,367,554 70,109 726,071 70,109
Landed Duty‐Paid Value Portugal number 0 0 0 0 0 0 0 0 0 1,132,880 846,720 2,017,680
Landed Duty‐Paid Value Romania number 0 0 0 0 0 0 0 0 0 0 0 13,955
Landed Duty‐Paid Value Singapore number 46,698,322 32,341,051 33,213,402 23,058,114 37,334,150 44,561,513 43,065,985 26,822,549 21,632,028 19,830,003 19,850,459 11,772,049
Landed Duty‐Paid Value Slovakia number 0 0 0 0 0 0 0 0 0 0 0 5,747
Landed Duty‐Paid Value South Africa number 1,390,656 4,842,276 6,126,328 1,447,271 3,835,538 2,378,711 0 0 0 4,040,355 0 1,014,378
Landed Duty‐Paid Value South Korea number 62,040,705 76,298,737 111,202,794 105,111,507 114,333,898 147,984,860 132,151,224 138,843,683 134,710,363 121,115,033 101,686,312 85,829,610
Landed Duty‐Paid Value Spain number 37,536 354,687 7,135 844,721 586,152 0 574,830 268,399 6,715 2,498 0 0
Landed Duty‐Paid Value Sweden number 0 0 0 0 0 0 0 3,185 0 0 0 0
Landed Duty‐Paid Value Taiwan number 30,396,747 31,986,228 36,520,736 23,473,751 29,796,670 24,382,932 24,391,531 20,280,776 12,571,563 2,903,309 4,437,511 4,639,387
Landed Duty‐Paid Value Thailand number 15,107,732 24,943,274 28,540,482 54,401,212 44,471,435 59,865,002 54,971,259 46,844,570 66,781,906 51,940,229 50,508,417 33,574,981
Landed Duty‐Paid Value Togo number 0 0 0 0 0 0 0 0 4,506 0 0 0
Landed Duty‐Paid Value Turkey number 53,560 43,934 1,238,996 1,550,801 0 342,974 0 48,416 0 21,075 1,322,460 0
Landed Duty‐Paid Value United Arab Em number 0 0 6,626 0 0 0 0 8,226 17,107 6,732 0 0
Landed Duty‐Paid Value United Kingdom number 0 11,075 6,204 11,727 81,573 0 163,825 4,228 44,077 0 0 64,125
Landed Duty‐Paid Value Vietnam number 20,260,915 22,804,212 32,101,217 38,091,509 54,273,159 60,886,709 63,799,418 83,475,881 48,590,458 43,460,685 39,274,358 22,784,046
Total: 715,724,907 662,103,125 803,651,652 803,988,490 876,360,305 920,707,792 772,496,572 806,552,505 708,882,198 595,177,016 472,927,894 348,440,297
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Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Australia number 0 0 0 52,143 0 0 0 3,490 42,613 0 0 34,544
Landed Duty‐Paid Value Austria number 2,543 19,081 0 3,572 0 0 0 7,009 0 0 0 0
Landed Duty‐Paid Value Belgium number 0 0 0 0 10,321 0 0 0 0 0 3,059 0
Landed Duty‐Paid Value Brazil number 11,537 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Bulgaria number 0 0 0 0 0 0 0 0 0 0 13,650 0
Landed Duty‐Paid Value Canada number 3,507,317 4,328,510 3,456,408 6,976,408 5,335,649 8,200,054 8,427,555 7,160,066 11,238,147 16,555,895 28,804,242 30,094,344
Landed Duty‐Paid Value China number 11,907,668 8,716,640 4,498,709 2,455,851 2,582,672 2,611,763 2,502,498 20,752,936 58,485,528 215,246,170 178,319,515 47,906,688
Landed Duty‐Paid Value Denmark number 0 0 0 0 21,979 23,650 0 2,500 19,564 20,208 0 0
Landed Duty‐Paid Value France number 190,858 30,300 0 15,910 63,302 146,753 180,061 896,071 37,825 115,230 181,352 558,256
Landed Duty‐Paid Value Germany number 2,896,430 978,663 3,172,579 3,933,158 2,327,194 1,593,009 2,323,360 2,178,360 1,914,102 1,846,012 539,476 709,173
Landed Duty‐Paid Value Hong Kong number 33,326 145,145 7,542 35,842 2,343 0 0 902,139 0 0 0 0
Landed Duty‐Paid Value Hungary number 6,344 36,466 0 0 29,549 6,415 0 2,895 0 0 0 0
Landed Duty‐Paid Value India number 363,316 225,336 133,443 155,131 374,980 162,303 180,956 310,541 495,715 3,263,324 10,857,007 14,351,900
Landed Duty‐Paid Value Indonesia number 244,281 176,334 185,909 461,884 477,826 301,670 329,771 783,256 471,682 285,242 615,719 833,682
Landed Duty‐Paid Value Ireland number 0 0 0 0 11,297 16,535 0 0 0 7,755 0 0
Landed Duty‐Paid Value Israel number 3,551 0 24,069 0 0 0 0 0 0 0 10,200 0
Landed Duty‐Paid Value Italy number 12,576 43,952 11,439 100,842 27,226 32,209 7,947 24,684 10,363,494 5,176,212 663,296 882,986
Landed Duty‐Paid Value Japan number 4,363,733 1,095,013 1,524,630 5,023,612 2,960,306 9,131,126 585,910 3,387,655 4,348,451 5,880,422 19,288,892 27,157,587
Landed Duty‐Paid Value Lithuania number 0 0 0 21,833 0 10,267 0 0 0 14,305 321,301 2,749
Landed Duty‐Paid Value Malaysia number 61,094,939 61,798,480 172,741,121 106,474,574 171,689,686 111,896,828 128,190,795 148,992,596 150,253,973 161,777,932 178,583,906 163,753,119
Landed Duty‐Paid Value Maldives number 0 129,552 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Mexico number 50,558 33,339 44,866 282,624 150,509 188,983 6,898,520 51,707,642 53,832,855 49,471,790 65,855,170 41,422,421
Landed Duty‐Paid Value Netherlands number 133,626 133,517 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Philippines number 0 3,419 95,193 4,076 87,866 2,921 248,464 21,744 111,904 30,995 2,507,192 17,762,995
Landed Duty‐Paid Value Poland number 12,887 70,109 0 0 0 0 10,442 11,940 118,740 7,489,745 6,074,132 2,195,900
Landed Duty‐Paid Value Portugal number 0 582,111 0 0 7,650 0 0 0 0 0 0 0
Landed Duty‐Paid Value Singapore number 6,350,685 6,328,222 6,623,307 4,034,543 6,931,639 23,533,217 11,420,824 18,908,800 14,531,245 22,324,825 21,016,322 16,542,085
Landed Duty‐Paid Value Slovakia number 0 0 0 0 0 0 3,960 0 0 0 0 0
Landed Duty‐Paid Value South Africa number 0 0 0 0 0 0 3,292 0 9,690 0 0 0
Landed Duty‐Paid Value South Korea number 60,484,592 58,596,067 72,768,821 45,894,452 66,666,490 84,306,987 106,347,776 87,236,248 121,634,369 123,619,887 146,825,597 135,022,647
Landed Duty‐Paid Value Spain number 10,111 0 3,272 0 5,200 0 42,163 0 6,057 0 0 0
Landed Duty‐Paid Value Switzerland number 0 0 0 0 5,875 6,367 0 109,568 122,495 128,706 36,864 0
Landed Duty‐Paid Value Taiwan number 1,769,446 2,485,857 1,916,168 1,074,820 770,990 376,061 484,732 955,706 2,478,156 8,511,057 4,122,608 1,412,824
Landed Duty‐Paid Value Thailand number 13,103,049 20,136,469 33,303,631 22,760,475 28,650,812 25,634,266 43,668,472 43,770,192 50,300,047 67,393,761 42,235,869 53,229,779
Landed Duty‐Paid Value Turkey number 0 0 0 0 0 0 0 0 424,511 0 3,157,500 0
Landed Duty‐Paid Value United Arab Em number 0 4,102,400 7,526,880 7,450 2,278 0 0 0 0 0 0 0
Landed Duty‐Paid Value United Kingdom number 30,931 319,880 5,485 93,630 0 66,734 73,900 7,464 16,042 30,601 95,681 15,083
Landed Duty‐Paid Value Vietnam number 7,450,655 4,130,480 27,188,516 38,791,440 42,650,417 43,484,727 55,688,540 76,304,284 77,051,607 132,769,567 159,124,905 134,911,744
Total: 174,034,959 174,645,342 335,231,988 238,654,270 331,844,056 311,732,845 367,619,938 464,437,786 558,308,812 821,959,641 869,253,455 688,800,506
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Imports For Consumption | Monthly data for 2018
Data Row Count 32

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Landed Duty‐Paid Value Australia number 42,070 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Austria number 8,910 0 0 5,559 2,780 0 0 0 0 0 0 0
Landed Duty‐Paid Value Belgium number 0 0 0 0 0 4,220 0 0 0 0 0 0
Landed Duty‐Paid Value Brazil number 4,470 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Canada number 15,146,578 6,727,033 124,875 1,487,217 4,501,505 1,476,658 0 0 0 0 0 0
Landed Duty‐Paid Value China number 6,001,519 1,017,211 1,455,628 1,575,214 2,452,389 3,875,356 0 0 0 0 0 0
Landed Duty‐Paid Value Denmark number 2,200 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Dominican Rep number 0 0 0 0 54,890 0 0 0 0 0 0 0
Landed Duty‐Paid Value Egypt number 0 0 0 0 2,400 0 0 0 0 0 0 0
Landed Duty‐Paid Value France number 413,029 13,388 110,888 179,320 1,859,374 2,943 0 0 0 0 0 0
Landed Duty‐Paid Value Germany number 3,448,137 72,676 18,405 54,041 380,383 0 0 0 0 0 0 0
Landed Duty‐Paid Value Hong Kong number 0 3,468 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Hungary number 3,069 0 0 0 3,938 0 0 0 0 0 0 0
Landed Duty‐Paid Value India number 14,080,864 1,790,450 521,424 1,351,126 2,920,319 2,715,861 0 0 0 0 0 0
Landed Duty‐Paid Value Indonesia number 193,399 351,719 531,442 358,429 638,064 438,033 0 0 0 0 0 0
Landed Duty‐Paid Value Ireland number 8,997 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Italy number 139,150 20,504 753,300 339,558 221,979 739,152 0 0 0 0 0 0
Landed Duty‐Paid Value Japan number 27,996,212 4,495,770 3,449,033 8,955,903 7,538,740 16,380,215 0 0 0 0 0 0
Landed Duty‐Paid Value Lithuania number 327,355 337,407 0 0 57,024 0 0 0 0 0 0 0
Landed Duty‐Paid Value Malaysia number 121,112,001 51,981,584 58,881,850 59,736,151 65,917,143 91,155,891 0 0 0 0 0 0
Landed Duty‐Paid Value Mexico number 61,486,816 29,048,496 9,686,160 26,907,718 25,682,946 18,261,921 0 0 0 0 0 0
Landed Duty‐Paid Value Netherlands number 12,280 0 0 0 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Philippines number 15,407,988 4,780,816 116,655 3,003,645 7,751,125 1,887,654 0 0 0 0 0 0
Landed Duty‐Paid Value Poland number 0 0 0 24,007 0 0 0 0 0 0 0 0
Landed Duty‐Paid Value Singapore number 12,448,663 18,096,599 16,443,912 6,019,503 2,625,230 14,640,812 0 0 0 0 0 0
Landed Duty‐Paid Value South Korea number 108,531,332 35,731,132 46,190,910 47,867,075 31,724,411 22,653,347 0 0 0 0 0 0
Landed Duty‐Paid Value Spain number 0 0 0 4,002 0 32,247 0 0 0 0 0 0
Landed Duty‐Paid Value Taiwan number 2,283,407 1,788,075 826,013 3,301,665 3,489,319 2,623,752 0 0 0 0 0 0
Landed Duty‐Paid Value Thailand number 48,335,315 12,778,712 14,905,449 9,129,672 21,542,994 24,835,824 0 0 0 0 0 0
Landed Duty‐Paid Value Turkey number 0 1,485,765 1,727,512 3,969,939 12,586,356 9,055,635 0 0 0 0 0 0
Landed Duty‐Paid Value United Kingdom number 63,820 7,083 0 0 16,527 105,187 0 0 0 0 0 0
Landed Duty‐Paid Value Vietnam number 59,637,770 18,357,456 4,072,301 17,064,526 20,524,711 44,737,483 0 0 0 0 0 0
Total: 497,135,351 188,885,344 159,815,757 191,334,270 212,494,547 255,622,191 0 0 0 0 0 0
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Imports For Consumption | Monthly data for 2019
Data Row Count 0

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Total: 0 0 0 0 0 0 0 0 0 0 0 0

Imports For Consumption | Monthly data for 2020
Data Row Count 0

Data Type Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Total: 0 0 0 0 0 0 0 0 0 0 0 0

Imports For Consumption | Monthly data for 2021
Data Row Count 0

Data Type Country Quantity Description JAN FEB MAR APR
Total: 0 0 0 0
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0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0
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25
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Belgium number 0 0 0 0 0 0 0 29 0 0 0 0
Canada number 0 0 0 0 0 0 32,278 29,196 9,761 37,155 12,369 5,552
China number 0 0 0 0 0 0 124,713 73,809 69,369 57,014 195,447 52,814
Croatia number 0 0 0 0 0 0 0 0 0 40 0 0
Denmark number 0 0 0 0 0 0 0 0 720 0 0 0
France number 0 0 0 0 0 0 6,144 3,072 415 52 488 1,142
Germany number 0 0 0 0 0 0 428 6,466 15 25 0 0
Hong Kong number 0 0 0 0 0 0 17 0 0 0 0 0
India number 0 0 0 0 0 0 27,626 6,973 23,178 75,134 38,176 7,274
Indonesia number 0 0 0 0 0 0 5,527 2,050 1,224 3,216 4,940 1,523
Italy number 0 0 0 0 0 0 5,252 2,386 11,717 5,914 9,857 5,626
Japan number 0 0 0 0 0 0 143,790 99,047 169,323 279,544 43,838 83,572
Malaysia number 0 0 0 0 0 0 372,203 448,728 533,935 795,881 831,542 968,479
Mexico number 0 0 0 0 0 0 180,436 131,878 109,639 119,921 103,327 65,655
Philippines number 0 0 0 0 0 0 7,592 1,219 6,000 0 3,822 3,072
Russia number 0 0 0 0 0 0 0 0 0 0 25 0
Singapore number 0 0 0 0 0 0 163,523 112,465 157,887 179,700 106,682 62,021
South Korea number 0 0 0 0 0 0 595,284 1,166,442 848,748 1,121,616 683,906 318,436
Spain number 0 0 0 0 0 0 0 156 0 1 10 24
Switzerland number 0 0 0 0 0 0 0 0 0 0 0 72
Taiwan number 0 0 0 0 0 0 96,832 313,262 370,974 272,620 139,093 126,392
Thailand number 0 0 0 0 0 0 66,890 64,014 105,438 133,135 78,240 64,481
Turkey number 0 0 0 0 0 0 28,465 28,008 30,402 26,364 24,620 34,854
United Kingdom number 0 0 0 0 0 0 0 1,195 0 483 10 0
Vietnam number 0 0 0 0 0 0 473,747 483,824 399,615 450,515 529,747 367,449

0 0 0 0 0 0 2,330,747 2,974,219 2,848,360 3,558,330 2,806,139 2,168,438
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34
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Australia number 0 0 0 8 0 0 0 0 1 0 0 0
Austria number 668 0 0 0 0 0 0 0 0 0 10 0
Belgium number 0 0 0 38 0 0 0 0 0 0 182 0
Bulgaria number 0 0 1 0 0 0 7 0 0 0 0 8
Burma number 0 0 0 0 0 0 0 120 0 405,244 3,025 0
Cambodia number 0 0 0 0 1,544 0 0 12,000 7,905 36,330 44,613 40,533
Canada number 24,887 7,324 12,263 15,758 29,426 25,539 19,805 55,100 51,046 65,068 53,938 79,258
China number 89,027 30,024 145,379 49,150 67,080 72,284 53,704 240,789 3,519,405 3,699,311 5,778,975 5,277,496
Croatia number 0 0 0 0 0 0 0 0 12,000 0 0 0
France number 0 6,544 631 0 39 0 12 0 4 52 0 0
Germany number 10 0 0 2,000 18 187 0 89 202 10,075 1,199 25
India number 5,395 4,747 10,736 7,192 166,472 10,739 41,114 62,090 120,498 180,182 198,841 161,939
Indonesia number 12,600 5,016 6,038 2,395 19,358 8,184 672 12,840 1,028 4,460 5,321 3,076
Italy number 4,320 3,170 10,250 5,132 4,590 9,872 8,837 5,624 14,024 5,968 9,517 6,048
Japan number 125,358 208,930 83,572 125,358 200,681 1,535,092 149,063 10,137,600 3,688,897 3,495,924 1,175,040 2,992,057
Jordan number 0 26 0 0 0 0 0 27 1,188 4,158 12,475 122
Malaysia number 1,560,719 625,691 600,769 1,619,674 1,873,877 1,424,334 1,502,289 5,119,154 4,582,787 2,307,953 3,066,786 5,268,975
Mexico number 79,343 66,294 69,071 44,430 50,897 33,220 56,516 94,734 144,632 128,402 51,554 70,198
Netherlands number 0 1 0 0 0 16 0 0 0 0 0 0
Nicaragua number 0 0 0 0 0 0 0 0 0 12,000 0 0
Philippines number 23,020 21,616 17,391 9,800 110,486 5,798 31,760 1,072 1,376 197,619 7,529 19,943
Poland number 0 0 0 0 0 700 0 0 0 0 0 323
Russia number 0 0 0 0 0 0 0 629 0 0 0 0
Singapore number 56,909 121,600 132,813 57,095 122,057 193,262 229,313 155,756 226,042 222,768 231,390 284,782
Slovenia number 0 0 0 0 0 0 0 500 0 0 0 0
South Korea number 1,358,869 2,706,681 2,013,770 1,520,287 3,146,180 3,341,332 1,160,896 10,968,212 27,147,064 19,446,678 43,320,345 28,387,469
Spain number 0 0 486 15 0 0 0 0 0 0 0 192
Sweden number 0 0 0 0 0 0 140 0 0 0 0 0
Switzerland number 0 0 0 0 0 0 0 0 320 0 0 0
Taiwan number 135,250 298,336 223,391 619,968 1,128,196 473,293 2,595,253 4,720,288 4,786,571 6,710,000 5,765,906 6,689,826
Thailand number 33,611 169,318 189,703 243,378 375,652 316,102 319,159 617,312 406,330 474,205 555,641 625,512
Turkey number 40,782 57,174 42,193 113,392 170,264 127,302 80,066 127,424 42,498 21,504 10,340 10,509
United Kingdom number 10 0 7 0 0 0 2 1 2 0 1 0
Vietnam number 417,293 247,405 583,175 588,944 804,684 1,255,603 2,131,580 6,321,926 5,066,033 4,562,374 4,437,284 3,903,758

3,968,071 4,579,897 4,141,639 5,024,014 8,271,501 8,832,859 8,380,188 38,653,287 49,819,853 41,990,275 64,729,912 53,822,049
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37
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Australia number 0 0 0 0 0 0 0 0 0 2 0 0
Austria number 18 16 220 0 0 0 0 0 24 0 0 0
Bangladesh number 0 0 0 60 0 0 0 0 0 0 0 0
Belgium number 0 0 0 0 0 0 0 0 0 450 0 0
Brazil number 0 0 856 0 0 0 0 0 0 1,995 0 0
Burma number 4,564 1,544 9,883 3,752 5,440 300 686,716 6,743 4,368 2,600 1,630 5,098
Cambodia number 25,229 47,608 90,549 43,790 60,725 88,552 153,765 94,739 268,226 148,556 219,167 304,520
Canada number 47,781 42,696 59,171 49,220 57,884 49,279 44,387 68,153 46,982 103,990 38,010 26,718
China number 1,584,333 13,592,747 8,707,287 1,989,742 18,423,125 1,118,737 146,270 178,620 80,726 2,538,631 152,378 50,375
France number 0 0 0 0 0 0 0 131 64 410 420 8
Georgia number 0 0 0 0 0 0 0 0 260 0 0 0
Germany number 511 310 2 0 0 99 839 1,077 0 291 0 158
Haiti number 0 0 0 0 0 0 0 0 0 4,050 0 0
Hungary number 3,000 0 0 0 0 0 0 0 0 0 0 0
India number 354,321 16,930 22,956 30,688 3,120 6,062 18,940 14,922 17,778 54,207 6,756 26,905
Indonesia number 4,514 5,800 2,243 5,439 240 8,884 12,734 6,464 7,682 13,912 0 8,542
Italy number 9,460 15,502 37,906 28,382 18,408 1,666 1,371 62,266 2,913 20,972 30,614 4,656
Japan number 805,535 5,389,416 2,509,781 603,625 0 4,200 0 12,600 0 0 0 17
Jordan number 4,158 122 122 122 0 0 0 594 0 594 2,376 0
Lithuania number 0 0 0 0 0 0 0 0 0 0 1,097 0
Malaysia number 6,632,556 4,669,502 2,069,295 1,607,567 2,445,028 8,955,469 1,636,559 14,517,433 8,592,941 7,181,988 5,619,314 5,491,764
Mexico number 108,557 33,132 28,565 12,676 5,966 32,961 50,205 46,705 35,885 52,025 68,110 60,865
Netherlands number 1 0 0 35 0 4 0 15 1 0 0 2
Philippines number 26,754 30,026 60,719 15,467 38,980 73,264 8,657 100 3,200 0 42,175 32,620
Poland number 68 0 840 0 1,676 110 68 1,680 0 0 0 1,680
Singapore number 181,483 237,368 190,333 191,198 143,321 142,986 126,553 165,006 102,525 145,596 172,445 108,157
South Korea number 41,093,959 25,538,684 25,398,850 32,835,796 12,020,192 11,783,496 18,424,475 16,465,008 13,343,445 29,012,089 21,755,921 17,796,467
Spain number 0 0 0 0 50 0 0 0 0 0 0 0
Sweden number 9 0 0 0 0 0 0 0 0 0 0 0
Switzerland number 0 0 0 0 8 0 0 0 0 0 0 0
Taiwan number 5,337,778 2,958,791 3,726,232 680,828 1,550,289 1,229,644 2,015,269 2,593,957 1,825,455 2,617,376 2,868,692 2,540,329
Thailand number 794,785 709,187 1,212,184 1,102,777 2,184,733 1,438,761 3,405,969 1,733,171 1,674,042 831,259 567,218 2,108,700
Turkey number 36,060 105,293 84,240 72,180 163,288 56,712 55,795 61,100 30,065 43,615 0 0
Ukraine number 0 0 0 0 0 0 9,912 1,416 708 0 5,664 0
United Arab Em number 0 0 0 0 0 0 0 0 0 0 0 3
United Kingdom number 0 0 0 0 0 0 0 4 1 0 0 98
Vietnam number 4,595,829 2,459,997 8,697,412 8,853,574 4,579,470 1,714,790 1,800,057 2,666,725 2,460,773 2,888,038 5,485,226 3,124,952

61,651,263 55,854,671 52,909,646 48,126,918 41,701,943 26,705,976 28,598,541 38,698,629 28,498,064 45,662,646 37,037,213 31,692,634
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27
Country Quantity Description JAN FEB MAR APR MAY

Armenia number 0 520 520 1,040 0
Australia number 0 0 1,634 0 0
Burma number 400 161,950 450 3,850 0
Cambodia number 334,421 192,125 176,275 277,922 234076
Canada number 28,378 37,151 319,390 27,872 36203
China number 63,997 65,895 69,607 38,922 90635
France number 384 0 320 0 0
Germany number 0 0 1,530 3,535 0
Hungary number 0 613 0 0 0
India number 12,022 6,184 29,986 3,980 5801
Indonesia number 4,518 8,268 2,772 3,988 4364
Italy number 6,008 2,187 5,144 3,020 3416
Japan number 0 2,940 31,396 17,453 20277
Malaysia number 10,968,475 4,999,451 23,078,042 5,262,029 14786765
Mexico number 0 100 44,933 896 9962
Netherlands number 0 0 1 0 0
Philippines number 48,600 13,623 11,716 7,154 45790
Poland number 0 32 855 1,790 895
Singapore number 127,573 110,033 551,004 117,534 232193
South Korea number 16,406,122 12,812,265 17,757,434 28,255,123 18054355
Spain number 0 550 0 64 127
Taiwan number 2,545,966 2,028,310 2,223,552 1,483,090 2006831
Thailand number 805,741 19,182,751 2,765,496 1,946,252 3259544
Turkey number 9,295 22,360 16,558 44,120 25502
Ukraine number 0 3,186 5,664 0 0
United Kingdom number 0 0 3 0 0
Vietnam number 5,701,716 3,977,228 6,183,748 8,761,091 6066769

37,063,616 43,627,722 53,278,030 46,260,725 44883505
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0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0

0
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

0 0 0 0 0 0 0 0 0 0 0 0
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25
Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Belgium number 0 0 0 0 0 0 0 11,260 0 0 0 0
Canada number 0 0 0 0 0 0 3,215,262 2,896,158 896,439 3,182,724 1,041,689 432,108
China number 0 0 0 0 0 0 807,295 2,786,308 1,163,235 1,062,312 1,063,365 966,808
Croatia number 0 0 0 0 0 0 0 0 0 8,554 0 0
Denmark number 0 0 0 0 0 0 0 0 12,363 0 0 0
France number 0 0 0 0 0 0 756,900 379,750 88,675 22,568 79,084 89,935
Germany number 0 0 0 0 0 0 109,292 108,376 5,251 12,178 0 0
Hong Kong number 0 0 0 0 0 0 2,427 0 0 0 0 0
India number 0 0 0 0 0 0 3,370,178 285,620 2,153,524 8,737,372 4,339,999 658,198
Indonesia number 0 0 0 0 0 0 292,309 197,108 66,722 91,117 210,671 62,604
Italy number 0 0 0 0 0 0 764,673 288,818 1,552,163 626,853 1,836,992 678,112
Japan number 0 0 0 0 0 0 4,586,861 4,683,239 5,561,775 9,980,712 1,678,248 2,894,924
Malaysia number 0 0 0 0 0 0 52,110,179 49,654,452 69,863,087 56,343,183 94,600,206 99,903,087
Mexico number 0 0 0 0 0 0 47,856,551 30,196,267 21,590,976 21,639,447 20,684,384 15,543,690
Philippines number 0 0 0 0 0 0 27,267 51,026 9,799 0 336,052 380,460
Russia number 0 0 0 0 0 0 0 0 0 0 3,200 0
Singapore number 0 0 0 0 0 0 24,034,156 14,730,286 21,072,436 23,421,318 13,835,190 7,939,737
South Korea number 0 0 0 0 0 0 34,585,792 63,805,378 65,901,551 73,002,342 70,255,786 36,456,532
Spain number 0 0 0 0 0 0 0 37,945 0 30,433 14,996 8,103
Switzerland number 0 0 0 0 0 0 0 0 0 0 0 12,843
Taiwan number 0 0 0 0 0 0 2,633,939 2,411,430 1,603,815 1,394,007 3,539,413 1,226,010
Thailand number 0 0 0 0 0 0 9,324,949 8,660,621 13,444,507 17,623,714 10,158,423 7,497,158
Turkey number 0 0 0 0 0 0 2,347,062 2,391,154 2,736,368 2,053,547 1,674,266 2,401,394
United Kingdom number 0 0 0 0 0 0 0 296,403 0 119,282 4,325 0
Vietnam number 0 0 0 0 0 0 50,315,409 55,586,184 49,160,246 52,110,761 36,279,314 22,600,163

0 0 0 0 0 0 237,140,501 239,457,783 256,882,932 271,462,424 261,635,603 199,751,866
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onsumption | Monthly data for 2019
34

Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Australia number 0 0 0 5,950 0 0 0 0 4,622 0 0 0
Austria number 9,442 0 0 0 0 0 0 0 0 0 2,984 0
Belgium number 0 0 0 11,234 0 0 0 0 0 0 18,897 0
Bulgaria number 0 0 2,375 0 0 0 30,055 0 0 0 0 36,075
Burma number 0 0 0 0 0 0 0 6,900 0 364,132 364,246 0
Cambodia number 0 0 0 0 158,609 0 0 809,678 528,085 2,394,012 3,105,518 3,642,663
Canada number 2,025,392 538,135 685,057 976,775 1,964,094 1,447,394 1,168,996 3,507,230 3,284,590 3,645,157 3,594,925 4,836,939
China number 1,114,956 500,473 644,505 426,438 1,488,841 534,193 414,540 518,239 4,715,994 36,788,024 6,697,366 47,485,072
Croatia number 0 0 0 0 0 0 0 0 6,710 0 0 0
France number 0 771,913 112,923 0 9,157 0 7,068 0 3,933 16,401 0 0
Germany number 5,087 0 0 135,566 17,163 37,600 0 32,721 17,088 897,026 52,048 8,558
India number 635,737 401,381 665,519 748,621 1,248,979 393,461 3,976,333 7,359,156 14,420,604 18,815,289 22,479,690 17,595,864
Indonesia number 6,565 64,199 701,231 87,456 895,267 947,222 80,178 375,214 17,901 242,308 117,884 353,568
Italy number 576,701 398,038 942,280 238,339 458,052 870,871 269,036 524,377 630,954 566,621 877,588 527,624
Japan number 4,367,434 7,424,736 2,903,142 4,408,459 7,088,151 4,360,367 4,441,363 10,766,857 3,972,676 3,781,598 1,075,722 2,808,307
Jordan number 0 3,719 0 0 0 0 0 4,263 105,495 555,441 1,692,118 52,748
Malaysia number 59,670,779 68,996,871 74,433,458 95,389,019 135,656,847 138,928,869 152,603,296 193,538,704 197,109,570 201,662,140 255,346,936 174,234,540
Mexico number 17,893,547 15,421,550 16,065,206 7,472,977 8,615,814 6,406,374 11,982,611 17,563,357 11,689,310 17,824,923 8,635,350 11,530,066
Netherlands number 0 2,392 0 0 0 3,395 0 0 0 0 0 0
Nicaragua number 0 0 0 0 0 0 0 0 0 1,425,750 0 0
Philippines number 183,526 184,082 228,983 143,531 763,318 452,643 1,892,678 16,172 31,293 1,236,213 756,576 2,166,117
Poland number 0 0 0 0 0 66,746 0 0 0 0 0 52,400
Russia number 0 0 0 0 0 0 0 5,422 0 0 0 0
Singapore number 6,205,508 11,190,172 11,631,754 5,194,468 12,071,239 20,937,242 24,676,621 16,359,669 23,830,664 22,359,213 23,293,143 29,923,108
Slovenia number 0 0 0 0 0 0 0 70,000 0 0 0 0
South Korea number 31,466,038 48,305,068 44,925,473 41,673,263 61,566,619 44,892,368 49,031,878 70,839,250 69,845,019 91,483,893 94,207,691 92,530,542
Spain number 0 0 155,826 5,534 0 0 0 0 0 0 0 76,172
Sweden number 0 0 0 0 0 0 16,946 0 0 0 0 0
Switzerland number 0 0 0 0 0 0 0 0 63,447 0 0 0
Taiwan number 926,286 2,537,821 4,586,579 20,547,946 28,214,534 4,445,665 5,911,823 6,273,541 5,586,403 7,435,342 10,013,896 18,771,661
Thailand number 3,320,313 17,638,262 21,335,262 28,088,891 44,477,383 44,573,653 46,599,744 57,337,929 54,094,797 77,483,968 88,377,523 98,170,432
Turkey number 2,798,104 5,114,937 2,993,145 11,758,590 19,988,175 16,096,332 10,304,302 16,091,736 5,147,167 2,810,557 1,248,621 1,189,808
United Kingdom number 3,960 0 72,500 0 0 0 15,861 12,043 22,950 0 7,422 0
Vietnam number 9,401,578 19,586,814 39,254,230 38,324,499 77,890,482 129,348,848 114,688,538 129,903,678 140,420,158 136,141,457 128,693,485 149,169,799

140,610,953 199,080,563 222,339,448 255,637,556 402,572,724 414,743,243 428,111,867 531,916,136 535,549,430 627,929,465 650,659,629 655,162,063
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Country Quantity Description JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Australia number 0 0 0 0 0 0 0 0 0 6,850 0 0
Austria number 2,181 22,359 16,720 0 0 0 0 0 3,481 0 0 0
Bangladesh number 0 0 0 80,500 0 0 0 0 0 0 0 0
Belgium number 0 0 0 0 0 0 0 0 0 76,872 0 0
Brazil number 0 0 51,099 0 0 0 0 0 0 163,125 0 0
Burma number 496,139 66,806 423,889 329,523 293,471 19,761 1,116,908 433,311 309,245 152,893 132,053 307,344
Cambodia number 2,521,923 4,810,587 9,281,435 4,018,336 5,467,757 7,708,314 13,959,467 8,305,396 21,884,962 13,682,761 16,168,010 22,367,331
Canada number 2,763,346 1,706,134 2,866,745 2,845,090 6,115,153 3,661,947 1,719,180 6,313,012 2,580,065 8,376,789 979,005 1,053,758
China number 19,108,123 69,641,176 98,258,782 47,959,671 86,358,648 33,667,335 8,539,980 13,868,575 4,599,090 6,554,777 3,065,221 1,079,834
France number 0 0 0 0 0 0 0 14,800 7,200 50,182 51,182 5,679
Georgia number 0 0 0 0 0 0 0 0 38,655 0 0 0
Germany number 30,743 54,389 2,006 0 0 4,410 40,330 43,530 0 15,755 0 44,909
Haiti number 0 0 0 0 0 0 0 0 0 4,712 0 0
Hungary number 4,450 0 0 0 0 0 0 0 0 0 0 0
India number 11,011,033 1,884,744 2,720,830 3,200,167 464,918 802,481 2,457,097 1,103,569 1,495,336 5,882,983 755,049 3,444,382
Indonesia number 254,073 135,132 72,290 130,126 27,771 472,247 832,211 465,906 330,034 974,360 0 602,398
Italy number 1,124,750 1,223,448 9,419,709 6,958,705 4,538,273 131,940 145,117 4,461,215 224,516 4,025,799 6,766,559 486,388
Japan number 822,601 5,235,831 2,398,681 651,534 0 78,371 0 232,171 0 0 0 12,863
Jordan number 505,300 52,748 52,748 52,748 0 0 0 47,179 0 49,719 233,410 0
Lithuania number 0 0 0 0 0 0 0 0 0 0 75,194 0
Malaysia number 211,840,355 199,719,092 225,832,162 210,670,842 193,866,820 111,794,243 185,477,692 201,662,224 192,582,422 171,666,170 202,683,177 193,739,169
Mexico number 8,834,186 5,309,398 4,792,322 2,053,746 892,345 5,257,271 8,373,176 8,309,669 7,209,356 10,488,822 13,614,718 13,501,179
Netherlands number 2,070 0 0 29,355 0 20,308 0 2,845 2,707 0 0 5,593
Philippines number 2,639,246 2,642,827 6,148,260 2,691,231 384,427 104,548 501,872 11,112 7,601 0 84,005 255,610
Poland number 45,268 0 109,621 0 234,810 67,050 41,390 263,326 0 0 0 226,240
Singapore number 19,379,626 24,662,993 19,419,760 20,207,984 16,027,206 15,928,342 14,084,890 18,448,006 11,898,912 16,958,757 20,624,230 13,418,907
South Korea number 134,313,077 122,804,293 161,847,207 83,303,910 46,417,524 68,284,446 63,908,809 65,641,771 56,705,423 101,532,963 64,697,525 72,144,998
Spain number 0 0 0 0 14,950 0 0 0 0 0 0 0
Sweden number 3,311 0 0 0 0 0 0 0 0 0 0 0
Switzerland number 0 0 0 0 6,178 0 0 0 0 0 0 0
Taiwan number 10,470,385 7,635,625 21,458,394 2,464,813 1,750,215 1,676,406 2,896,961 4,058,342 2,839,872 2,484,302 2,297,404 3,476,929
Thailand number 112,195,056 93,729,210 158,974,708 153,463,220 153,281,677 137,614,642 109,873,611 142,216,144 117,510,540 84,589,408 70,536,326 130,678,064
Turkey number 4,386,643 12,181,072 9,748,136 8,394,052 19,018,105 6,694,076 6,497,780 7,023,971 3,476,106 5,027,250 0 0
Ukraine number 0 0 0 0 0 0 1,166,249 166,607 84,891 0 657,124 0
United Arab Em number 0 0 0 0 0 0 0 0 0 0 0 90,838
United Kingdom number 0 0 0 0 0 0 0 17,950 8,164 0 0 13,177
Vietnam number 126,316,578 123,700,738 153,030,092 120,921,814 133,905,525 129,696,111 184,178,403 145,280,203 113,144,417 148,498,829 142,186,039 124,035,168

669,070,463 677,218,602 886,925,596 670,427,367 669,065,773 523,684,249 605,811,123 628,390,834 536,942,995 581,264,078 545,606,231 580,990,758
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27
Country Quantity Description JAN FEB MAR APR MAY

Armenia number 0 116,170 84,242 168,480 0
Australia number 0 0 61,690 0 0
Burma number 25,320 198,508 50,463 129,536 0
Cambodia number 5,355,740 12,573,160 13,062,484 24,376,160 23496322
Canada number 943,694 1,024,923 1,778,525 1,672,089 1631540
China number 1,302,452 2,296,055 1,343,494 1,442,573 1591107
France number 38,401 0 49,281 0 0
Germany number 0 0 93,315 142,050 0
Hungary number 0 9,331 0 0 0
India number 1,377,156 402,591 3,581,078 164,007 317249
Indonesia number 227,800 677,824 238,541 373,454 141656
Italy number 603,807 279,287 518,667 351,985 302757
Japan number 0 53,350 68,327 134,133 468062
Malaysia number 203,276,012 215,060,282 220,333,634 224,718,812 227909660
Mexico number 0 6,592 118,654 30,465 166104
Netherlands number 0 0 2,720 0 0
Philippines number 191,337 3,245,572 2,391,137 1,524,026 1417296
Poland number 0 19,860 125,512 299,124 104949
Singapore number 16,074,197 12,997,741 25,847,745 15,269,104 29969649
South Korea number 78,226,153 69,893,446 83,870,087 70,032,688 52397948
Spain number 0 110,025 0 17,175 22007
Taiwan number 3,323,701 2,585,255 4,157,990 2,745,826 7258390
Thailand number 94,515,452 79,026,197 156,972,984 134,149,889 158320362
Turkey number 1,039,004 2,489,756 1,777,252 4,711,400 2692980
Ukraine number 0 311,612 556,660 0 0
United Kingdom number 0 0 2,961 0 0
Vietnam number 105,492,518 119,161,399 205,317,913 191,321,138 166701952

512,012,744 522,538,936 722,405,356 673,774,114 674909990
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9777 on Adjusting Imports of Steel and Aluminum into the United States. 43 Under these 

Presidential Proclamations, in addition to reporting the regular Chapters 72 and 73 of the 

Harmonized Tariff Schedule ("HTS") classification for the imported steel merchandise and the 

regular Chapter 76 of the HTS classification for the imported aluminum merchandise, importers 

shall report the following HTS classification for imported merchandise subject to the additional 

duty: 9903.80.01 (25 percent ad valorem additional duty for steel mill products) and 

9903.85.01 (10 percent ad valorem additional duty for aluminum products). These duty 

requirements are effective with respect to goods entered, or withdrawn from warehouse for 

consumption, on or after March 23, 2018.44 

As explained in the section entitled "The product" of this report, both steel and 

aluminum are raw material inputs in the production of CSPV cells and modules. 45 

SUMMARY DATA 

Table 1-1 presents a summary of data from the terminal years of the original 

investigations and the current full five-year reviews. Figure 1-1 presents apparent U.S. 

consumption data for 2009-17. 46 Data from the original investigations and these current five-

year reviews are not comparable in the following respects. First, the import component of 

apparent U.S. consumption in 2017 is derived from adjusted official U.S. import statistics and 

may include items that are not in scope. 47 In these reviews, 47 importers that accounted for 

approximately 26.2 percent of U.S. imports of CSPV cells and modules from China and 56.4 

percent of U.S. imports from nonsubject countries in 2017 submitted usable questionnaire 

43 83 FR 13355 and 83 FR 13361, March 28, 2018; 83 FR 20683 and 83 FR 20677, May 7, 2018; 83 FR 

25849 and 25857, June 5, 2018; 83 FR 40429, August 15, 2018; and 83 FR 45019 and 45025, September 

4, 2018. 

"Section 232 Tariffs on Aluminum and Steel Duty on Imports of Steel and Aluminum Articles under 

Section 232 of the Trade Expansion Act of 1962 https://www.cbg.gov/trade/programs-
administration/entry-summary/232-tariffs-aluminum-and-steel retrieved December 12, 2018. 

SS For both CSPV cells and modules, total raw material cost is the most substantial component of 

total COGS. For cells, total raw material cost reflects a combination of polysilicon, wafers, and all other 

raw material costs; however, the main underlying raw material input for CSPV cells is wafers made from 

polysilicon. 

Complete summaries of these data from the final CSPV 1 investigations for 2009-11, January-June 

2011, and January-June 2012 appear in appendix C. Select data from CSPV 3 are also presented in 

appendix C. 

47 Import statistics for 2017 were adjusted to remove the following: (1) known imports of modules 

that contained U.S.-produced cells and (2) an estimated amount of thin film products (based on the ratio 

of total imports held by thin film products in July and August 2018 under HTS statistical reporting 

numbers 8541.40.6035 and 8541.40.6045). However, the adjusted import statistics presented may 

include additional items that are specifically excluded from the scope of these orders. 
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THE PRODUCT 

Description and applications 

Description" 

CSPV cells (figure 1-2) use crystalline silicon to convert sunlight to electricity and are the 

basic elements of a module. They have a positive layer, a negative layer and a positive-negative 

junction (p/n junction). Electricity is generated when sunlight strikes the CSPV cell, knocking 

electrons loose that flow onto thin metal "fingers" that run across the CSPV cell and conduct 

electricity to the busbars. 65 Most CSPV cells, as of 2017, were 156.0 mm by 156.0 mm (6.14 

inches by 6.14 inches) or 156.75 mm by 156.75 mm (6.17 inches by 6.17 inches)." As of 2017, 

CSPV cells typically have wattages67 ranging from 4 watts to more than 5 watts per cell. Cells 

are the essential element in CSPV modules (also commonly referred to as panels), which in turn 

are the main components of CSPV systems. Solar CSPV systems9 convert sunlight into 

electricity for on-site use or for distribution through the electric grid. 

(...continued( 

Assembled Into Modules, From the People's Republic of China: Countervailing Duty Order, 77 FR 73017, 

December 7, 2012. 

64 This section is primarily from Crystalline Silicon Photovoltaic Cells (Whether or not Partially or Fully 

Assembled into Other Products), Inv. No. TA-201-75, USITC Publication 4739, November 2017, pp. I-11-

17 and 1-31-1-38. Citations to direct quotes, pictures, and data were retained. 

6' Electricity is carried from the thin metal strips on solar cells to wider metal strips known as 

busbars. These busbars are interconnected during the manufacturing process so that electricity is 

carried from the cell to the junction box. 

66 International Technology Roadmap for Photovoltaic ("ITRPV"), Results 2017 Including Maturity 

Report, Ninth Edition, September 2018, pp. 40-41, 

http://www.itrpv.neti.cm4all/uproc.php/O/ITRPV%20Ninth%20Edition%202018%20including%20maturi  

ty%2Oreport%2020180904.pdf?cdp=a& =165a39bbf90 retrieved December 18, 2018. 

67 This report discusses data in terms of watts ("W"), kilowatts ("kW" (equal to 1,000 watts)), 

megawatts ("MW" (1,000 kW)), and gigawatts ("GW" (1,000 MW)). 

68 In addition to CSPV products, there is commercial production of thin film photovoltaic products 
(which are not included in the scope of the investigation). Thin film cells and modules use a several 

micron thick layer of a photosensitive semiconductor material such as amorphous silicon ("a-Si"), 

cadmium telluride ("CdTe"), copper indium (gallium) (di)selenide ("CIS" or "CIGS") to convert sunlight to 
electricity. 
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Figure 1-2 

CSPV cells 

Source: SolarWorld Website, http://www.solarworld.deteniciroup/from-sand-to-module/solar-cells/ retrieved July 6, 
2017. 

CSPV laminates consist of the CSPV cells that are connected, encapsulated in an ethyl 

vinyl acetate ("EVA") film, 69 and covered with a glass front sheet and a back sheet (figure 1-3). 

The back sheet is most commonly a plastic film composite, though glass is also used in some 

applications such as bifacial modules. 

69 There are other encapsulation materials that are used, but EVA accounted for more than 90 

percent of the market in 2017. ITRPV, Results 2017 Including Maturity Report, Ninth Edition, September 

2018, p. 19. 
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Figure 1-3 

Layers of a typical CSPV laminate 

O Tempered glass 

El High UV-resistant ethylene-
vinyl acetate (EVA) 

El Solar cell matrix 

• High weather-
resistant backsheet 

,41 
Source: SolarWorld, "SolarWorld Quality," brochure, May 2014, p. 10 httos://www.solalworld-
usa.comHmedia/www/filesibrochures/sw-01-7182us-flyer-solarworldquality.pdf. 

CSPV modules typically consist of the laminate that is "framed" in aluminum, and then 

attached to a junction box. CSPV modules can be used in both ground-mounted and rooftop-

mounted systems and in both the off-grid market segment and the three on-grid market 

segments—residential, nonresidential, and utility!' The junction box can be connected to other 

modules, an inverter (which converts the direct current generated by the system to alternating 

current), or, in the case of off-grid modules, a battery and a charge controller (which controls 

battery charging). Typical on-grid modules have 60, 72, or 96 CSPV cells, though in some 

instances CSPV cells are cut in half resulting in 120 or 144 half-cut CSPV cells (figure 1-4). 71 CSPV 

60-cell modules are, on average 65 inches long and 39 inches wide, and are typically 1.5 to 2 

inches in depth. CSPV 60-cell modules commonly weigh between 33 to 51 pounds. CSPV 72-cell 

o Photovoltaics ("PV") do not include solar water heat and concentrated solar power ("CSP"). While 

PV uses a photosensitive semiconductor material to convert sunlight directly to electricity, solar water 

heat uses sunlight to heat water and CSP uses reflected sunlight to generate steam or a vapor that turns 
a turbine to generate electricity. 

71 Schwartz, Joe, "High-Power c-Si PV Module Specifications," SolarPro, Issue 10.3, May/June 2017, 

pp. 48-59 https://solarprofessional.com/articles/products-eouipment/modules/high-power-c-si-pv-

module-specifications-2017#.WV-8AP6Wx-A retrieved December 18, 2018. 
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Figure 1-4 

CSPV 60-cell module (left) and 72-cell module (right) 

103533555» lirasall 
ogriliaii 0 mmosoigaitiot Ono 

Source: Suniva, Suniva Optimas Series Monocrystalline Solar Modules, OPT Series: OPT 72 cell modules (silver 
frame), brochure, January 18, 2017, 
http://suniva.com/documents/[SAMD 0060]%20Suniva%20Optimus%2060%20Silver%20000F%2ORev%205%2020 
17%2001%2018.pdf, retrieved December 18, 2018; Suniva, Suniva Optimus Series Monocrystalline Solar Modules, 
OPT Series: OPT 60 cell modules (silver frame), brochure, January 18, 2017, 
http://suniva.com/documents/ESAMD 00511%20Suniva%20Optimus%2072%2Ocell%2038mmOCOF%20-
%2ORev%209%20-%202017%2001%2018.pdf, retrieved December 18, 2018. 

modules are generally around 78 inches long, 39 inches wide, and 1.5 to 2 inches thick. 72 CSPV 

72-cell modules generally weigh from 45 to 61 pounds!' 

The two main types of CSPV cells and modules are monocrystalline silicon and 

multicrystalline (or polycrystalline) silicon, though there are various products within these two 

categories. Monocrystalline cells are made from a single grown crystal and tend to convert 

sunlight into electricity more efficiently. Multicrystalline cells have a random crystal structure 

and tend to have a lower conversion efficiency, though there are a range of conversion 

efficiencies for monocrystalline and multicrystalline modules. 74 For example, efficiencies for 

72-cell or more multicrystalline modules listed in SolarPro's 2017 module specifications range 

72 EnergySage, "What is the Average Solar Panel Size and Weight?" n.d., 

http://news.energysage.com/average-solar-panel-size-weight/ retrieved July 7, 2017. 

72 Schwartz, Joe, "High-Power c-Si PV Module Specifications," SolarPro, Issue 10.3, May/June 2017, 

48-59 https://solarprofessional.com/articles/products-equipment/modules/high-power-c-si-pv-

module-specifications-2017#.WV-8AP6Wx-A retrieved December 18, 2018. 

74 Conversion efficiency is the percent of sunlight that is converted to electricity. 
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from 15.2 to 17.8 percent, while efficiencies for monocrystalline modules range from 15.5 to 

21.5 percent (figure I-5). 75 

Figure 1-5 

CSPV: Efficiencies of modules (72 or more cells, 300 or more watts) listed in SolarPro's 2017 
module specifications 

70% 

7, 40% 

0% 

15.01 to 16 16.01 to 17 17.01 to 18 

Module efficiency (percent) 

  • Multicrystalline I• Monocrystalline 

>18 

Note.--According to SolarPro, its 2017 list of CSPV module specifications includes "232 models with rated 
outputs of 300 W STC and greater from 29 manufacturers. The included models are listed and available 
for deployment in US-based projects. This c-Si specifications table is not intended to be exhaustive or all-
inclusive; rather, our goal is to present comparative information on a wide cross-section of high-power PV 
solutions for utility, commercial and select residential projects." For comparison purposes, the data 
presented here include the models with 72 or more CSPV cells and for which a module efficiency was 
included. 

Source: Schwartz, Joe, "High-Power c-Si PV Module Specifications," SolarPro, Issue 10.3, May/June 
2017, pp. 48-59 https://solarprofessional.com/articles/products-eguipment/modules/high power c si pv  
module-specifications-2017#.WV-8AP6Wx-A retrieved December 18, 2018. 

75 Schwartz, Joe, "High-Power c-Si PV Module Specifications," SolarPro, Issue 10.3, May/June 2017, 

pp. 48-59 https://solarprofessional.com/articles/products-eguipment/modules/high-power-c-si-pv-

module-specifications-2017#.WV-8AP6Wx-A retrieved December 18, 2018. 
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The average output of 60-cell multicrystalline modules listed in SolarPro's 2017 module 

specifications was 268 watts and the average output of monocrystalline modules was 293 

watts.76 The average output of 72-cell multicrystalline modules listed in SolarPro's 2017 module 

specifications was 319 watts, while the average power output of 72-cell monocrystalline 

modules was 340 watts. 77 

The conversion efficiency of CSPV modules has increased over time, with the median 

efficiency of modules installed in U.S.-distributed systems, for example, increasing from 15.4 

percent in 2012 to 17.3 percent in 2016 (figure 1-6). The median efficiency of multicrystallinem 

modules (the only type for which separate data were available) installed in U.S. distributed 

systems increased from 14.7 percent to 16.8 percent during 2012-16.7' Larger sized CSPV 

modules have also become more common, with 72-cell modules accounting for around 30 

percent of global production in 2017. 60 

Schwartz, Joe, "60-Cell PV Modules Specifications (2017)," SolarPro, Issue 10.6, November/Dec 

ember 2017, pp. 42-53 http://solarprofessional.com/articles/products-equipment/modules/60-cell-pv-

modules-specifications-2017#.W4 wns51GUk retrieved December 18, 2018. 

'SolarPro's module specifications only include modules of 300 watts or more. Data presented here 

for 72 cell modules include those with 144 half-cut cells. Schwartz, Joe, "High-Power c-Si PV Module 

Specifications," SolarPro, issue 10.3, May/June 2017, pp. 48-59, 

https://solarprofessional.com/articles/products-equipment/modules/high power c si pv module-

specifications-2017#.WV-8AP6Wx-A retrieved December 18, 2018. 

78 See "Description and uses" section of this report for further information on multicrystalline (or 

polycrystalline) silicon and monocrystalline silicon cells and modules. 

" Data for all products may include some thin-film modules. Barbose, Galen and Nairn Darghouth, 
Tracking the Sun X: The Installed Price of Residential and Non-Residential Photovoltaic Systems in the 

United States, Data file, Lawrence Berkeley National Laboratory, September 2017, 

https://emp.IbLgov/publications/tracking-sun-10-installed-price retrieved December 18, 2018. 
uo ITRPV, Results 2017 Including Maturity Report, Ninth Edition, September 2018, p. 48. 
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Figure 1-6 

CSPV: Median efficiency of modules installed in U.S.-distributed systems, by year of installation 

14% 
2012 2013 2014 2015 2016 

-All modules 

-Multicrystalline modules 

Note.—The "all modules" category may include some thin film products. This figure does not include 2017 
data since data in the 2018 Tracking the Sun report are not comparable to earlier years. 

Source: Barbose, Galen and Nairn Darghouth, Tracking the Sun X: The Installed Price of Residential and 
Non-Residential Photovoltaic Systems in the United States, Data file, Lawrence Berkeley National 
Laboratory, September 2017, https://emplbl.00v/publications/trackind-sun-10-installed-price retrieved 
December 18, 2018; Barbose, Galen and Nairn Darghouth, Tracking the Sun XI: Installed Price Trends 
for Distributed Photovoltaic Systems in the United States, Lawrence Berkeley National Laboratory, 
September 2018, pp. 14-15, https://emp.1131.govrtrackino-the-sun retrieved December 18, 2018. 

Within the broad areas of monocrystalline and multicrystalline products, there are a 

number of cell and module technologies. The production of passive emitter rear contact 

("PERC") and related technologies is rapidly increasing, and these technologies accounted for 

more than 20 percent of cell production in 2017. 01 Manufacturers have also increased the 

number of busbars used in cells, with cells containing five or more busbars accounting for about 

30 percent of global production in 2017.0 Select cell and module technologies are described 

below: 

• Back contact cells: Some manufacturers place metal contacts onto the rear side of 

the cell, creating back (or rear contact) cells. This provides several advantages such 

as reduced shading, improved cell interconnection, and better aesthetics. 

• Bifacial: Bifacial cells convert light that hits both the front and back of the CSPV cell 

into electricity. Whereas most CSPV cells have a metalized back layer, bifacial cells 

allow light through to the back side of the CSPV cell. They often incorporate either 

the PERC or heterojunction technologies discussed below. When incorporated into 

ITRPV, Results 2017 Including Maturity Report, Ninth Edition, September 2018, p. 42. 

82 Ibid., p. 35. 
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modules, they use a transparent back sheet or rear glass layer to allow reflected 

sunlight on the rear of the CSPV cell. Bifacial cells increase energy production, but 

are also more expensive to produce. 

• Busbars: Manufacturers are increasing the number of busbars in PV cells, which 

results in higher efficiency and greater power output (figure 1-7). Some 

manufacturers have eliminated busbars, which can provide benefits such as 

reducing electrical losses and increasing the surface area of the cell that can absorb 

sunlight. 

Figure 1-7 
CSPV cell containing five busbars 

Source: SolarWorld Website, https://www.solarworld-usa.com/newsroom/media-downloads retrieved 
September 4, 2017. 

• Frameless modules: Some PV modules do not use a frame, which reduces costs. 

These modules typically use glass as the rear layer to ensure mechanical stability. 

• Half-cut cells: Some manufacturers have switched to modules with half-cut cells. 

These are standard cells that are cut in half, such that a standard 60-cell module 

would instead have 120 half cells. Half-cut cells result in lower cell currents and, 

therefore, reduce power losses and increase cell efficiency and overall module 

output. 

• Heterojunction: Heterojunction cells, which include heterojunction with intrinsic 

thin layer (HIT), add thin layers of photosensitive semiconductor materials (typically 

amorphous silicon) on top of a monocrystalline wafer. These additional layers 

increase the absorption of sunlight, and the overall efficiencies of the CSPV cells. 

They also perform better in hot climates than typical monocrystalline cells. They are 

more expensive to produce and are difficult to scale up to commercial production, 

however, so only a few companies currently produce this technology. 
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• n-type mono: In the production of most types of monocrystalline CSPV wafers, the 

silicon is doped with boron to create a positive electrical orientation. In the 

production of n-type mono wafers, the silicon is doped with phosphorous to create a 

negative electrical orientation. In the cell production process, a positive layer is 

added to create the p/n junction. n-type cells can be more expensive to produce, but 

have a number of benefits, such as higher conversion efficiencies, no light-induced 

degradation, and the potential use of less pure wafers. 

• Passive Emitter Rear Contact (PERC): PERC cells incorporate an additional rear 

dielectric layer that reflects light that did not generate electricity as it initially passed 

through the CSPV cell back into the CSPV cell. There is, therefore, another 

opportunity for the CSPV cell to absorb this light. PERC cells have a higher efficiency, 

and improved performance in certain conditions, such as low light and high heat 

conditions. Existing CSPV cell production lines can be reconfigured to produce PERC 

cells with the addition of two steps. Therefore, the changeover to PERC technology 

is relatively straightforward, though there are some challenges with PERC 

technology such as the potential for more rapid cell degradation. Related 

technologies include Passivated Emitter Rear Totally Diffused (PERT) and Passivated 

Emitter Rear Locally Diffused (PERL). 

In addition to standard size modules, CSPV cells can be used in building-integrated PV 

("BIPV modules" or "BIPV products"). BIPV products are materials integrated into the building 

envelope, such as the façade or roof, containing CSPV cells. These building integrated materials 

replace conventional construction materials, such as glass or roof shingles, taking over the 

function that conventional materials would otherwise perform while also producing electricity 

(figure 1-8). 

CSPV modules are also used in off-grid applications. In many instances, modules 

typically used in on-grid applications may also be used in off-grid applications. For example, a 

house that is not connected to the electrical grid could use the same modules as a house that is 

grid-connected. However, there are a broad range of off-grid applications, such as power 

generation in remote locations, mobile power solutions, telecommunications power and 

lighting systems, and portable consumer goods (such as systems for recharging consumer 

electronics like tablets and phones) (figure 1-9). The CSPV modules used in some of these 

applications may be different from those typically used in on-grid applications. For example, 

these products are often designed for specific power and portability requirements, and some 

modules have different wattages than modules used in grid-connected applications. 
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Figure 1-12 

La Ola PV plant, a utility CSPV system on Lanai, Hawaii 
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Source: Photo courtesy of DOE/NREL, credit Jamie Keller https://www.nrel.gov/. 

1.8th 

As noted above, there are a broad range of off-grid applications, such as power 

generation in remote locations, mobile power solutions, telecommunications power and 

lighting systems, and portable consumer goods (such as systems for recharging consumer 

electronics like tablets and phones). These systems often have additional BOS components, 

such as a battery and charge controller, though inverters are not needed for all off-grid 

applications. 

Manufacturing processesm 

There are five principal stages involved in the manufacture of CSPV products. First, 

polysilicon is refined, then it is formed into ingots, which are sliced into wafers, converted to 

CSPV cells, and assembled into the finished product, modules (figure 1-13). These are discrete 

production steps that may be done in different plants or locations. Companies may source 

products at each stage of the value chain or produce the products in-house. CSPV cells and 

modules are tested and inspected during the production process. 91 The ingot and wafer 

production process differs for monocrystalline and multicrystalline cells, as discussed below. 

9° This section is derived from Crystalline Silicon Photovoltaic Cells (Whether or not Partially or Fully 
Assembled into Other Products), Inc. No. TA-201-75, USITC Publication 4739, November 2017, pp. I-18-
24. Citations to direct quotes, pictures, and data were retained. 

91 SolarWorld, "Real Value," 2016, https://www.solarworld-usa.com/why-choose-solarworld/the-
solarworld-standard#Product certifications retrieved December 18, 2018. 
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Figure 1-13 

CSPV production process 

Note.--For ingots, the top picture is a crystal used in monocrystalline wafers, while the bottom picture is 
an ingot used in making multicrystalline wafers. 

Source: SolarWorld, "Energy for You and Me" brochure, pp. 6-7, 9; ingot photo courtesy of DOE/NREL, 
credit John Wohlgemuth, Solares https://www.nrel.gov/. 

Silicon refining 

The first step in the CSPV value chain is refining polysilicon. There are multiple 

approaches to polysilicon refining. This discussion will focus on the Siemens method, which 

accounted for more than 85 percent of global production in 2017, and fluidized bed reactor 

("FBR") technology, which accounts for most of the remaining market. 92 

In the first step in the Siemens process, quartz (silicon dioxide) and carbon are heated to 

around 1,800 degrees Celsius. The carbon reacts with the oxygen, resulting in carbon dioxide 

and silicon with a purity of around 98 to 99 percent. The silicon is then combined with hydrogen 

chloride gas at 300 to 350 degrees Celsius, with the reaction resulting in the liquid 

trichlorosilane. Next, heated silicon rods are inserted into a Siemens reactor, where they are 

further heated to 1,000 degrees Celsius or more. Hydrogen and trichlorosilane gas are fed into 

the reactor. The silicon from the trichlorosilane is deposited onto the rods, which steadily 

increase in size until they are removed from the reactor about a week later. The resulting 

products are high purity polysilicon chunks or rocks. 

Instead of inserting rods, "FBR uses seed granules of purified silicon. The seed granules 

are fed into a chamber that has heated silane gas entering from below and exiting above. The 

flow of gas 'fluidizes' the silicon granules, causing them to flow like a liquid, as the silane gas 

breaks down and deposits silicon layers on them. The granules grow larger and heavier and exit 

92 ITRPV, Results 2017 Including Maturity Report, Ninth Edition, September 2018, p. 8. 
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when they are sufficiently large. As they do so, new seed granules and gas are introduced into 

the chamber and the process continues."93 The FBR process, which is newer than the Siemens 

process, uses 80 to 90 percent less energy, requires a smaller footprint, is a continuous process, 

takes up less space in shipping, and can increase downstream production efficiency. However, 

the process is difficult to scale and achieve high purity production at low cost. 

Ingots and wafers for monocrystalline cells 

In the Czochralski process94 for producing crystals used in monocrystalline wafers, 

polysilicon rocks are first placed into a quartz crucible along with a small amount of boron, 

which is used to provide a positive electric orientation (figure 1-14). The crucible is then loaded 

into a Czochralski furnace and heated to about 2,500 degrees Fahrenheit. Once the polysilicon 

is melted, a seed crystal is lowered into the material and rotated, with the crucible rotated in 

the opposite direction. The melt starts to solidify on the seed and the seed is slowly raised out 

of the melt—creating a single long crystal. The crystal is then cooled before it is moved onto the 

next step. The process of growing the crystal takes about 2.5 days. 

Once the crystal has cooled, it is processed into wafers. The top and tail (each end of the 

cylindrical crystal) are cut off (figure 1-15). The remaining portion of the crystal (or ingot) is cut 

into equal length pieces and then it is squared. In squaring, the rounded sides of the ingot are 

cut into four flat sides, leaving only rounded corners. A wire saw then slices the ingots into 

wafers. A majority of global manufacturers have switched to diamond wire saws for 

monocrystalline wafer slicing, which has several benefits including increasing the speed of the 

production process. The wafers are then cleaned, dried, and inspected. 

REC Silicon website http://www.recsilicon.com/technology/rec-silicons-fluidized-bed-reactor-
process retrieved June 12, 2017. 

This discussion will focus on the Czochralski process, which accounted for more than 95 percent of 
production in 2016.1TRPV, 2016 Results, March 2017, p. 19, 
http://www.itrpv.neti.cm4all/iproc.php/ITRPV%20Eighth%20Edition%202017.pdf?cdp=a retrieved 
December 18, 2018. 
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Figure 1-14 

Czochralski process, crucible loading/charging (left), seed crystal (second from left), crystal 
growing (second from right), and finished crystal (right) 
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Source: SolarWorld Website, https://www.solarworld-usa.com/solar-101/making-solar-panels retrieved 
July 15, 2017. 

Figure 1-15 

Wafer production: Cutting off the top and tail (left), squaring (middle), and slicing into wafers 
(right) 
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Source: SolarWorld Website, https://www.solarworld-usa.com/solar-101/making-solar-panels retrieved 
July 15, 2017. 

Ingots and wafers for multicrystalline cells 

For multicrystalline ingots, the first step is also loading polysilicon into a crucible. This 

crucible is then loaded into a directional solidification systems ("DSS") furnace, where it is cast 

into ingots. The ingot is then cut into blocks. These blocks are tested and any parts of the block 

that do not pass these tests are cropped off. The blocks are sliced into wafers using a wire saw. 
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Finally, the wafers are cleaned, dried, and inspected. This process results in square wafers, 

while the monocrystalline process results in wafers with rounded corners. 

CSPV cells" 

The monocrystalline and multicrystalline wafers, which are 180 to 200 micrometers 

thick, are next processed into CSPV cells. CSPV cell production is capital intensive and requires a 

skilled workforce. Some firms use a highly automated manufacturing process, while others mix 

automation and manual labor in their production processes. The main steps in CSPV cell 
production are as follows: 96 

• Cleaning and texturing: First, the wafers are cleaned, then the surface of the wafer 

undergoes a chemical treatment that reduces the reflection of sunlight and increases 

light absorption (figure l-16(. 

• Diffusion: In the next step, "phosphorus is diffused into a thin layer of the wafer surface. 

The molecular-level impregnation occurs as the wafer surface is exposed to phosphorus 

gas at a high heat, a step that gives the surface a negative potential electrical 

orientation. The combination of that layer and the boron-doped layer below creates a 

positive-negative, or p/n, junction—a critical partition in the functioning of a PV 

• Edge isolation: A thin layer of silicon is then removed from the edge of the CSPV cell to 

separate the positive and negative layers. 

• Coating: Next, a silicon nitride antireflective coating is added to the PV cells to increase 

the absorption of sunlight. 

• Printing: Metals are then printed on the solar CSPV cell to collect the electricity. On the 

front of the CSPV cell, these metals are printed in thin metal strips called fingers, which 

are connected to the rest of the module via busbars. A metal layer, typically aluminum, 

is also printed on the back of the CSPV cell. 

• Co-firing: The CSPV cells then enter a furnace, where the "high temperature causes the 

silver paste to become imbedded in the surface of the silicon layer, forming a reliable 

electrical contact."98 

• Testing and sorting: The final step in the process is the testing and sorting of the CSPV 

cells based on their characteristics and efficiency. 

95 The cell manufacturing process varies by company and technology. 
96 This section will discuss the general manufacturing process. There may be additional steps for 

certain technologies. 
SolarWorld, "Energy for You and Me" brochure, p. 12. 

98 1A Solar, "Form 20-F," April 16, 2013, p. 41. 
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Figure 1-16 

CSPV cell production: Texturing (top) and screen printing (bottom) 
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Source: SolarWorld, "Energy for You and me brochure, pp. 12-13. 
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Source SolarWorld Energy for You and Me brochure pp. 12-13. 

Modules 

The CSPV cells are next assembled into modules. The extent of automation and manual 

labor involved in module assembly varies depending on the company, though it is generally the 

most labor-intensive part of the manufacturing process. First, a string of CSPV cells is soldered 

together (figure 1-17). A piece of glass is placed on the production line, on top of which is added 

a piece of ethyl vinyl acetate ("EVA"). The CSPV cells are laid out in a rectangular matrix that will 

provide the appropriate wattage and power requirements. Typically, a sealant is added, often 

EVA, and a back sheet is added. The CSPV cells are then laminated in a vacuum and are cured. 

At this stage, the CSPV cells are referred to as a "laminate." Frames are then usually attached to 

the laminate, and a junction box is attached to the back. In the final step, modules are cleaned 

and inspected. 

Figure 1-17 

Soldering CSPV cells together into strings 

Cell string 

DOMESTIC LIKE PRODUCT ISSUES 

The domestic like product is defined as the domestically produced product or products 

which are like, or in the absence of like, most similar in characteristics and uses with, the 
subject merchandise. In the previous CSPV 1 and CSPV 2 antidumping and countervailing duty 

determinations, the Commission found one domestic like product consisting of CSPV cells and 
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Our dependence on a limited number of suppliers of silicon wafers, cells and silicon, and the limited number of suppliers for certain 

other components, such as silver metallization paste, solar module back-sheet, and ethylene vinyl acetate encapsulant, could prevent 

us from delivering our products to our customers in the required quantities or in a timely manner, which could result in order 

cancellations and decreased revenues. 

We purchase silicon raw materials, silicon wafers and solar cells, from a limited number of third-party material suppliers. In 2020, 

we purchased a significant portion of the silicon wafers and solar cells used in our solar modules from third parties. Our major silicon 

wafer suppliers in 2020 included Longi and Zhenjiang Rende New Energy Science Technology Co., Ltd. Our major suppliers of solar 

cells in 2020 included Aiko Solar Energy Co., Ltd ("Aiko Solar") and Tongwei Solar Co., Ltd. These suppliers may not always be able to 

meet our quantity requirements, or keep pace with the price reductions or quality improvements, necessary for us to price our products 

competitively. Supply may also be interrupted by accidents, disasters or other unforeseen events beyond our control. The failure of a 

supplier, for whatever reason, to supply silicon wafers, solar cells, silicon raw materials or other essential components that meet our 

quality, quantity and cost requirements in a timely manner could impair our ability to manufacture our products or increase our costs. The 

impact could be more severe if we are unable to access alternative sources on a timely basis or on commercially reasonable terms, and 

could prevent us from delivering our products to our customers in the required quantities and at prices that are profitable. Problems of 

this kind could cause order cancellations, reduce our market share, harm our reputation and cause legal disputes with our customers. 

We are developing and commercializing higher conversion efficiency cells, but we may not be able to mass-produce these cells in a 

cost-effective way, if at all. 

Higher efficiency cell structures are becoming an increasingly important factor in cost competitiveness and brand recognition in the 

solar power industry. Such cells may yield higher power outputs at the same cost to produce as lower efficiency cells, thereby lowering 

the manufactured cost per watt. The ability to manufacture and sell solar modules made from such cells may be an important competitive 

advantage because solar system owners can obtain a higher yield of electricity from the modules that have a similar infrastructure, 

footprint and system cost compared to systems with modules using lower efficiency cells. Higher conversion efficiency solar cells and 

the resulting higher output solar modules are one of the considerations in maintaining a price premium over thin-film products. However, 

while we are making the necessary investments to develop higher conversion efficiency solar power products, there is no assurance that 

we will be able to commercialize some or any of these products in a cost-effective way, or at all. In the near term, such products may 

command a modest premium. In the longer term, if our competitors are able to manufacture such products and we cannot do the same at 

all or in a cost-effective way, we will be at a competitive disadvantage, which will likely influence our product pricing and our financial 

performance. 

We may be subject to unexpected warranty expense that may not be adequately covered by our insurance policies. 

We warrant, for a period up to twelve years, that our solar products will be free from defects in materials and workmanship. 

We also warrant that, for a period of 25 years, our standard polycrystalline modules will maintain the following performance levels: 

• during the first year, the actual power output of the module will be no less than 97.5% of the labeled power output; 

• from the second year to the 24th year, the actual annual power output decline of the module will be no more than 0.7%; and 

• by the end of the 25th year, the actual power output of the module will be no less than 80.7% of the labeled power output. 

We have lengthened this warranty against decline in performance to 30 years for our bifacial module and double glass module 

products. 

We believe that our warranty periods are consistent with industry practice. Due to the long warranty period, however, we bear the 

risk of extensive warranty claims long after we have shipped our products and recognized revenue. We began selling specialty solar 

products in 2002 and began selling standard solar modules in 2004. Any increase in the defect rate of our products would require us to 

increase our warranty reserves and would have a corresponding negative impact on our results of operations. Although we conduct 

quality testing and inspection of our solar module products, these have not been and cannot be tested in an environment simulating the 

up-to-30-year warranty periods. In particular, unknown issues may surface after extended use. These issues could potentially affect our 

market reputation and adversely affect our revenues, giving rise to potential warranty claims by our customers. As a result, we may be 

subject to unexpected warranty costs and associated harm to our financial results as long as 30 years after the sale of our products. 
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Our principal executive office and principal place of business is located at 545 Speedvale Avenue West, Guelph, Ontario, Canada 

N1K 1E6. Our telephone number at this address is (1-519) 837-1881 and our fax number is (1-519) 837-2550. Our agent for service of 

process in the United States is CT Corporation System, located at 111 Eighth Avenue, New York, New York 10011. 

All inquiries to us should be directed at the address and telephone number of our principal executive office set forth above. Our 

website is www.canadiansolancom. The information contained on or accessible through our website does not form part of this 

annual report. 

B Business Overview 

Overview 

We are one of the world's largest solar power companies and a leading vertically-integrated provider of solar power products, 

services and system solutions with operations in North America, South America, Europe, South Africa, the Middle East, Australia and 

Asia. 

We design, develop and manufacture solar ingots, wafers, cells, modules and other solar power products. Our solar power products 

include standard solar modules and specialty solar products. We are incorporated in Canada and conduct most of our manufacturing 

operations in China and Southeast Asia. Our products include a range of solar modules built to general specifications for use in a wide 

range of residential, commercial and industrial solar power generation systems. Specialty solar products consist of customized solar 

modules that our customers incorporate into their own products and complete specialty products, such as portable solar home systems. 

We sell our products primarily under our "Canadian Solar" brand name. 

In recent years, we have increased our investment in, and management attention on our energy business. Our Global Energy segment 

primarily comprises solar power project development and sale, solar power projects operation and sales of electricity globally outside of 

China, and our CSI Solar segment comprises solar power project development and sale, solar power projects operation, and sale of 

electricity in China. While we plan to continue to monetize our current portfolio of solar power projects in operation, we also intend to 

grow our energy business by building up our project pipeline. In March 2015, we acquired Recurrent Energy, LLC, or Recurrent, a 

leading solar energy developer with solar power projects located principally in California and Texas, and thereby significantly increased 

our solar project pipeline. As of January 31, 2021, our project backlog (formerly called late-stage, utility-scale, solar project pipeline), 

which refers to projects that have passed their Cliff Risk Date and are expected to be built in the next one to four years, totaled 

approximately 3.8 gigawatt peak, or GWp, with 728 megawatt peak, or MWp, in North America, 2,229 MWp in Latin America, 312 

MWp in Asia Pacific excluding China, 429 MWp in EMEA, and 125 MWp in China. The Cliff Risk Date depends on the country where 

a project is located and is defined as the date on which the project passes the last of the high-risk development stages (usually receipt of 

all required environmental approvals, interconnection agreements, FITs and PPAs. As of January 31, 2021, our project pipeline (formerly 

called our early-to-mid-stage, utility-scale, solar project pipeline) totaled 14.8 GW. In addition to our project backlog and project 

pipeline, as of January 31, 2021, we had 1,563 MWp of solar projects in construction; and a portfolio of solar power projects in operation 

totaling 493 MWp with an estimated resale value of approximately $620 million. As of January 31, 2021, our battery storage project 

pipeline totaled 6.5 GWh, 1,388 MWh of backlog, 913 MWh in construction, and 3 MWh in operation. As of January 31, 2021, our 

battery storage solutions pipeline totaled 3.6 GWh, 1,400 MWh in high probability forecast, and 861 MWh contracted or in construction. 

Contracted/in construction projects are expected to be delivered within the next 12 to 18 months. Forecast projects include those that 

have more than 75% probability of being contracted within the next 12 months, and the remaining pipeline includes projects that have 

been identified but have a below 75% probability of being contracted. See "—Sales, Marketing and Customers-Global Energy Segment-

Solar Project Development and Sale" and "-Sales, Marketing and Customers-Global Energy Segment-Operating Solar Power Projects 

and Sales of Electricity" for a description of the status of our solar power projects in operation. 

We believe that we offer one of the broadest crystalline silicon solar power product lines in the industry. Our product lines range 

from modules of medium power output to high efficiency, high-power output multi-crystalline and mono-crystalline modules, as well as 

a range of specialty products. We currently sell our products to a diverse customer base in various markets worldwide, including the U.S., 

Japan, China, Vietnam, Brazil, Spain, Australia, Germany, Mexico, Canada and the Netherlands. Our customers are primarily 

distributors, system integrators, project developers and installers/EPC companies. 

We employ a flexible vertically integrated business model that combines internal manufacturing capacity with direct material 

purchases of both cells and wafers. We believe this approach has benefited us by lowering the cost of materials of our solar module 

products. We also believe that this approach provides us with greater flexibility to respond to short-term demand increases. 

As of December 31, 2020, we had: 

• 16.1 GW of total annual solar module manufacturing capacity, approximately 12.5 GW of which is located in China, 3.6 GW in 

Southeast Asia and the rest in other regions; 
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• 9.6 GW of total annual solar cell manufacturing capacity, approximately 3.2 GW of which is located in Southeast Asia and the 

rest in China; 

• 6.3 GW of total annual wafer manufacturing capacity located in China; and 

• 2.1 GW of total annual ingot manufacturing capacity located in China. 

We intend to use substantially all of the silicon wafers that we manufacture to supply our own solar cell plants and to use 

substantially all of the solar cells that we manufacture to produce our own solar module products. We also intend to use some of the solar 

modules we produce in our energy projects. Our solar module manufacturing costs in China, including purchased polysilicon, wafers and 

cells, decreased from 20.4 cents per watt in December 2018 to 18.8 cents per watt in December 2019, and increased to 21.9 cents per 

watt in December 2020. Despite the recent increase, we expect to continue to decrease the manufacturing costs for our production of 

wafers, cells and modules in the long run. 

We intend to continue to focus on reducing our manufacturing costs by improving solar cell conversion efficiency, enhancing 

manufacturing yields and reducing raw material costs. 

Our Products and Services 

Our business consists of the following two business segments: CSI Solar segment and Global Energy segment. Our CSI Solar 

Segment involves the design, development, manufacturing and sale of a wide range of solar power products, including solar modules, 

solar system kits, battery energy storage solutions, China energy (including solar projects, EPC services and electricity revenue in 

China), and other materials, components and services (including EPC). Our Global Energy Segment primarily consists of global solar 

and energy storage power projects (excluding China), O&M and asset management services, global electricity revenue (excluding 

China), as well as other development services. 

Products Offered in Our CSI Solar Segment 

Standard Solar Modules  

Our standard solar modules are arrays of interconnected solar cells in weatherproof encapsulation. We produce a wide variety of 

standard solar modules, ranging from 3W to over 665W in power and using mono-crystalline or multi-crystalline cells in several 

different design patterns, including shingled cells. We introduced the industry's first module product using 166mm wafers, in comparison 

with the conventional 156.75mm wafers. We also first introduced the highest power 665W module using 210mm wafers in mass 

production. Our mainstream solar modules include CS7N (132 half-cells, 210mm wafer), CS7L (120 half-cells, 210mm wafer), CS6W 

(144 half-cells, 182mm wafer), CS3Y (156 half-cells, 166mm wafer), CS3W (144 half-cells, 166mm wafer), CS3N (132 half-cells, 

166mm wafer), CS3L (120 half-cells, 166mm wafer), BiHiKu7 (bifacial module, 210mm wafer), BiHiKu6 (bifacial module, 182mm 

wafer), BiHiKu5 (bifacial module, 166mm wafer), BiHiKu (bifacial module, 166mm wafer), and HiDM CS1Y all-black modules. The 

mainstream modules are designed for residential, commercial and utility applications. The small modules are for specialty applications. 

We launched our Quartech modules in March 2013. Quartech modules use 4-busbar solar cell technology which improves module 

reliability and efficiency. CS6P (6 x 10 cell layout) Quartech modules have power output between 255 W and 270 W, which enables us to 

offer customers modules with high power. We launched and started shipping Dymond modules in October 2014. Dymond modules are 

designed with double-glass encapsulation, which is more reliable for harsh environments and ready for 1500V solar systems. 

We launched and started shipping SmartDC modules in September 2015. SmartDC modules feature an innovative integration of our 

module technology and power optimization for grid-tied PV applications. By replacing the traditional junction-box, SmartDC modules 

eliminate module power mismatch, mitigate shading losses and optimize power output at module-level. SmartDC modules also provide 

module-level data to minimize operational costs and to permit effective system management. 

In March 2016, we launched our new Quintech SuperPower mono-crystalline modules. Quintech SuperPower mono-crystalline 

modules are made of cells with PERC technology and significantly improve module efficiency and reliability. CS6K (6 x 10 cell layout 

aligned with mainstream dimensions) Quintech SuperPower mono modules have a power output between 285 W and 300 W with high 

efficiency and high reliability. We started commercial production of Quintech CS6K and CS6U modules in 2016. These modules have 

features such as 5 busbar cells, standardized module dimensions and cell and module improvements, resulting in higher wattage 

production and better performance. These modules are intended for broad base introduction, which covers mono-crystalline cells, multi-

crystalline cells and mono-crystalline PERC cells. 
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C Organizational Structure  

The following table sets out our major subsidiaries, including their place of incorporation and our ownership interest, as of February 

28, 2021. 

Name of entity 
Canadian Solar Solutions Inc. 
Canadian Solar (Australia) Ply Limited 
Canadian Solar 0 and M (Ontario) Inc. 
Canadian Solar Projects K.K. 
Canadian Solar UK Projects Ltd. 
Recurrent Energy, LLC 
Canadian Solar Energy Singapore Pte. Ltd. 
Canadian Solar Netherlands Cooperative U.A. 
Canadian Solar Construction (Australia) Pty Ltd 
CSUK Energy Systems Construction and Generation JSC 
Canadian Solar Argentina Investment Holding Ltd. 
Canadian Solar New Energy Holding Company Limited 
Canadian Solar Energy Holding Singapore Pte. Ltd. 
CSI Solar Co., Ltd. (formerly known as "CSI Solar Power Group Co., Ltd.") 
Canadian Solar Manufacturing (Luoyang) Inc. 
Canadian Solar Manufacturing (Changshu) Inc. 
CSI Cells Co., Ltd. 
Canadian Solar (USA) Inc. 
Canadian Solar Japan K.K. 
Canadian Solar EMEA GmbH 
Canadian Solar International Limited 
Suzhou Sanysolar Materials Technology Co., Ltd. 
Canadian Solar South East Asia Pte. Ltd. 
Canadian Solar Brazil Commerce, Import and Export of Solar Panels Ltd. 
Canadian Solar Construction (USA) LLC 
CSI Solar Manufacturing (Funing) Co., Ltd. (formerly known as "CSI&GCL Solar Manufacturing (Yancheng) Inc.") 
Changshu Tegu New Material Technology Co., Ltd. 
Changshu Than Co., Ltd. 
Canadian Solar Manufacturing Vietnam Co., Ltd. 
Canadian Solar Energy Private Limited 
Canadian Solar MSS (Australia) Pty Ltd. 
Canadian Solar Manufacturing (Thailand) Co., Ltd. 
Canadian Solar Sunenergy (Baotou) Co., Ltd. 
Canadian Solar Middle East DMCC 
CSI Investment Management (Suzhou) Co., Ltd. 
CSI New Energy Development (Suzhou) Co., Ltd. (formerly known as "Suzhou Gaochuangte New Energy 
Development Co., Ltd.") 
CSI Cells (Yancheng) Co., Ltd. 
CSI Modules (Jiaxing) Co., Ltd. 
CSI Wafer (Luoyang) Co., Ltd. 
Canadian Solar SSES (Canada) Inc. 
Canadian Solar SSES (UK) Ltd 

Place of 
incorporation  

Canada 
Australia 
Canada 
Japan 
United Kingdom 
USA 
Singapore 
Netherlands 
Australia 
Turkey 
United Kingdom 
Hong Kong 
Singapore 
PRC 
PRC 
PRC 
PRC 
USA 
Japan 
Germany 
Hong Kong 
PRC 
Singapore 
Brazil 
USA 
PRC 
PRC 
PRC 
Vietnam 
India 
Australia 
Thailand 
PRC 
United Arab Emirates 
PRC 

PRC 
PRC 
PRC 
PRC 
Canada 
United Kingdom 

Ownership 
interest 

100 % 
100 % 
100 % 
100 % 
100 % 
100 % 
100 % 
100 % 
100 % 
100 % 
100 % 
100 % 
100 % 

79.59 % 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 
100 %* 

99.99992 %* 
100 %* 
100 %* 
100 %* 

90 %* 
70 %* 

100 %* 
100 %* 
100 %* 
100 %* 

* Major subsidiaries within the scope of CSI Solar are held through CSI Solar Co., Ltd. of which CSI holds 79.59% equity rights of CSI 

Solar Co., Ltd. 

D Property,  Plant and Equipment 

The following is a summary of our material properties, including information on our manufacturing facilities and office buildings as 

of the date of this annual report on Form 20-F: 

• CSI Changshu Manufacturing has the land use right to two pieces of land of approximately 40,000 square meters and 

180,000 square meters, respectively, in Changshu, on which we have built manufacturing facilities with a total floor area of 

approximately 164,817 square meters. We have obtained certificates of property ownership for all of CSI Changshu 

Manufacturing's facilities. 
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• CSI Luoyang Manufacturing has a land use right to a piece of land of approximately 35,345 square meters in Luoyang (Phase I), 

on which we have built manufacturing facilities of approximately 6,761 square meters. The certificates for property ownership 

were granted in June 2008. In the same year of 2008, CSI Luoyang Manufacturing obtained the land use right to a piece of land 

adjacent of approximately 79,685 square meters (Phase II), on which we have built manufacturing facilities of approximately 

29,811 square meters. The floor area of Phase II is approximately 29,811 square meters. The certificates for property ownership 

were granted in September 2013. Subsequently in 2016, CSI Luoyang Manufacturing obtained the land use right to another piece 

of land of 159,961 square meters (Phase III), on which we have constructed manufacturing facilities with the floor area of 

approximately 38,955 square meters. We obtained the certificates for property ownership of Phase III in March 2018. 

• CSI Cells has the land use right to a piece of land of approximately 65,661 square meters in Suzhou. We completed the 

construction of our first solar cell manufacturing facilities of 14,077 square meters (Phase I) on this site in the first quarter of 

2007 and subsequently obtained the certificate of property ownership. The Phase II cell manufacturing facilities, with 30,102 

square meters of workshop space, were completed in 2009. The Phase III cell manufacturing facilities, with a total floor area of 

approximately 21,448 square meters of manufacturing and office space, were completed in August 2011. We obtained the 

certificates of property ownership for Phase II and Phase III in September 2019. CSI Cells merged with CSI Solar New Energy 

(Suzhou) Co., Ltd. in 2012, and obtained the land use right to another piece of land of approximately 10,000 square meters in 

Suzhou and the certificate of property ownership for approximately 4,833 square meters of floor area. 

• CSI Solar Manufacturing (Yan Cheng) Inc. has leased the cell manufacturing facilities of approximately 26,921 square meters on 

a piece of land of approximately 66,667 square meters (Phase I) since 2015. It has the right and expects to purchase these 

facilities and obtain the property ownership and land use right between 2021 and 2022. In 2016, CSI Solar Manufacturing 

obtained the land use right to a piece of land of approximately 133,333 square meters (Phase II and Phase III), on which we have 

built cell manufacturing facilities with a total floor area of approximately 26,093.42 square meters. The commercial operations 

have commenced since then and we obtained the certificates for property ownership of Phase II and Phase III cell manufacturing 

facilities in August 2018. In 2017, CSI Solar Manufacturing obtained the land use right of approximately 33,664 square meters 

for the construction of Phase IV facilities, on which and former land, we are building manufacturing facilities with a total floor 

area of approximately 55,640 square meters and expected to obtain the certificate of property ownership by the end of 2022. 

• In Baotou of Inner Mongolia, Canadian Solar Sunenergy (Baotou) Co., Ltd. have obtained the land use right of a piece of land of 

approximately 224,997 square meters, on which we have built poly ingots manufacturing facilities with a floor area of 

approximately 18,000 square meters. The production of poly ingots manufacturing has commenced since May 2017. We have 

also started the construction of other facilities producing mono ingots with a floor area of approximately 61,728 square meters on 

the same land. 

• In Suzhou, Canadian Solar Sunenergy (Suzhou) Co., Ltd. (Canadian Solar Sunenergy (Suzhou) Co., Ltd. has been merged with 

CSI Cells Co., Ltd.) has obtained the land use right to a piece of land of approximately 60,000 square meters and owns the 

module manufacturing facility thereon with a floor area of 28,355 square meters, which commenced production in the first 

quarter of 2017. 

• CSI Cells (Yancheng) Co., Ltd. has the land use right to a piece of land of approximately 133,857 square meters (Phase I) located 

in National Yancheng Economic Technical Development Zone of Yancheng City. The floor area of cell manufacturing facilities 

(Phase I) is approximately 62,910.15 square meters. A part of the cell manufacturing facilities has completed construction and 

commenced operations since September 2018 and the entire Phase I facilities commenced operations in May 2019. In the same 

year of 2019, we made an advanced payment to purchase the Phase II land of approximately 64,436 square meters and have 

obtained the land use right in September 2020. 

• CSI Modules (DaFeng) Co., Ltd. obtained the land use right to a piece of land of 200,006 square meters in Yan-Cheng Da-Feng 

Economic Development District in 2017. The module production facility of 78,133 square meters (Phase I) completed 

construction and the production began in September 2018. We obtained the certificate of property ownership for Phase I in 

January 2020. On the same piece of land, we are building manufacturing facilities with a total floor area of approximately 68,066 

square meters (Phase II) since the fourth quarter of 2020. 

• CSI Modules (JiaXing) Co., Ltd. obtained the land use right to a piece of land of 165,057 square meters in 2018. On which we 

have constructed manufacturing facilities with the floor area of approximately 124,042 square meters. 

• CSI New Energy Development (Suzhou) Co., Ltd. (formerly known as Suzhou Gaochuangte New Energy Development Co., 

Ltd.) and its wholly-owned subsidiary obtained the land use right to a piece of land of 598 square meters in 2018 and own the 

office building thereon with a floor area of 1,972 square meters. 
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• In Ontario, we lease approximately 14,851 square meters of operation facilities in Guelph, Ontario, Canada for a term of ten years 

commencing September 1, 2010. We also lease a warehouse of 7,912 square meters and an office building of 1,146 square meters 

on the same premises as the Guelph, Ontario, Canada operation facilities for the same term. In December 2019, we have renewed 

the leases for three years from 2020 to 2023. 

• In Vietnam, we lease approximately 15,784 square meters of manufacturing facilities in Haiphong City, Vietnam since 2015 and 

have renewed for another three years commencing August 7, 2018. The production has begun since 2016. 

• In Thailand, Canadian Solar Manufacturing (Thailand) Co., Ltd. has a land of 179.2 Rai (286,732 square meters) with the 

ownership certificate obtained. A module manufacturing facility of 29,723 square meters and a cell manufacturing facility of 

19,139 square meters were built and the production commenced in the third quarter of 2016 and in April 2017, respectively. The 

construction of another cell manufacturing facility with a floor area of 18,100 square meters and a module manufacturing facility 

with a floor area of 15,460 square meters were completed and the production commenced in the third quarter of 2019. 

Except as disclosed in the "Item 3. Key Information—D. Risk Factors-Risks Related to Doing Business in China," we believe 

we have obtained the environmental permits necessary to conduct the business currently carried on by us at our existing manufacturing 

facilities. For more details, see "B. Business Overview—Environmental Matters." 

ITEM 4A UNRESOLVED STAFF COMMENTS 

None. 

ITEM 5 OPERATING AND FINANCIAL REVIEW AND PROSPECTS 

The following discussion and analysis of our financial condition and results of operations should be read in conjunction with our 

consolidated financial statements and the related notes thereto included elsewhere in this annual report on Form 20-F. This discussion 

may contain forward-looking statements based upon current expectations that involve risks and uncertainties. Our actual results may 

differ materially from those anticipated in these forward-looking statements as a result of various factors, including those set forth under 

"Item 3. Key Information—D. Risk Factors" or in other parts of this annual report on Form 20-F. For discussion of 2018 items and 

year-over-year comparisons between 2019 and 2018 that are not included in this annual report on Form 20-F, refer to "Item 5. - 

Operating and Financial Review and Prospects" found in our Form 20-F for the year ended December 31, 2019, that was filed with the 

Securities and Exchange Commission on April 28, 2020. 

In 2020, the Company reached a strategic decision to pursue a listing of its module and systems business in China, and resulted in a 

change of reportable business segments to CSI Solar segment and Global Energy segment. The prior period segment information has 

been recast to conform to the current period's presentation. Refer to "Item 5. Operating and Financial Review and Prospects—A. 

Operating Results—Segment Reporting" for further details. 

A Operating  Results 

Factors Affecting Our Results of Operations 

The most significant factors that affect our financial performance and results of operations are: 

• solar power products pricing; 

• costs of silicon raw materials and solar ingots, wafers and cells relative to the selling prices of modules; 

• government subsidies and the availability of financing for solar projects; 

• industry and seasonal demand; 

• impact of assets impairment; 

• solar power project development and sale and EPC and development services; 

• antidumping, countervailing and other duty costs and true-up charges; and 

• foreign exchange. 
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Solar Power Products Pricing 

Before 2004, all of our net revenues were generated from sales of specialty solar modules and products. In 2004, we began selling 

standard solar modules. In 2019, we generated 77.5% of our net revenues from our CSI Solar segment, which includes solar modules, 

solar system kits, battery energy storage solutions, China energy (including solar projects, EPC services and electricity revenue in 

China), and other materials, components and services (including EPC), and 22.5% from our Global Energy segment, which includes 

global solar and energy storage power projects (excludes China), O&M and asset management services, global electricity revenue 

(excludes China), as well as other development services . In 2020, we generated 79.1% of our net revenues from our CSI Solar segment 

and 20.9% from our Global Energy segment. 

Our standard solar modules are priced based on the actual flash test result or the nameplate capacity of our modules, expressed in 

watts-peak. The actual price per watt is affected by overall demand for modules in the solar power market and increasingly by the total 

power of the module. Higher-powered modules usually command slightly higher prices per watt. 

We price our standard solar modules based on the prevailing market price at the time we enter into sales contracts with our 

customers, taking into account the size of the contract, the strength and history of our relationship with the customer and the costs of 

silicon raw materials and solar ingots, wafers and cells. During the first few years of our operations, the average selling price for standard 

solar modules rose year-over-year across the industry, primarily because of high demand. During the period from 2004 to 2008, the 

average selling price of our standard solar modules ranged from $3.62 to $4.23. Following a price peak in the third quarter of 2008, the 

industry-wide average selling price of standard solar modules has declined sharply as competition increased. In 2017 and 2018, the 

average selling price of our standard solar modules was approximately $0.40 per watt and $0.34 per watt, respectively; and, in 2019 and 

2020, it was approximately $0.29 per watt and $0.25 per watt, respectively. We expect the averaging selling price of our standard solar 

modules to continue to decline, albeit at a more moderate rate. 

Costs of Silicon Raw Materials and Solar Ingots, Wafers and Cells Relative to the Selling Prices of Modules 

We produce solar modules, which are an array of interconnected solar cells encased in a weatherproof frame, and products that use 

solar modules. Solar cells are the most important component of solar modules. Our solar cells are currently made from mono-crystalline 

and multi-crystalline solar wafers through multiple manufacturing steps. Solar wafers are the most important material for making solar 

cells. Solar ingots are the most important material for making solar wafers. If we are unable to procure silicon raw materials and solar 

ingots, wafers and cells at reduced prices in line with the decreasing selling prices of our solar modules, our revenues and margins could 

be adversely impacted, either due to higher manufacturing costs than our competitors or write-downs of inventory, or both. Our market 

share could decline if our competitors are able to offer better pricing than we are. 

Government Subsidies and the Availability of Financing for Solar Projects 

Over the past few years, the cost of solar energy has declined and the industry has become less dependent on government subsidies 

and economic incentives. However, governments in some of our largest markets have expressed their intention to continue supporting 

various forms of "green" energies, including solar power, as part of broader policies towards the reduction of carbon emissions. The 

governments in many of our largest markets, including the United States, Japan and the European Union, continue to provide incentives 

for investments in solar power that will directly benefit the solar industry. We believe that the near-term growth of the market still 

depends in large part on the availability and size of such government subsidies and economic incentives. 

For a detailed discussion of the impact of government subsidies and incentives, possible changes in government policy and 

associated risks to our business, see "Item 3. Key Information—D. Risk Factors—Risks Related to Our Company and Our Industry— 

Governments may revise, reduce or eliminate subsidies and economic incentives for solar energy, which could cause demand for our 

products to decline." and "Item 4. Information on the Company—B. Business Overview—Sales, Marketing and Customers." 

For a detailed discussion of the impact of the availability and cost of debt or equity for solar power projects and our customers' 

ability to finance the purchase of our products or to construct solar power projects, see "Item 3. Key Information—D. Risk Factors— 

Risks Related to Our Company and Our Industry—The execution of our growth strategy depends upon the continued availability of 

third-party financing arrangements for our customers, which is affected by general economic conditions. Tight credit markets could 

depress demand or prices for solar power products and services, hamper our expansion and materially affect our results of operations." 
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Income tax expense includes (a) deferred tax expense, which generally represents the net change in the deferred tax asset or liability 

balance during the year plus any change in valuation allowances; (b) current tax expense, which represents the amount of tax currently 

payable to or receivable from a taxing authority; and (c) non-current tax expense, which represents the increases and decreases in 

amounts related to uncertain tax positions from prior periods and not settled with cash or other tax attributes. We only recognize tax 

benefits related to uncertain tax positions when such positions are more likely than not of being sustained upon examination. For such 

positions, the amount of tax benefit that we recognize is the largest amount of tax benefit that is more than fifty percent likely of being 

sustained upon the ultimate settlement of such uncertain tax position. We record penalties and interests associated with the uncertain tax 

positions as a component of income tax expense. 

We use the flow-through method to account for investment tax credits earned on qualifying projects placed into service. Under this 

method the investment tax credits are recognized as a reduction to income tax expense in the year the credit arises. The use of the flow-

through method also results in a basis difference from the recognition of a deferred tax liability and an immediate income tax expense for 

reduced future tax depreciation of the related assets. Such basis differences are accounted for pursuant to the income statement method. 

Recently Issued Accounting Pronouncements 

See note 2(ak) Recently issued accounting pronouncements in the notes to our consolidated financial statements, included herein. 

Results of Operations 

The following table sets forth a summary, for the periods indicated, of our consolidated results of operations and each item expressed 

as a percentage of our total net revenues. Our historical results presented below are not necessarily indicative of the results that may be 

expected for any future period. 

For the years ended December 31, 

Net revenues 

CSI Solar segment 

Global Energy segment 

Elimination 

Cost of revenues 

CSI Solar segment 

Global Energy segment 

Elimination 

Gross profit 

CSI Solar segment 

Global Energy segment 

Elimination 

Operating expenses: 

Selling and distribution expenses 

General and administrative expenses 

Research and development expenses 

Other operating income, net 

Total operating expenses 

Income from operations 

Other income (expenses) 

Interest expense 

Interest income 

Gain (loss) on change in fair value of derivatives, net 

Foreign exchange gain (loss) 

Investment income (loss) 

Other expenses, net 

Income before income taxes and equity in earnings of unconsolidated investees 

Income tax benefit (expense) 

Equity in earnings of unconsolidated investees 

Net income 

Less: Net income (loss) attributable to non-controlling interests 

Net income attributable to Canadian Solar Inc. 

2019  2020  
(in thousands of $, except percentages) 

$ 3,200,583 100.0 % 3,476,495 100.0 % 

2,591,154 80.9 % 3,105,044 89.3 % 

718,735 22.5 % 726,167 20.9 % 

(109,306) (3.4)% (354,716) (10.2)% 

2,482,086 77.6 % 2,786,581 80.2 % 

1,977,502 61.8 % 2,496,153 71.8 % 

604,856 18.9 % 577,052 16.6 % 

(100,272) (3.1)% (286,624) (8.2)% 

718,497 22.4 % 689,914 19.8 % 

613,652 19.1 % 608,891 17.5 % 

113,879 3.6 % 149,115 4.3 % 

(9,034) (0.3)% (68,092) (2.0)% 

180,326 5.6 % 224,243 6.5 % 

242,783 7.6 % 225,597 6.5 % 

47,045 1.5 % 45,167 1.3 % 

(10,536) (0.3)% (25,523) (0.7)% 

459,618 14.4 % 469,484 13.5 % 

258,879 8.1 % 220,430 6.3 % 

(81,326) (2.5)% (71,874) (2.1)% 

12,039 0.4 % 9,306 0.3 % 

(22,218) (0.7)% 50,001 1.4 % 

10,370 0.3 % (64,820) (1.9)% 

1,929 0.1 % (8,559) (0.2)% 

(79,206) (2.5)% (85,946) (2.5)% 

179,673 5.6 % 134,484 3.9 % 

(42,066) (1.3)% 1,983 0.1 % 

28,948 0.9 % 10,779 0.3 % 

166,555 5.2 % 147,246 4.2 % 

(5,030) (0.2)% 543 0.0 % 

171,585 5.4 % 146,703 4.2 % 
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The short-term borrowings will mature during the period from the first quarter of 2021 to the fourth quarter of 2021 and bear interest 

ranging from 0.08% to 5.66% per annum. The credit facilities contain no specific extension terms but, historically, we have been able to 

obtain new short-term borrowings with similar terms shortly before they mature. 

In January 2016, we signed a $60.0 million loan facility agreement with International Finance Corporation, or IFC, a member of 

World Bank Group to fund the construction of our solar cell and module production facilities in Vietnam and other countries approved by 

IFC. The loan was fully repaid in December 2020. 

In 2016, we entered into a financing agreement with the Export Development Canada, or EDC, pursuant to which EDC agreed to 

provide bank guarantees or letters of credit of up to $100 million to support our global project development. Royal Bank of Canada and 

Toronto Branch of China Construction Bank Corporation serve as fronting banks for the facility. In September 2018, we renewed the 

agreement with EDC and increased the facility amount to $125 million with a more focused support for project development activities in 

North America, Latin America, Europe, Asia and Australia. Since September 2019, Credit Agricole Corporate and Investment Bank 

(Canada Branch) has joined as one of the fronting banks. In July 2020, the guarantee was renewed with an extended facility amount 

totaling $150 million. 

In 2016, we obtained a syndicated three-year loan facility of JPY9.6 billion ($85.2 million) with Sumitomo Mitsui Banking 

Corporation, or SMBC, acting as the lead arranger and 13 other participating financial institutions. The facility is unsecured and loan 

proceeds may be used to develop our solar project pipeline in Japan and for general corporate working capital purposes. In October 2020, 

the facility agreement was renewed with 11 participating financial institutions led by SMBC at a term of two years and a facility amount 

of JPY9.1 billion ($88.2 million). 

In January 2017, we obtained a five-year syndicated credit facility of $210 million with the Siam Commercial Bank Public Company 

Limited, or SCB, acting as the lead arranger and China Minsheng Banking Corporation Ltd, as one of the lenders. As of February 28, 

2021, $96.4 million of the facility has been used to finance the construction of our solar cell and module manufacturing facilities in 

Thailand. Under the same facility agreement, we obtained a working capital facility of THB3.54 billion ($119.0 million) from SCB to 

support the operations of our manufacturing company in Thailand and $96.8 million was drawn as of February 28, 2021. 

In March 2017, we entered into a three-year credit agreement of JPY4.0 billion ($35.5 million) with Sumitomo Mitsui Finance and 

Leasing Company, Limited, or SMFL, a member of Sumitomo Mitsui Financial Group. The facility received commitments from five 

finance leasing institutions. In April 2019, we renewed the agreement with a syndicate of four finance leasing institutions led by SMFL 

and expanded the facility to JPY5.35 billion ($48.0 million). In September 2019, we further expanded the facility to JPY6.85 billion 

($63.0 million) and the facility will mature in March 2022. As of February 28, 2021, JPY3.3 billion ($31.4 million) was utilized in the 

development of our solar power projects in Japan. 

In April 2017, we completed our second non-recourse project bond placement of JPY5.4 billion ($47.9 million) with Goldman Sachs 

Japan Co., Ltd. to finance the construction of the 19.05 MWp Gunma Aramaki solar power project in Japan. The project bond has a dual-

tenor maturity of 1.5 years and 20.3 years, representing the initial and extended tenor respectively, within a single-tranche of bond. The 

bond pays a fixed coupon of 1.2875% per annum during the initial tenor and, if extended at our option, 1.3588% per annum thereafter. 

The project reached COD in December 2017 and the bond was assumed by the buyer upon the completion of project sale in December 

2020. 

In May 2017, we secured a five-year non-recourse project financing of AUD65 million ($50.8 million) with Bank of Tokyo-

Mitsubishi UFJ, Ltd. and Clean Energy Finance Corporation for two solar farm power projects, the 17 MW Longreach project and the 30 

MW Oakey 1 project, both in Queensland, Australia. In October 2017, we entered into a binding contract with Foresight Solar Fund 

Limited, or Foresight, pursuant to which Foresight agreed to acquire 49% interests in Longreach and Oakey. The sale of 49% interests 

was completed in the first quarter of 2018 and we have an option and intend to sell the remaining 51% interests to Foresight within three 

years after project COD. The Longreach project and the Oakey 1 project reached COD in November 2019 and February 2020, 

respectively. 
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Appendix 1 

Major Subsidiaries of CSI 

The following table sets forth information concerning CSI's major subsidiaries: 

Pine and Attributabie 
Date Equity 

'ub.dril.rn-  dintru,adon interest Held Principal ArliNill"  
so..0 ,. , ut.ons Inc Canada wo % De, .op-Arg sour power mew am ...Waco» of ..›..rr tr.:M.11es 

June 22, 2009 
0- ..: 0- ,.. ›..0 (Australia) hy Limited Australia 100 % D,,,,,pos sow power preen 

Feteuny 3,2011 
O- .... 0- ,.. ,-..u. 0 and M (Ontario) Inc Canada 100 % So.ar fur. on..rat.nn rre. tr....r.r.rentry., vices 

May 10, 2011 
Japan 100 % De+-Kop-Arg ,o:rx powe.r proecr, 
May 20.2014 
United Kingdom 100 % De,Kop-Ati: ,o...., pow« profreas 
August 29,2014 

1 Krurer Energy. LLC USA 100 % Deveimung solar power proncts 
Mach 31,2015 

:anadian Solar Energy Singapore P. Ud. Singapore 100 % Development 8, ownership of solar PV pronas 
October 29, 2015 

Solar Netherlands Cooperative U.A. Netherlands 100 % Rona holding and linancing 
November 8, 2016 

Solar Construction (Australia) Ply Ud Australia 100 % Providing engineering. procurement and construction services 
July Gr. 2017 

‘..1.1< Energy Sysrems Construction and Generation JSC Twiny 100 % norm developmem and management services 
October 30, 2017 

er- re.-Ar. Solar Argentina Investment Holding Ud. United Kingdom 100% Developing sow power pronas 
January 23. 2018 

er- .2.ml tio..rr New Energy Holding Company Limited Hong Kong 100% Rona investment I inancing trading ol solar modules 
March 20. 2019 

›..rr Energy Holding Singapore Pte. Lei Singapore 100% Development & ownership ot solar PV pronas 
April 22. 2019 

• (lo. Imo. as .CSII Soh« Power Gump Co., Ud.) PRC 7959 % Investment holding and tradIng 
My 7.2009 

0- •.: 0—, ›..0 manulactudog (Luoyang) WC PRC 100 %. Mamba"» ol solar modules. Ingo and walers 
February 24. 2006 

›..rr manulacturbm (Changsha) loc. PRC 100 %. Production of solar modules 
Auras, I. 2006 

' i ' , ', ' ,,.• Ut PRC 100 %. Mamba"» ol solar cells 
Ammo 23. 2006 
USA 100 %. Sales and marketing ol modules 
Nn8. 2007 

0- •.: er- ̀.. ›..tr .r.tpin K.K. Japan 100 %. Sales and marketing ol modules 
M121. 2009 

u i mi.:\ , .r• 1,F. Germany 100 %. Sales and marketing ol modules 
Ammo 21. 2009 

ureited Hong Kong 100 %. Sales and marketing ol modules 
March 25. 2011 

Technology Co., Ud. PRC 100 %. Production of solar module materials 
Ammo 17. 2011 

E. Ma Pie. Ltd. Singapore 100 %. Sales and marketing ol modules 
September 19. 2011 

Canadian Solar Brazil Commerce, Import and Broom of Solar Panels Ud. Brazil 100 %. Sales and marketing ol l ar modules. and providing solar energy solution 
November I. 2012 

Canadian Solar Conernalon (USA) LLC USA 100 %. Soler lam operating and maintenance services 
May 20. 20I4 

CSI Soler Manulacturing (Boring) Co„ Ltd (lormerly Mown as -CSIAGCL Soler Manulacturing (Yancheng) Inc.") PRC 100 %. Reuarch and development. manulamure and sales ol solar cells. and solar power 
May 29. 20I4 Kona development 

Changshu Teen New, Material echnology Co„ Ltd PRC 100 %. EVA solar packaging Illm reuarch and development. production and sales 
September 2,2014 

C. hangs!. Ilia, Co.. Lid. PRC 100 %. Junction box and connector research. development, production and sales 
December 26, 2014 

NI end worr-trg %%MIT Co., Ud. Vietnam 100 %. Production ol sorer modules 
bane 25. 2015 

o- ‘.. > er I. roe Prs Limited India 100 %. Saks and marketing ol modules 
May 06. 2015 

0- ,.. , u SI,..s (Anatolia) hy Ltd. Ausaralla 100 %. Saks and marketing ol modules 
Ammo 03.2015 

o- `.. ›..rr Ntar.ulacrwring (Thailand) Co., Ltd Thailand 99.99992 %. Cells and module production 
November 20, 2015 

›..0 sunenergy (Baotou) Co., Ltd. PRC 100 %. Production ol sorer modules. Ingots and walers 
Aurast 18,2016 

›..0 Middle East DMCC United Arab ErnIrates 100 %. Saks and marketing ol modules 
March 28, 2017 

‘..1 Irtve,rmenr, Management (Suzhou) Co., Ltd PRC 100 %. Investment management 8, asset management 
May 5,2017 

• Energy Development (Suzhou) Co. Lid (formerly known as 'Suzhou Gaodurangte Ni Enemy Development Co„ Lid.-) PRC 90 %. Design. engineering consoucdon and management ol solar power pronas 
bane 12, 2017 

(1'.indereg) co., LW PRC 70 %. Production of 5,hr rce5 
May 18,2017 

r :sr moeu-,„ ()Inane) Co., Ltd. PRC 100 96. Production of ,o:rx modri.e., 
November 3, 2017 

CSI Wafer (Luoyang) Co., Ltd PRC 100 et; Prrx!tur-. or. of ,o:rx ,e.:-., arte. wagers 
November 27,2017 

Canadian Solar SSES (Canada) Inc. Canada 100 et; Syso.m so.ut.m) and energy storage 
Nov 27,2019 

Canadian Solar SSES (UK) Ltd United Kingdom 100 96. Inte.:v....w: ¡napery holding 
December 18,2019 

• Major subsidiaries within the scope of CSI Solar are held through CSI Solar Co., Ltd. of which CSI holds 79.59% equity rights of 
CSI Solar Co., Ltd. 
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A-570-979
C-570-980

Scope Inquiry:  ET Solar
Business Proprietary Information Public Version 

E&C/OVII:  LC

June 15, 2021 

MEMORANDUM TO:  James Maeder 
Deputy Assistant Secretary 
for Antidumping and Countervailing Duty Operations 

 
THROUGH:  Melissa G. Skinner 

Senior Director, Office VII 
Antidumping and Countervailing Duty Operations 

 
FROM:  Lauren Caserta 

International Trade Compliance Analyst, Office VII 
Antidumping and Countervailing Duty Operations 

 
RE:  Final Scope Ruling on the Antidumping and Countervailing Duty 

Orders on Crystalline Silicon Photovoltaic Cells from the People’s 
Republic of China:  ET Solar Inc. 

I. SUMMARY 

On March 30, 2021, the Department of Commerce (Commerce) issued a preliminary scope 
ruling regarding solar modules imported by ET Solar Inc. (ET Solar) that are manufactured in 
Vietnam using certain components fabricated in the People’s Republic of China (China).1  At ET 
Solar’s request,2 the relevant scope inquiry was initiated to determine whether the solar modules 
at issue are covered by the antidumping duty (AD) and countervailing duty (CVD) orders on 
crystalline silicon photovoltaic cells (solar cells) from China.3  Commerce examined the plain 

1 See Memorandum, “Preliminary Scope Ruling on the Antidumping and Countervailing Duty Orders on Crystalline 
Silicon Photovoltaic Cells from the People’s Republic of China:  ET Solar Inc.,” dated March 30, 2021 (Preliminary 
Scope Ruling). 
2 See ET Solar’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the 
People’s Republic of China:  Request for Scope Ruling on Certain Solar Modules Manufactured in Vietnam,” dated 
June 4, 2020 (Incomplete Scope Request); see also ET Solar’s Letter, “Crystalline Silicon Photovoltaic Cells, 
Whether or Not Assembled into Modules, from the People’s Republic of China:  Supplemental Questionnaire,” 
dated July 14, 2020 (Supplemental Scope Response). 
3 See Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the People’s Republic of 
China:  Amended Final Determination of Sales at Less Than Fair Value, and Antidumping Duty Order, 77 FR 
73018 (December 7, 2012) and Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, 
from the People’s Republic of China:  Countervailing Duty Order, 77 FR 73017 (December 7, 2012) (collectively, 
Orders). 
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language of the orders and performed a substantial transformation analysis to determine the 
country-of-origin of the merchandise at issue.  Based on these analyses, Commerce preliminarily 
found that ET Solar’s imported solar modules were within the scope of the Orders.4 
 
II. BACKGROUND 
 
On June 4, 2020, Commerce received an incomplete request from importer ET Solar to 
determine whether certain solar modules imported from Vietnam to the United States that 
contain unfinished solar cells from China are outside the scope of the Orders.5  Commerce 
reviewed the information contained in this initial submission and determined it to be insufficient 
to make a scope determination with respect to the merchandise imported by ET Solar.  On June 
30, 2020, Commerce issued a supplemental questionnaire to ET Solar requesting further 
information and documentation regarding the complete production process for the merchandise 
at issue, which takes place partially in China and partially in Vietnam.6  ET Solar submitted its 
supplemental response and additional documentation between July 2, 2020, and July 14, 2020.7  
Pursuant to 19 CFR 351.225(e), on August 27, 2020, Commerce initiated a formal scope inquiry 
and provided parties with 20 days to submit comments and factual information relating to this 
scope inquiry and 10 days to submit rebuttal comments.8  Commerce received no comments in 
response to this initiation. 
 
On January 21, 2021, Commerce issued a request for additional information pertaining to the 
five factors normally considered when using a substantial transformation analysis to determine a 
product’s country of origin.9  Commerce received responses from ET Solar and the American 
Alliance for Solar Manufacturing (the Alliance).10 
 
Based on the information provided by ET Solar and the Alliance, Commerce issued its 
Preliminary Scope Ruling, as well as the source documentation (e.g., prior scope rulings, 
excerpts from the petition, and a prior ruling issued by U.S. Customs and Border Protection) 
relied on in its preliminary analysis, on March 30, 2021.11  Interested parties were invited to 

 
4 See Preliminary Scope Ruling.  
5 See Incomplete Scope Request. 
6 See Commerce’s Letter, “ET Solar Scope Ruling Request:  Supplemental Questionnaire,” dated June 30, 2020.  
7 See Supplemental Scope Response; see also ET Solar’s Letter, “Scope Ruling Request in Crystalline Silicon 
Photovoltaic Cells from China:  Submission of Form 7501 for APO Application,” dated July 2, 2020. 
8 See Commerce’s Letter, “Crystalline Silicon Photovoltaic Cells from the People’s Republic of China:  Initiation of 
Scope Inquiry on Certain Solar Modules Imported from Vietnam Containing Components Manufactured in the 
People’s Republic of China,” dated August 27, 2020. 
9 See Memorandum, “Crystalline Silicon Photovoltaic Cells from the People’s Republic of China:  Request for 
Additional Information,” dated January 21, 2021; see also Memorandum, “Crystalline Silicon Photovoltaic Cells 
from the People’s Republic of China:  Deadline Correction for Additional Information Request,” dated January 22, 
2021. 
10 See ET Solar’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the 
People’s Republic of China:  Response to Request for Information,” dated February 12, 2021; and the Alliance’s 
Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the People’s 
Republic of China:  Response to Request for Information,” dated February 12, 2021. 
11 See Preliminary Scope Ruling and associated attachments. 
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comment on the Preliminary Scope Ruling.12  On May 12, 2021, Commerce received a case brief 
from ET Solar.13  On May 19, 2021, Commerce received a rebuttal brief from the Alliance.14 
 
Commerce has reviewed and analyzed all evidence and arguments on the administrative record 
and continues to find that the solar modules imported by ET Solar are subject to the scope of the 
Orders.  Commerce’s analysis for the final scope ruling is unchanged from the analysis 
contained in the Preliminary Scope Ruling.  We have provided our responses to the interested 
parties’ comments on the Preliminary Scope Ruling in the “Discussion of the Issues” section of 
this memorandum. 
 
III. SCOPE OF THE ORDERS 
 
The merchandise covered by these Orders is crystalline silicon photovoltaic cells, and modules, 
laminates, and panels, consisting of crystalline silicon photovoltaic cells, whether or not partially 
or fully assembled into other products, including, but not limited to, modules, laminates, panels 
and building integrated materials. 
 
These Orders cover crystalline silicon photovoltaic cells of thickness equal to or greater than 20 
micrometers, having a p/n junction formed by any means, whether or not the cell has undergone 
other processing, including, but not limited to, cleaning, etching, coating, and/or addition of 
materials (including, but not limited to, metallization and conductor patterns) to collect and 
forward the electricity that is generated by the cell. 
 
Merchandise under consideration may be described at the time of importation as parts for final 
finished products that are assembled after importation, including, but not limited to, modules, 
laminates, panels, building-integrated modules, building-integrated panels, or other finished 
goods kits.  Such parts that otherwise meet the definition of merchandise under consideration are 
included in the scope of these Orders. 
 
Excluded from the scope of these Orders are thin film photovoltaic products produced from 
amorphous silicon (a-Si), cadmium telluride (CdTe), or copper indium gallium selenide (CIGS).  
Also excluded from the scope of these Orders are crystalline silicon photovoltaic cells, not 
exceeding 10,000mm2 in surface area, that are permanently integrated into a consumer good 
whose function is other than power generation and that consumes the electricity generated by the 
integrated crystalline silicon photovoltaic cell.  Where more than one cell is permanently 
integrated into a consumer good, the surface area for purposes of this exclusion shall be the total 
combined surface area of all cells that are integrated into the consumer good. 
 
Modules, laminates, and panels produced in a third-country from cells produced in China are 
covered by these Orders; however, modules, laminates, and panels produced in China from cells 

 
12 See Memorandum, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the 
People’s Republic of China:  Scope Ruling Request from ET Solar:  Briefing Schedule,” dated May 5, 2021. 
13 See ET Solar’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the 
People’s Republic of China:  Final Scope Case Brief,” dated May 12, 2021 (ET Solar’s Case Brief). 
14 See the Alliance’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from 
the People’s Republic of China:  Scope Rebuttal Brief,” dated May 19, 2021 (Alliance’s Rebuttal Brief). 
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produced in a third-country are not covered by these Orders. 
 
Merchandise covered by these Orders is currently classified in the Harmonized Tariff Schedule 
of the United States (HTSUS) under subheadings 8501.61.0000, 8507.20.80, 8541.40.6015, 
8541.40.6020, 8541.40.6025, 8541.40.6030, 8541.40.6035, 8541.40.6045, and 8501.31.8000.  
These HTSUS subheadings are provided for convenience and customs purposes; the written 
description of the scope of these Orders is dispositive. 
 
IV. DESCRIPTION OF MERCHANDISE SUBJECT TO THIS REQUEST 
 
The merchandise at issue is solar modules that are assembled in Vietnam and imported into the 
United States by ET Solar, located in Pleasanton, CA.15  Multiple companies located in China, 
Hong Kong, and Vietnam are involved in the supply and production chains for the finished 
modules, which consist of individual solar cells fabricated from silicon wafers.16  
 
According to ET Solar, the production process for the modules at issue begins in China, where 
silicon wafers are manufactured and processed by [Ixxxxxx Ixxxxxxx Ixx Ixxxxx Ixxxxxxxxx 
Ix., Ixx. (Ixxxxxx Ixxxxxx)].17  First, silicon wafers are cleaned and textured before a 
phosphorous dopant is diffused into the boron-doped wafer to form a p/n junction.18  [Ixxxxxx 
Ixxxxxxx] then removes a thin layer of silicon from the edge of the unfinished cell to separate 
the positive and negative layers created during the diffusion process, and applies an anti-
reflective coating to the front of the cell that optimizes its ability to absorb sunlight.19  These 
cells are then purchased by a Vietnamese company, Ha Noi Solar Technology Company Limited 
(Ha Noi Solar), through a Hong Kong supplier, [Ixxxxx Ixxxx Ixxxxx Ixxx Ixxx Ix., Ixxxxxx 
(Ixxxxx Ixxxx)].20  The unfinished cells undergo further processing at Ha Noi Solar, where 
aluminum and silver pastes are printed onto the surface of the cell to create an electrical grid 
capable of collecting the energy generated by the cell.21  Ha Noi Solar then dries, sinters, tests, 
and sorts the cells, which are subsequently sold to companies that produce solar modules made 
up of multiple cells.22 
 
To fabricate the modules at issue, finished solar cells are purchased from Ha Noi Solar by 
KRSolar Technology Co., Ltd. (KRSolar), an intermediary company [xxxxxxx xx Ixxx Ixxx], 
and sold to Green Wing Solar Technology Co., Ltd. (GW Solar), a module production company 
located in Vietnam.23  KR Solar also provides GW Solar with all other raw materials necessary 
to produce finished solar modules.24  GW Solar then solders cells together, adds glass and an 
ethyl vinyl acetate (EVA) coating, and arranges cells into a matrix before sealing and laminating 

 
15 See Incomplete Scope Request at 2-3. 
16 Id. 
17 Id. at 2. 
18 See Supplemental Scope Response at 2-3 and Exhibit 14. 
19 Id.  
20 See Incomplete Scope Request at 2; see also Supplemental Scope Response at 2 and Exhibit 14. 
21 See Incomplete Scope Request at 2 and 9; see also Supplemental Scope Response at 2 and Exhibit 14. 
22 See Incomplete Scope Request at 3 and 9; see also Supplemental Scope Response at 2 and Exhibit 14. 
23 See Incomplete Scope Request at 2-3; see also Supplemental Scope Response at 2 and Exhibit 14. 
24 See Incomplete Scope Request at 3; see also Supplemental Scope Response at 2, 4, and Exhibits 6 and 14. 
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them.25  Frames and junctions boxes are then affixed to the joined cells, and the finished modules 
are cleaned and inspected before being sold back to KR Solar.26  ET Solar then purchases the 
finished solar modules from KR Solar for importation to the United States.27 
 
V. LEGAL FRAMEWORK 
 
When a request for a scope ruling is filed, Commerce examines the scope language of the 
order(s) at issue and the description of the product contained in the scope ruling request.28  
Pursuant to Commerce’s regulations, Commerce may also examine other information, including 
the description of the merchandise contained in the petition, the records from the investigations, 
and relevant prior scope determinations made for similar products.29  If Commerce determines 
that these sources are sufficient to decide the matter, it will issue a final scope ruling stating 
whether the merchandise is covered by the order(s).30 
 
Where the descriptions of the merchandise in the sources described in 19 CFR 351.225(k)(1) are 
not dispositive, Commerce will consider the five additional factors set forth at 19 CFR 
351.225(k)(2).  These factors are:  (i) the physical characteristics of the merchandise; (ii) the 
expectations of the ultimate purchasers; (iii) the ultimate use of the product; (iv) the channels of 
trade in which the product is sold; and (v) the manner in which the product is advertised and 
displayed.  The determination as to which analytical framework is most appropriate in any given 
scope proceeding is made on a case-by-case basis after consideration of all evidence before 
Commerce. 
 
Because AD and CVD orders apply to merchandise from particular countries, determining the 
country where the merchandise is produced is fundamental to proper administration and 
enforcement of the AD and CVD statute.  The scope of an AD or CVD order is limited to 
merchandise that originates in the country covered by the order.31  Commerce has explicitly 
stated that the scope of an AD order is “defined by the type of merchandise and the country-of-
origin.”32 
 

 
25 See Incomplete Scope Request at 3; see also Supplemental Scope Response at 2 and Exhibit 14. 
26 Id. 
27 Id. 
28 See Walgreen Co. v. United States, 620 F.3d 1350, 1357 (Fed. Cir. 2010). 
29 See 19 CFR 351.225(k)(1). 
30 See 19 CFR 351.225(d). 
31 See Stainless Steel Plate in Coils from Belgium:  Final Results of Antidumping Duty Administrative Review, 69 FR 
74495 (December 14, 2004) (SSPC from Belgium) and the accompanying Issues and Decision Memorandum at 
Comment 4. 
32 See Notice of Final Determination of Sales at Less Than Fair Value:  Certain Cold-Rolled Carbon Steel Flat 
Products from Argentina, 58 FR 37062 (July 9, 1993), where Commerce stated that “{the} scope of an antidumping 
or countervailing duty order is defined by the type of merchandise and by the country of origin (e.g., widgets from 
Ruritania).  For merchandise to be subject to an order it must meet both parameters, i.e., product type and country of 
origin.  In determining country of origin for scope purposes, Commerce applies a ‘substantial transformation rule.’”  
This language was quoted by the Court of International Trade in Advanced Tech & Materials Co., Ltd. v. United 
States, 35 C.I.T. 1380, 1384 (CIT 2011) and Ugine and ALZ Belgium, N.V. v. United States, 517 F. Supp 2d 1333, 
1345 (CIT 2007). 
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In determining the country-of-origin of a product, Commerce’s practice has been to conduct a 
substantial transformation analysis.33  The Court of International Trade (CIT) has upheld 
Commerce’s “substantial transformation” analysis as a means to carry out its country-of-origin 
analysis.34  The CIT states that “{the} ‘substantial transformation’ rule provides a yardstick for 
determining whether the processes performed on merchandise in a country are of such 
significance as to require that the resulting merchandise be considered the product of the country 
in which the transformation occurred.”35  Because the scope request addressed modules 
assembled in a third country that contain unfinished solar cells manufactured in China, we have 
used a substantial transformation analysis to determine whether the merchandise imported by ET 
Solar should be covered by the scope of the Orders. 
 
VI. DISCUSSION OF THE ISSUES 
 
Comment 1:   Whether the Chinese-Origin Components Imported to Vietnam for Use in 

the Manufacture of the Modules at Issue are Solar Cells under the Scope of 
the Orders 

 
ET Solar’s Arguments: 

 The scope of the Orders references “crystalline silicon photovoltaic cells” and “modules, 
laminates, and panels produced in a third-country from cells produced in China.”36  
However, the plain language of the Orders does not specifically reference silicon wafers 
imported from China.  Thus, the Orders would not apply to the merchandise at issue, 
which contains silicon wafers imported from China.37 

 The scope of the Orders includes “crystalline silicon photovoltaic cells, and modules, 
laminates, and panels,” which accordingly fall within the same class or kind of 
merchandise.38  However, the term “silicon wafers” is presumed to have been 
deliberately excluded from this description by Commerce because the scope was not 
intended to cover silicon wafers.39  

 Because of the presumably deliberate exclusion of the term “solar wafer” from the 
description of the scope of the Orders, Commerce cannot now determine that silicon 
wafers fall within the same class or kind of merchandise as solar cells, modules, 
laminates, and panels within the context of the substantial transformation analysis.40 

 

 
33 See, e.g., Notice of Final Determination of Sales at Less Than Fair Value:  Glycine from India, 73 FR 16640 
(March 28, 2008), and accompanying Issues and Decision Memorandum at Comment 5; see also SSPC from 
Belgium and accompanying Issues and Decision Memorandum at Comment 4. 
34 See E.I. DuPont De Nemours & Company v. United States, 8 F. Supp. 692, 695 (CIT 1993) as “noting that in 
determining if merchandise exported from an intermediate country is covered by an antidumping order, Commerce 
identified the country of origin by considering whether the essential component is substantially transformed in the 
country of exportation.” 
35 Id. 
36 See ET Solar’s Case Brief at 3 (emphasis in the original). 
37 Id. at 3-4. 
38 Id. at 4. 
39 Id. at 4-5. 
40 Id. 
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The Alliance’s Arguments: 
 The scope of the Orders clearly defines solar cells as having “a p/n junction formed by 

any means, whether or not the cell has undergone other processing” that includes, but is 
not limited to, the addition of metallization materials and conductor patterns.41 

 Commerce previously noted in the Preliminary Scope Ruling that “it is the addition of a 
p/n junction that transforms a silicon wafer into a solar cell, even if the cell itself lacks 
certain additional processing that must be performed before cells can be used to transmit 
or channel electricity once they are assembled into solar modules or panels.”42 

 Despite ET Solar’s attempt to reclassify the product produced in China and exported to 
Vietnam as a “solar wafer,” this product is already a Chinese solar cell because it 
contains a p/n junction formed when phosphorous is diffused into the boron-infused 
silicon wafers in China.43 

 Commerce should reject ET Solar’s attempt to classify the product imported from China 
for further processing in Vietnam as a “wafer” simply because this word is not referenced 
in the language of the scope.  Commerce should instead continue to find that the scope 
description of the Orders is dispositive and clearly contemplates the coverage of solar 
cells with p/n junctions formed in China prior to third-country processing.44 

 In the Preliminary Scope Ruling, Commerce correctly determined that both the upstream 
product produced in China and the downstream product finished in Vietnam were of the 
same class or kind of product.45  Regardless of whether the word “wafer” appears in the 
scope language of the Orders, the merchandise imported into Vietnam from China is 
considered to be a solar cell because it contains a p/n junction.46  

 The merchandise imported into Vietnam from China is necessarily of the same class or 
kind of merchandise as fully finished solar cells and solar modules produced in Vietnam 
because they all contain a p/n junction.47  Both the unfinished solar cells produced in 
China and the finished solar cells produced in Vietnam would also fall under the same 
HTSUS subheading as a result.48 

 
Analysis: 
 
Commerce agrees with the Alliance that the products exported from China and imported by Ha 
Noi Solar to be used in the construction of ET Solar’s imported modules are solar cells, rather 
than solar wafers, in the context of the Orders.  Consistent with the Preliminary Scope Ruling, 
Commerce finds that the process of imbuing silicon wafers with a p/n junction results in the 
creation of solar cells – albeit unfished solar cells – capable of converting sunlight into electricity 
via the photovoltaic effect.49 
 

 
41 See the Alliance’s Rebuttal Brief at 3. 
42 Id.  
43 Id. 
44 Id. at 3-4. 
45 Id. at 4. 
46 Id. 
47 Id. 
48 Id. at 5. 
49 See Preliminary Scope Ruling at 8-9, 11. 
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ET Solar’s arguments regarding the plain language of the Orders as well as the class or kind 
component of the substantial transformation analysis are contingent upon its classification of the 
merchandise exported from China as “solar wafers” rather than “solar cells.”  However, the 
scope of the Orders clearly defines solar cells as “having a p/n junction formed by any means, 
whether or not the cell has undergone other processing, including, but not limited to, cleaning, 
etching, coating, and/or the addition of materials (including, but not limited to, metallization and 
conductor patterns) to collect and forward the electricity that is generated by the cell.”  The 
information placed on the record by ET Solar clearly indicates that a p/n junction is present in 
both the unfinished merchandise exported from China and the finished merchandise exported 
from Vietnam.50  Thus, both types of merchandise are classified as solar cells under the plain 
language of the scope of the Orders, and would fall within the same class or kind of merchandise 
in the context of a substantial transformation analysis. 
 
Comment 2:   Whether Third Country Manufacturing Changes the Important Qualities or 

Use of the Merchandise at Issue 
 
ET Solar’s Arguments: 

 As part of its substantial transformation analysis, Commerce must consider whether 
processing in the country of export changes the important qualities or use of the 
component at issue.51  Commerce claims that a cell’s p/n junction imparts the essential 
quality of a solar cell, which is its ability to convert sunlight into electricity via the 
photovoltaic effect.52  However, ET Solar has already demonstrated in its previous 
responses that the wafers exported from China cannot yet generate electricity and are, 
therefore, useless from a commercial and consumer standpoint.53 

 The ability to generate power is the most important quality and use of a finished solar 
cell, and the record demonstrates that this quality is fully imparted during the 
manufacturing process in Vietnam.  Commerce should, thus, find that the silicon wafers 
subject to this inquiry are outside the scope of the Orders.54 

 
The Alliance’s Arguments: 

 Commerce has previously concluded that the essential component of the solar cell is the 
p/n junction, which was formed in China prior to further processing in Vietnam.55  ET 
Solar argues that the merchandise was substantially transformed in a third country 
because the process enabling electricity to be forwarded from the cell occurred in 
Vietnam.  However, this ignores the plain language of the Orders, which clearly 
identifies a solar cell as containing a p/n junction “whether or not the cell has undergone 
other processing, including but not limited to … addition of other materials … to collect 
and forward the electricity that is generate by the cell.”56 

 
50 See Preliminary Scope Ruling at 8-9. 
51 See ET Solar’s Case Brief at 5. 
52 Id. 
53 Id. at 5-6. 
54 Id. at 6. 
55 See the Alliance’s Case Brief at 5. 
56 Id. at 5-6. 
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 ET Solar has acknowledged that the p/n junction of the solar cell is formed in China.  
Because the essential component of the solar cell is the ability to generate power and this 
ability is conferred by the p/n junction formed in China, Commerce should continue to 
find that the merchandise imported from China was not substantially transformed in 
Vietnam.57 

 
Analysis: 
 
Commerce agrees with the Alliance that the essential component of the solar cell is the p/n 
junction that was formed in China, and that this component is present in both the unfinished 
merchandise exported from China and the finished merchandise exported from Vietnam.  
Consistent with the Preliminary Scope Ruling, Commerce finds that the final processing of these 
solar cells in a third country does not change the important qualities or use of the essential 
components contained in the merchandise at issue.58 
 
ET Solar argues that the essential component of a solar cell is the cell’s ability to “generate 
power,” which happens once metallic grids and ohmic contacts are added to a silicon wafer 
containing a p/n junction (i.e., an unfinished solar cell) that allow electricity to be channeled out 
of a cell.  However, Commerce has previously determined that the p/n junction is responsible for 
creating the conditions that induce the photovoltaic effect that ultimately generates electricity, 
and that the metallic grids and contacts are only responsible for channeling this electricity out of 
the cell.  As determined during the investigation, the addition of a dopant, “which is a trace 
impurity element diffused into a thin layer of the wafers’ surface to impart an opposite electrical 
orientation to the cell surface, creates the positive/negative junction that is needed for the 
conversion of sunlight into electricity, which is the purpose of solar cells.”59  Furthermore, 
Commerce has determined in a previous scope ruling that the presence of a p/n junction is the 
factor which ultimately separates a non-subject solar wafer from a subject solar cell: 
 

In sum, the raw material purchased from China by Irex, partially 
processed solar wafers, does not fall within this scope because there 
is not yet a p/n junction.  Since there is not yet a p/n junction, the 
raw material is not a photovoltaic cell from China within the 
meaning of the scope of the Orders.  Therefore, based on the record 
evidence and descriptions submitted by SunSpark and the language 
of the scope of the Orders, the merchandise at issue in this scope 
inquiry is not within the scope of the Orders.60 

 
The essential component of the merchandise at issue is not defined solely by reference to end-use 
or commercial utility, and the plain language of the Orders clearly covers certain unfinished 
solar cells that may require additional processing steps before they are assembled into working 

 
57 Id. at 6. 
58 See Preliminary Scope Ruling at 11.  
59 See Memorandum, “Scope Clarification:  Antidumping and Countervailing Duty Investigation of Crystalline 
Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the People’s Republic of China,” dated 
March 19, 2012. 
60 See Memorandum, “Antidumping and Countervailing Duty Orders on Crystalline Silicon Photovoltaic Cells from 
the People’s Republic of China:  SunSpark Technology Inc. Scope Ruling,” dated October 23, 2020. 
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modules, implying that the essential component of a solar cell, module, or panel is completed 
before the final steps of processing necessary for consumer use.  By analogy, a car is useless to a 
consumer without tires or a steering wheel, but it is doubtful that the addition of tires or a 
steering wheel to an otherwise complete car could reasonably be considered “substantial 
transformation.”  Moreover, the scope’s explicit reference to both finished and unfinished 
products contradicts the notion that the essential component must be determined by reference to 
consumer utility, rather than to a solar cell’s role as an intermediate product.  Accepting ET 
Solar’s rationale would result in a policy whereby substantial transformation would occur 
whenever final steps are taken in a third country that, however minor, are necessary for the 
consumer’s use of the product.  Thus, Commerce finds that further processing in Vietnam does 
not change the essential component of the solar cells at issue. 
 
Comment 3:   Whether the Nature of the Third-Country Processing in Vietnam is 

Substantial and Sophisticated 
 
ET Solar’s Arguments: 

 As part of its substantial transformation analysis, Commerce must consider whether 
processing in the exporting country was substantial or sophisticated.61  The record 
demonstrates that a number of companies are involved in the production of the 
merchandise at issue.  Ha Noi Solar purchases unfinished silicon wafers from a Hong 
Kong supplier that are sourced from a manufacturer in China.  Ha Noi Solar then 
transforms the wafers into fully functional solar cells in Vietnam.62 

 The third-country manufacturing process requires four pieces of machinery:  a serigraphy 
machine, a drying machine, a sintering machine, and a testing machine.63  Wafers 
undergo a metallization process to form metallic grids and ohmic contacts on their 
surface.  These contacts are critical points at which electricity generated and channeled 
across the wafer’s surface is collected.  Without the metallic grid created by the 
metallization process, the merchandise remains a non-functional silicon wafer.64 

 Both sides of a wafer must be metallized and dried, then sintered to solidify the dry metal 
pastes onto the wafers.  Once the wafers have been sintered, they have officially 
transitioned from solar wafers to unfinished solar cells.65  In order to finish the solar cells 
and ready them for assembly into modules, they must be tested, classified, and sorted 
according to their efficiency ratings.  Once this process is complete, the solar cell is 
deemed “finished.”66 

 The third-party information submitted to the record by the petitioners attempts to 
compare the manufacturing processes undertaken in China and Vietnam, but it does not 
contravene the fact that both processes are substantial and sophisticated.67  The record 
clearly demonstrates that third-country processing in Vietnam is substantial and 

 
61 See ET Solar’s Case Brief at 6. 
62 Id.  
63 Id. 
64 Id. at 6-7. 
65 Id. at 7. 
66 Id. 
67 Id. at 7-8. 
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sophisticated, which counsels in favor of finding the merchandise at issue to be outside 
the scope of the Orders.68 

 
The Alliance’s Arguments: 

 In the Preliminary Scope Ruling, Commerce correctly determined that the extent of 
manufacturing that takes place in China is “more capital intensive and critical to the 
functioning of a finished solar cell” than the third-country manufacturing in Vietnam.  ET 
Solar does not dispute this finding in its case brief and, instead, argues that this does not 
necessarily mean that the processes occurring in Vietnam were not significant in their 
own right.69 

 The most effective way for Commerce to consider meaningfully the sophistication of the 
processing steps completed in two countries is to compare them, and this methodology is 
typical of the considerations made by Commerce in a substantial transformation analysis.  
Commerce should continue to find that the “more capital-intensive and critical” 
processing steps that take place in China should weigh in favor of finding that the solar 
cells were not substantially transformed in Vietnam.70 

 Commerce should also consider the fact that ET Solar does not dispute the disparity 
between Chinese and Vietnamese processing when determining which is more capital-
intensive and critical to the formation of the solar cell.71 
 

Analysis: 
 
Consistent with the Preliminary Scope Ruling, Commerce continues to find that while the 
processes performed in Vietnam help enable the solar cell to harness the electricity it produces, 
the steps performed in China to create the conditions necessary to induce the photovoltaic effect 
are more complex and extensive by comparison.  This indicates that the merchandise exported 
from China and imported into Vietnam by Ha Noi Solar was not substantially transformed by 
third-country processing.  
 
ET Solar does not dispute the finding that the manufacturing processes undertaken in China are 
more substantial and sophisticated than those taking place in Vietnam.  Rather, ET Solar argues 
that the manufacturing processes of both countries may be categorized as substantial and 
sophisticated, and that this conclusion should preclude a comparison of their relative intensities 
for the purposes of Commerce’s substantial transformation analysis.  However, ET Solar does 
not offer a convincing explanation as to why these processes should not be compared as part of 
Commerce’s substantial transformation analysis.  
 
In the Preliminary Scope Ruling, Commerce determined that the steps necessary to impart the 
essential character of a solar cell take place in China.72  These steps include the diffusion of 
phosphorous into the boron-doped wafer to form the cell’s p/n junction, the edging process 
which fully separates the positive and negative layers created during the diffusion process, and 

 
68 Id. at 8. 
69 See the Alliance’s Rebuttal Brief at 6. 
70 Id. at 6-7. 
71 Id. at 7. 
72 See Preliminary Scope Ruling at 12. 
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the application of an anti-reflective coating to increase its ability to absorb sunlight.73  The 
capital-intensive and critical steps performed in China, therefore, include the formation of the p/n 
junction which induces the photovoltaic effect, as well as the physical changes that support light 
absorption and the viability of the electrical paths inside the cell.  As demonstrated by the 
information on the record, these steps take place before the cells are exported to Ha Noi Solar in 
Vietnam.  By contrast, the steps performed in Vietnam (including metallization, sintering, 
testing, and sorting) only transform an unfinished solar cell into a finished solar cell by enabling 
the cell to channel the energy it creates.  Ultimately, the steps performed in Vietnam do not 
encompass the formation of the essential component that defines both finished and unfinished 
solar cells.  The scope language itself makes the p/n junction the defining characteristic of a 
“solar cell” within the meaning of the Orders, regardless of whether the cell has undergone 
further processing and, therefore, we cannot agree with ET Solar’s arguments about substantial 
and sophisticated processing in Vietnam. 
 
Comment 4:   Whether the Cost of Production and Value Added to the Merchandise at 

Issue in the Third Country is Significant 
 
ET Solar’s Arguments: 

 Commerce does not have an established threshold for determining whether the cost of 
processing in a third country by itself represents a substantial transformation.  However, 
Commerce has previously found in Peer Bearing Co. – Changshan that a 38 percent 
increase to the cost of production counsels in favor of finding that substantial 
transformation has occurred, even when this added cost is less than the cost incurred in 
the subject country.74 

 ET Solar has already submitted evidence to the record demonstrating that the total 
additional cost of production in Vietnam is near the level found determinative in Peer 
Bearing Co. – Changshan, while the total added value imparted in Vietnam is 
significantly higher.  Both the cost of production and added value attributed to processing 
in Vietnam are significant, and the latter is substantial in both absolute and relative 
terms.75 

 A complete analysis of this factor points to the conclusion that the wafers imported into 
Vietnam and incorporated into ET Solar’s modules are substantially transformed in 
Vietnam.76 
 

The Alliance’s Arguments: 
 Commerce should consider the limited cost of production and value added during 

processing in Vietnam as weighing in favor of finding that no substantial transformation 
has occurred.  Alternatively, Commerce should continue to find that the portion of 
production costs attributed to Vietnamese processing does not outweigh the four other 
components of the substantial transformation analysis.77 

 
73 Id.  
74 See the Alliance’s Rebuttal Brief (citing Peer Bearing Co. – Changshan v. United States, 128 F. Supp.3d 1286, 
1296 (CIT 2015) (Peer Bearing Co. – Changshan)).  
75 Id.  
76 Id. 
77 See the Alliance’s Rebuttal Brief at 7. 
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 In [Ixxxxxx Ixxxxxxx Ixxxxx xxxx Ixxxx], Commerce previously found that third-country 
processing that accounts for [II] percent of the cost of production did not indicate that 
substantial transformation occurred when considered with other factors.78  ET Solar 
claims that the total added cost of production in Vietnam is “roughly [II] percent.”  In this 
determination, Commerce states that it is “[xxx xxxxx xxxxxx I xxxxxxx xxx xxxxxxxx 
xxx xxxxxxxxxx xxxxxxxx xxx xx xxx xxxx xxxxx xx xxxx xx xxxxxxx I xxxx xx 
Ixxxxxxxxxxxx xxxxxxxx xxx xxxxxxxxxxI].”79 

 ET Solar cites Peer Bearing Co. – Changshan to support its claims regarding the cost of 
production and value added in Vietnam.  While the CIT ultimately affirmed Commerce’s 
revised determination that substantial transformation occurred in Thailand, Commerce 
noted in its determination that a third-country cost of manufacturing of 38 percent “was 
not so significant as to outweigh the other factors which the Department must take into 
account.”80  The CIT also noted that “even if this 38 percent value-added calculation 
were disregarded, the record still would contain substantial evidence to support the 
ultimate determination that the {product at issue was substantially transformed}.”81 

 In Peer Bearing Co. – Changshan, the evidence supporting the other four factors of the 
substantial transformation analysis included the fact that none of the parts made in China 
and exported to a third country for further processing “possessed the physical properties, 
mechanical properties, or essential character” of the completed product.  As such, the 
facts of Peer Bearing Co. – Changshan differ significantly from ET Solar’s inquiry, in 
which the essential characteristic of the merchandise – the p/n junction – is imparted in 
China.82 

 Evidence on the record exists that undermines ET Solar’s cost of production estimate.  
The expert witness cited by the Alliance estimated that the cost of production attributable 
to production occurring in Vietnam [xxxxxxxxxxx xxxx II xxxxxxx] of the total cost of 
production, with [II xxxxxxx] attributable to production occurring in China.83 

 The circumstances of ET Solar’s inquiry are more analogous to Bell Supply Co. v. United 
States, in which the CIT found that the proprietary cost of manufacturing at issue was 
outweighed by the fact that the “essential component” of the unfinished and finished 
products was conferred in China prior to further processing in a third country.84  Thus, 
Commerce should continue to find that the cost of production and value added during 
further processing should not overcome other record evidence that substantial 
transformation has not occurred. 

 
Analysis: 
 
Consistent with the Preliminary Scope Ruling and the arguments put forth by the Alliance, 
Commerce continues to find that the cost of production and value added in Vietnam do not 

 
78 Id. (citing [Ixx xxx Ixx/Ixxxx Ixxxxxx Ixxxxxxx Ixxxxx xxxx xxx Ixxxxxxx xx Ixxxx, II II IIIII, IIIII 
(Ixxxx I, IIII)]). 
79 Id. at 7.  
80 Id. at 8 (citing Peer Bearing Co. – Changshan at 1291). 
81 Id. 
82 Id. at 1293. 
83 See the Alliance’s Rebuttal Brief at 8-9. 
84 Id. at 9 (citing Bell Supply Co. v. United States, 393 F. Supp. 3d 1229 (Ct. Int’l Trade 2019) (Bell Supply Co. v. 
United States) at 1243). 
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account for a portion of the overall solar cell production costs and price that is sufficient to 
outweigh the conclusions drawn from the other four factors of the substantial transformation 
analysis.85  As noted by ET Solar in its case brief, Commerce does not have an established 
threshold for determining whether a certain cost in a third country, by itself, represents 
substantial transformation.  Thus, Commerce has the discretion to weigh the non-insignificant 
portion of production costs and final prices that can be attributed to further processing in 
Vietnam against the other components of the overall analysis.  ET Solar does not put forth any 
arguments in its case brief that lead Commerce to reconsider the importance of the cost of 
production and value-added factor when compared with the totality of factors under 
consideration for the merchandise at issue. 
 
Comment 5:   Whether the Level of Investment Imparted to the Merchandise at Issue in 

Vietnam is Significant 
 
ET Solar’s Arguments: 

 Commerce affirmed in the Preliminary Scope Ruling that it has set no quantitative 
threshold for what qualifies as a significant level of investment for its substantial 
transformation analysis framework.86  In Peer Bearing Co. – Changshan, the CIT held 
that a scenario in which processing in a subject country requires relatively more types of 
production equipment than processing in a third country does not necessarily support a 
finding that a third-country level of investment is not significant.87 

 ET Solar has already demonstrated on the record that the baseline capital required to 
purchase the equipment and machinery necessary for the manufacturing process amounts 
to [II.II-I.II xxxxxxx III].88  This number represents a massive level of investment, and 
does not account for factory overhead, maintenance, labor, and raw material costs 
associated with processing in Vietnam.89 

 Commerce must give greater weight to the specific investment data provided by ET Solar 
than the “general third-party musings regarding processes occurring in the subject 
country” provided by the Alliance.  The record demonstrates that the level of investment 
attributed to processing in Vietnam is significant.90 

 
The Alliance’s Arguments: 

 ET Solar cites Peer Bearing Co. – Changshan to support its claim that initial processing 
in a country that requires a greater amount of production equipment than further 
processing in a third country does not necessarily mean that a third-country level of 
investment is not significant.91  However, that case can be distinguished from the facts of 
ET Solar’s scope inquiry because the former involved Commerce’s total reliance on 
qualitative data to support its initial determination that the relative levels of investment 
did not justify a finding of substantial transformation, as noted by the CIT.92  ET Solar 

 
85 Preliminary Scope Ruling at 12-13.  
86 See ET Solar’s Case Brief at 9. 
87 Id. 
88 Id. 
89 Id. 
90 Id. 
91 Id. 
92 Id. at 9-10. 
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did not provide a baseline for the cost of processing equipment in China, but the Alliance 
provided quantitative data regarding relative rates of capital depreciation that allow for a 
comparative calculation of relative investment levels.93 

 The information provided by the Alliance demonstrates that the capital investment 
required for Chinese-based processing is substantially higher than that required for the 
processing that occurs in Vietnam.94  Commerce should continue to find that the solar 
cell production processes that take place in China “are more technologically complex and 
capital-intensive than in Vietnam” and “require higher levels of capital investment.”95 

 
Analysis: 
 
Consistent with the Preliminary Scope Ruling and the arguments put forth by the Alliance, 
Commerce continues to find that the information on the record demonstrates that the solar cell 
production processes occurring in China are more technologically complex and capital-intensive 
than in Vietnam, and thus require higher levels of capital investment.96  In Bell Supply Co. v. 
United States, the CIT affirmed Commerce’s comparison of the capital investment required for 
downstream processing as a proxy for the degree of transformation in a third country.97  As 
noted in the CIT’s determination: 
 

The greater the investment, the analysis goes, the greater the 
transformation of the product.  This approach is reasonable, so as 
not to evaluate the level of investment in a vacuum.  Different 
industries have different barriers to entry – a small capital 
investment in one industry might be significant in another.  
Therefore, in order to contextualize the investment in further 
processing, it is reasonable to compare the level of investment 
required at different processing stages within the same industry.98 

 
ET Solar failed to provide a discussion of levels of investment in China that might serve as a 
basis for comparing initial China-based production stages with the further processing stages 
undertaken in Vietnam, and did not make any arguments in its case brief that lead Commerce to 
reconsider its determination regarding level of investment in the context of the substantial 
transformation analysis.  Thus, Commerce continues to find that the level of investment 
associated with third-country processing in Vietnam is not indicative of a substantial 
transformation of the merchandise at issue. 
 
VII. CONCLUSION 
 
Based on the totality of the evidence and the comments made by both parties on the plain 
language of the orders and the five criteria of the substantial transformation analysis, Commerce 

 
93 Id. at 10. 
94 Id. 
95 Id. at 9. 
96 Preliminary Scope Ruling at 13-14.  
97 See Bell Supply Co. v. United States at 23. 
98 Id. 
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continues to find that the unfinished Chinese solar cells used to produce the imported modules 
described by ET Solar in its scope inquiry are not substantially transformed as a result of the 
production processes undertaken in Vietnam.  Accordingly, we continue to find that the modules 
at issue, as described in ET Solar’s scope request, are within the scope of the Orders. 
 
VIII. RECOMMENDATION 
 
We recommend determining that the merchandise produced in Vietnam using certain Chinese-
manufactured solar cells and imported by ET Solar is covered by the scope of the Orders.  If you 
accept this recommendation, we will issue this final scope ruling. 
 

      
 
Agree     Disagree 

6/15/2021

X

Signed by: JAMES MAEDER  
____________________________ 
James Maeder 
Deputy Assistant Secretary 
  for Antidumping and Countervailing Duty Operations 
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A-570-979, C-570-980, A-583-853
Scope Inquiry

Solar Cells and Products
Public Document

E&C/OVII: PS

April 8, 2021

MEMORANDUM TO: James Maeder
Deputy Assistant Secretary

for Antidumping and Countervailing Duty Operations

THROUGH: Melissa G. Skinner
Senior Director, Office VII
Antidumping and Countervailing Duty Operations

FROM: Peter Shaw
International Trade Compliance Analyst
Antidumping and Countervailing Duty Operations

SUBJECT: Antidumping and Countervailing Duty Orders on Crystalline 
Silicon Photovoltaic Cells from the People’s Republic of China, 
and Certain Crystalline Silicon Photovoltaic Products from 
Taiwan: The Solaria Corporation Scope Ruling

I. Summary

On January 19, 2021, the Department of Commerce (Commerce) received a scope ruling request 
from The Solaria Corporation (Solaria),1 requesting that Commerce find Solaria’s PowerXT 
photovoltaic (PV) cells and modules, manufactured in the Republic of Korea (Korea), are not 
included in the scope of the antidumping duty (AD) and countervailing duty (CVD) orders on 
crystalline silicon photovoltaic (CSPV) cells, whether or not assembled into modules from the 
People’s Republic of China (China), and the AD order on certain crystalline silicon photovoltaic 
products from Taiwan (collectively, the Orders).2 On the basis of our analysis of Solaria’s 

1 See Solaria’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, from the 
People’s Republic of China (A-570-979 and C-570-980); and Certain Crystalline Silicon Photovoltaic Products from 
Taiwan (A-583-853):  Scope Ruling Request for Modules and Cells Manufactured In and Imported From Korea,” 
dated January 15, 2021 (Solaria’s Scope Request). We note that these requests were filed after 5pm on Friday, 
January 15, 2021. Because of that and the fact that Monday, January 18, 2021 was a Federal holiday and Commerce 
was closed, the filed date of these letters for purposes of calculating Commerce’s deadlines is Tuesday, January 19, 
2021.
2 See Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, from the People’s Republic of 
China:  Amended Final Determination of Sales at Less Than Fair Value, and Antidumping Duty Order, 77 FR 
73018 (December 7, 2012); and Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, 
from the People’s Republic of China:  Countervailing Duty Order, 77 FR 73017 (December 7, 2012) (collectively, 
China Solar I Orders); see also Certain Crystalline Silicon Photovoltaic Products from Taiwan:  Antidumping Duty 
Order, 80 FR 8596 (February 18, 2015) (Taiwan Order) (collectively, Orders).
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request and the sources described in 19 CFR 351.225(k)(1), we determine that Solaria’s 
PowerXT PV cells and modules are included in the scope of the Orders.

II. Background

On December 7, 2012, Commerce published the China Solar I Orders and on February 18, 2015,
Commerce published the Taiwan Order.3 On October 7, 2020, Solaria submitted a request for 
Commerce to issue a scope ruling that its PowerXT PV cells and modules are not included in the 
scope of the Orders.4 On November 13, 2020, Commerce determined that the request was 
missing certain information that was necessary for Commerce to make a scope ruling and,
accordingly, we rejected Solaria’s scope request and issued a supplemental questionnaire to 
Solaria requesting additional information.5 On January 19, 2021, Solaria submitted its responses 
to Commerce’s supplemental questionnaire and refiled its original scope ruling request.6

On February 24, 2021, we extended the deadline for issuing a final scope ruling until April 19,
2021.7 On April 1, 2021, we received comments from the American Alliance for Solar 
Manufacturing (the petitioner).8

III. Scope of the Orders

China Solar I Orders

The merchandise covered by the orders is crystalline silicon photovoltaic cells, and modules,
laminates, and panels, consisting of crystalline silicon photovoltaic cells, whether or not partially
or fully assembled into other products, including, but not limited to, modules, laminates, panels
and building integrated materials.

The orders cover crystalline silicon photovoltaic cells of thickness equal to or greater than 20
micrometers, having a p/n junction formed by any means, whether or not the cell has undergone
other processing, including, but not limited to, cleaning, etching, coating, and/or addition of
materials (including, but not limited to, metallization and conductor patterns) to collect and
forward the electricity that is generated by the cell.

Merchandise under consideration may be described at the time of importation as parts for final
finished products that are assembled after importation, including, but not limited to, modules,

3 See China Solar I Orders; see also Taiwan Order.
4 See Solaria’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, From the 
People’s Republic of China (A-570-979 and C-570-980); and Certain Crystalline Silicon Photovoltaic Products from 
Taiwan (A-583-853):  Scope Ruling Request for Modules and Cells Manufactured In and Imported from Korea,” 
dated October 7, 2020.
5 See Commerce’s Letter, “Scope Ruling Request on Solaria’s Modules and Cells Manufactured in Korea,
Supplemental Questionnaire,” dated November 13, 2020.
6 See Solaria’s Scope Request.
7 See Memorandum, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, from the 
People’s Republic of China and Certain Crystalline Silicon Photovoltaic Products from Taiwan – Solaria’s Scope 
Ruling Request: Extension,” dated February 24, 2021.
8 See Petitioner’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled into Modules, from the 
People’s Republic of China, and Certain Crystalline Silicon Photovoltaic Products from Taiwan:  Response to 
Solaria’s Scope Ruling Request,” dated April 1, 2021.
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laminates, panels, building-integrated modules, building-integrated panels, or other finished
goods kits. Such parts that otherwise meet the definition of merchandise under consideration are
included in the scope of the orders.

Excluded from the scope of the orders are thin film photovoltaic products produced from
amorphous silicon (a-Si), cadmium telluride (CdTe), or copper indium gallium selenide (CIGS).

Also excluded from the scope of the orders are crystalline silicon photovoltaic cells, not
exceeding 10,000 mm2 in surface area, that are permanently integrated into a consumer good
whose function is other than power generation and that consumes the electricity generated by the
integrated crystalline silicon photovoltaic cell. Where more than one cell is permanently
integrated into a consumer good, the surface area for purposes of this exclusion shall be the total
combined surface area of all cells that are integrated into the consumer good.

Additionally, excluded from the scope of the orders are panels with surface area from 3,450 mm2

to 33,782 mm2 with one black wire and one red wire (each of type 22 AWG or 24 AWG not 
more than 206 mm in length when measured from panel extrusion), and not exceeding 2.9 volts, 
1.1 amps, and 3.19 watts. For the purposes of this exclusion, no panel shall contain an internal 
battery or external computer peripheral ports.

Also excluded from the scope of the orders are:
(1) Off grid CSPV panels in rigid form with a glass cover, with the following characteristics:

(A) A total power output of 100 watts or less per panel;
(B) a maximum surface area of 8,000 cm2 per panel;
(C) do not include a built-in inverter;
(D) must include a permanently connected wire that terminates in either an 8mm male 
barrel connector, or a two-port rectangular connector with two pins in square housings of 
different colors;
(E) must include visible parallel grid collector metallic wire lines every 1–4 millimeters 
across each solar cell; and
(F) must be in individual retail packaging (for purposes of this provision, retail packaging
typically includes graphics, the product name, its description and/or features, and foam 
for transport); and

(2) Off grid CSPV panels without a glass cover, with the following characteristics:
(A) A total power output of 100 watts or less per panel;
(B) a maximum surface area of 8,000 cm2 per panel;
(C) do not include a built-in inverter;
(D) must include visible parallel grid collector metallic wire lines every 1–4 millimeters 
across each solar cell; and
(E) each panel is

1. permanently integrated into a consumer good;
2. encased in a laminated material without stitching, or
3. has all of the following characteristics:
(i) the panel is encased in sewn fabric with visible stitching, (ii) includes a mesh 
zippered storage
pocket, and (iii) includes a permanently attached wire that terminates in a female 
USB–A connector.
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Modules, laminates, and panels produced in a third country from cells produced in China are
covered by the orders; however, modules, laminates, and panels produced in China from cells
produced in a third country are not covered by the orders.

Merchandise covered by the orders is currently classified in the HTSUS under subheadings
8501.61.0000, 8507.20.80, 8541.40.6020, 8541.40.6030, and 8501.31.8000. These HTSUS
subheadings are provided for convenience and customs purposes; the written description of the
scope of the orders is dispositive.

Taiwan Order 

The merchandise covered by this order is crystalline silicon photovoltaic cells, and modules, 
laminates and/or panels consisting of crystalline silicon photovoltaic cells, whether or not 
partially or fully assembled into other products, including building integrated materials. 

Subject merchandise includes crystalline silicon photovoltaic cells of thickness equal to or 
greater than 20 micrometers, having a p/n junction formed by any means, whether or not the cell 
has undergone other processing, including, but not limited to, cleaning, etching, coating, and/or 
addition of materials (including, but not limited to, metallization and conductor patterns) to 
collect and forward the electricity that is generated by the cell.

Modules, laminates, and panels produced in a third-country from cells produced in Taiwan are 
covered by this order. However, modules, laminates, and panels produced in Taiwan from cells 
produced in a third country are not covered by this order. 

Excluded from the scope of this order are thin film photovoltaic products produced from 
amorphous silicon (a-Si), cadmium telluride (CdTe), or copper indium gallium selenide (CIGS). 
Also excluded from the scope of this order are crystalline silicon photovoltaic cells, not 
exceeding 10,000mm2 in surface area, that are permanently integrated into a consumer good 
whose function is other than power generation and that consumes the electricity generated by the 
integrated crystalline silicon photovoltaic cells. Where more than one cell is permanently 
integrated into a consumer good, the surface area for purposes of this exclusion shall be the total 
combined surface area of all cells that are integrated into the consumer good. 

Further, also excluded from the scope of this order are any products covered by the existing 
antidumping and countervailing duty orders on crystalline silicon photovoltaic cells, whether or 
not assembled into modules, from China.9

Also excluded from the scope of this order are modules, laminates, and panels produced in China 
from crystalline silicon photovoltaic cells produced in Taiwan that are covered by an existing 
proceeding on such modules, laminates, and panels from China.

Additionally, excluded from the scope of this order are solar panels that are: (1) less than 
300,000 mm2 in surface area; (2) less than 27.1 watts in power; (3) coated across their entire 
surface with a polyurethane doming resin; and (4) joined to a battery charging and maintaining 
unit (which is an acrylonitrile butadiene styrene (ABS) box that incorporates a light emitting 

9 See China Solar I Orders.

Barcode:4108145-01 A-570-979 SCO - Scope Inquiry  -  Solaria

Filed By: Peter Shaw, Filed Date: 4/8/21 1:29 PM, Submission Status: Approved

Page 174 of 571



5

diode (LED)) by coated wires that include a connector to permit the incorporation of an 
extension cable. The battery charging and maintaining unit utilizes high-frequency triangular 
pulse waveforms designed to maintain and extend the life of batteries through the reduction of 
lead sulfate crystals. The above-described battery charging and maintaining unit is currently 
available under the registered trademark “SolarPulse.” 

Merchandise covered by the order is currently classified in the HTSUS under subheadings 
8501.61.0000, 8507.20.8030, 8507.20.8040, 8507.20.8060, 8507.20.8090, 8541.40.6015, 
8541.40.6020, 8541.40.6030, 8541.40.6035, and 8501.31.8000. These HTSUS subheadings are 
provided for convenience and customs purposes; the written description of the scope of the order 
is dispositive.

IV. Legal Framework

When a request for a scope ruling is filed, Commerce examines the scope language of the 
order(s) at issue and the description of the product contained in the scope ruling request.10

Pursuant to Commerce’s regulations, Commerce may also examine other information, including 
the description of the merchandise contained in the petition, the record from the investigation,
and prior scope determinations made for the same product.11 If Commerce determines that these 
sources are sufficient to decide the matter, we will issue a final scope ruling as to whether the 
merchandise in question is covered by an order.12

Conversely, where the descriptions of the merchandise in the sources described in 19 CFR 
351.225(k)(1) are not dispositive, Commerce will consider the five additional factors set forth at 
19 CFR 351.225(k)(2). These factors are: (i) the physical characteristics of the merchandise; (ii) 
the expectations of the ultimate purchasers; (iii) the ultimate use of the product; (iv) the channels 
of trade in which the product is sold; and (v) the manner in which the product is advertised and 
displayed. The determination as to which analytical framework is most appropriate in any given 
scope proceeding is made on a case-by-case basis after consideration of all evidence before 
Commerce.

V. Description of Merchandise Subject to this Scope Request

The products subject to this scope ruling request are Solaria’s Power XT PV cells and modules.
Solaria imports fully assembled solar modules from Korea, manufactured from Solaria’s 
proprietary PowerXT PV cells. The PowerXT PV cells are, according to Solaria, solar cells 
manufactured in  Korea using partially processed solar wafers, or feedstock, produced in China 
and Taiwan.13 The feedstock is a crystalline silicon wafer measuring approximately 0.025 
square meters, and possesses certain attributes such as material dopants, chemical etching, and 
anti-reflective coatings. The feedstock possesses a p/n junction as well as an asymmetric 
metallization pattern that renders the feedstock useless when used in conventional solar panels.
According to Solaria, the feedstock is transformed into PowerXT PV cells and incorporated into 
modules through Solaria’s proprietary PowerXT manufacturing process in Korea, resulting in a 

10 See Walgreen Co. v. United States, 620 F.3d 1350, 1357 (Fed. Cir. 2010).
11 See 19 CFR 351.225(k)(1).
12 See 19 CFR 351.225(d).
13 See Solaria’s Scope Request at Attachment A, 3-4.
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solar module that has superior performance and aesthetics.14 The solar modules Solaria imports 
from Korea are classifiable under HTS subheading 8541.40.6015.

VI. Arguments from Solaria

Solaria’s Scope Request15

The language of the scope covers, and is limited to, crystalline silicon photovoltaic cells 
manufactured in China or Taiwan and modules manufactured outside of China or Taiwan, 
from CSPV cells manufactured in China or Taiwan.16

Solaria’s PowerXT cells are manufactured in Korea using proprietary manufacturing 
technology and dedicated equipment, which utilizes unique crystalline solar cell wafer 
feedstock from China or Taiwan.17

The feedstock does not and cannot function as a conventional solar cell. The feedstock does 
not have a functional p/n junction and cannot be interconnected into a useful solar panel in its 
original state.18

The language of the scope states that the products covered by the Orders are solar cells 
“having a p/n junction … to collect and forward the electricity that is generated by the 
cell.”19 The feedstock lacks a functional p/n junction and is, therefore, physically incapable 
of converting sunlight into electricity. It is only the end result of the PowerXT 
manufacturing process that allows the cell to be capable of generating electricity.20

Solaria’s feedstock material is not a functional solar cell that can be interconnected into a 
useful solar panel, in contrast with solar PV cells contemplated by and covered by the scope 
of the Orders.21 The feedstock cannot be used to manufacture solar panels without the 
substantial transformation that occurs in Korea.22

Solaria’s PowerXT cells are formed by cutting the feedstock into five distinct and separate 
strips of wafer cell material, and making a direct large-area electrical p/n junction within the 
PowerXT cell, between the top of one wafer cell strip with the bottom of another wafer cell 
strip by slightly overlapping them.23

Solaria’s feedstock is unique because Solaria’s goal is not to maximize the efficiency of the 
feedstock, but rather to optimize the efficiency of the PowerXT PV cell. Furthermore, 
Solaria’s feedstock is unique in its color uniformity requirements.24

There is no commercial market for Solaria’s feedstock material because it cannot be used by 
any other customer due to Solaria’s patented design. Solaria must purchase the entire 
production distribution from its suppliers.25

Solaria’s solar modules are produced from PV cells manufactured in Korea.26

14 Id. at Attachment A, 5-7.
15 Id. at Attachment A, 4-25.
16 Id. at Attachment A, 6.
17 Id.
18 Id.
19 Id.
20 Id.
21 Id. at Attachment A, 8.
22 Id.
23 Id. at Attachment A, 10.
24 Id. at Attachment A, 12-13.
25 Id. at Attachment A, 14.
26 Id. at Attachment A, 15.
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Manufacturing PowerXT cells requires an integrated shingling and bussing manufacturing 
line that consists of three pieces of equipment that perform five processes.27 The processes 
include: laser scribing, singulation, adhesive dispense, curing, and ribbon wire bonding, after 
which, the feedstock is physically and electrically transformed into a functioning solar cell.28

Solaria addresses the criteria of 19 CFR 351.225(k)(2), as follows:
Physical Characteristics: The feedstock has different physical characteristics from 
conventional solar cells.  The feedstock possesses asymmetric metallization patterns and 
does not have a functional p/n junction.  Solaria transforms the feedstock through a five-
step process requiring three sets of equipment in order for the feedstock to go through 
substantial physical and electrical transformation.29

The Expectations of the Ultimate Purchasers: The ultimate consumer for the 
feedstock is Solaria itself, as the feedstock is highly customized and specialized, it cannot 
be converted into functional PV cells outside of Solaria’s manufacturing process.30

The Ultimate Use of the Product: The feedstock cannot be used to manufacture 
conventional solar panels without Solaria’s manufacturing process.  In particular, 
Solaria’s manufacturing goal is not to maximize efficiency of the feedstock, but rather to 
optimize the efficiency of Solaria’s PowerXT PV cell.  This runs counter to traditional 
solar cell manufacturing goals.31

The Channels of Trade in Which the Product are Sold: There is no commercial 
market for Solaria’s feedstock because there is no practical use of the feedstock outside 
of Solaria’s manufacturing process.  There are no channels of trade for the feedstock.32

The Manner in Which the Product is Advertised and Displayed: The feedstock is a 
patented, highly customized, and specialized material with no commercial market, 
therefore there is no advertising or display of the feedstock.33

Solaria’s Supplemental Response 34

Solaria substantially transforms the non-functional feedstock it purchases from China and 
Taiwan into functioning PV cells through a unique, multi-step manufacturing process using 
specially designed custom equipment in Korea.35

Given the amount of processing, capital investment, costs incurred, and value-addition 
created by Solaria’s manufacturing locations in Korea, Solaria believes Korea is the correct 
country of origin for the products Solaria imports into the United States.36

The downstream product, Solaria’s PowerXT solar cell, is capable of converting sunlight into 
electricity, whereas the upstream product, the feedstock, cannot. Because the physical 
characteristics and functions of the PowerXT solar cell and feedstock are not the same, they 
are not the same class or kind of merchandise.37

27 Id. at Attachment A, 16.
28 Id. at Attachment A, 20.
29 Id. at Attachment A, 22.
30 Id. at Attachment A, 23.
31 Id.
32 Id. at Attachment A, 24.
33 Id.
34 Id. at Attachment B, 1-22.
35 Id. at Attachment B, 1.
36 Id. at Attachment B, 2.
37 Id. at Attachment B, 2-3.
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Solaria’s processing in Korea changes the important physical qualities of the feedstock, and 
results in a functioning solar cell capable of converting sunlight into electricity and,
therefore, capable of module assembly.38

During the manufacturing process in Korea, the feedstock loses its identity as a square wafer 
material with visible metallization patterns. The new monolithic, rectangular, and functional 
solar cells are ready for module assembly.39

The nature and sophistication of the PowerXT cell production is significant. The process is 
covered by over 250 patents and is a unique process not used by other solar companies. This 
process is more expensive and capital-intensive than conventional solar cell manufacturing 
and module assembly.40

The cost of production and value added to make Solaria’s PowerXT cell in Korea is six cents 
per watt. This is 67 percent more than the cost of conventional solar cells. The feedstock is 
only 40 percent of the total cost of the PowerXT cell.41

The advanced manufacturing process employs proprietary and specialized materials,
including metal interconnects and electrically-conductive adhesives, a custom production 
line, specialized facilities, and skilled assembly labor.42

The level of additional capital investment to produce PowerXT cell is significant. The 
capital investment required for converting feedstock to functional cells is almost identical to 
that for manufacturing conventional solar cells.43

Solaria defines a p/n junction to be functional if it is capable of transmitting power that can 
be collected and utilized in a product. Given that the feedstock does not have a functional 
p/n junction, it is not physically capable of generating electricity unless the feedstock
undergoes PowerXT manufacturing.44

Solaria states that the feedstock cannot generate “energy” when struck by sunlight, and 
defines energy as power over time, i.e., kWh.45

The feedstock material has traditional solar cell dopants of boron and phosphorus, which are 
deposited in the feedstock in China or Taiwan. A non-functional p/n junction is formed in 
China or Taiwan, and a functional p/n junction is formed in Korea.46

The functional p/n junction is formed only when the feedstock is cut into 5 separate strips 
and the strips are overlapped slightly one over the other. This overlapping process creates a 
large-format solar PV cell and the functional p/n junction is formed between the strips. This 
process occurs in Korea.47

Solaria’s two-step manufacturing process was not contemplated at the time of the China 
Solar I Orders. The manufacturing process began development and commercialization in 
2014.48

Commerce noted Solaria excluded a portion of the scope definition, which references 
“whether or not the cell has undergone other processing to collect and forward the electricity 

38 Id. at Attachment B, 3.
39 Id. at Attachment B, 4-6.
40 Id. at Attachment B, 7.
41 Id. at Attachment B, 8.
42 Id. at Attachment B, 9.
43 Id. at Attachment B, 10.
44 Id. at Attachment B, 13-14.
45 Id. at Attachment B, 14-15.
46 Id. at Attachment B, 15-16.
47 Id. at Attachment B, 16.
48 Id. at Attachment B, 17.
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that is generated by the cell.”49 Solaria states that regardless of whether or not a portion of 
the scope language has been excluded, the issue is the same. The scope covers solar “cells” 
whose “essential” function is to convert sunlight into electricity. Without a functional p/n 
junction, the feedstock cannot do that, and is not a “cell” as described in the scope of the 
Orders.50

The p/n junction in the feedstock is non-functional because no viable end product can be 
manufactured from it. The p/n junction in the feedstock has no capability to produce 
electricity, as any standard interconnect process would create an electrical short. This is 
because the metallic busbars that carry the electrical current created from the p/n junction are 
formed on the top and bottom, but are specifically offset from each other to facilitate cutting 
and overlapping of the strips from the feedstock. This offset prevents any practical method 
to carry the current effectively, thus rendering the p/n junction non-functional.51

The p/n junction can only be activated by forming a new p/n junction from the top of one PV 
strip to the bottom of another PV strip after the feedstock is cut and further processed in 
Korea.52

VII. Analysis

In a scope inquiry, Commerce first examines the scope language of the order, the description of 
the merchandise contained in the Petition, records of the underlying investigations, the 
International Trade Commission (ITC) Report, and the description of the merchandise in the 
scope ruling request. We find that the description of the products, the scope language, and the 
Petitions53 are, together, dispositive as to whether the products at issue are subject merchandise, 
in accordance with 19 CFR 351.225(k)(1). Accordingly, for this determination, we find it 
unnecessary to consider the additional factors specified in 19 CFR 351.225(k)(2). We find that 
Solaria’s PowerXT PV cells and modules meet the criteria for “modules, laminates, and panels 
produced in a third-country from cells produced in China{/Taiwan},” and therefore determine 
Solaria’s PowerXT cells and modules to be covered by the scope of the Orders.

The Orders define the subject merchandise as “crystalline silicon photovoltaic cells, and 
modules, laminates, and panels, consisting of crystalline silicon photovoltaic cells, whether or 
not partially or fully assembled into other products, including but not limited to, modules, 
laminates, panels and building integrated materials.”54 The scope language further specifies that 
the Orders cover:

crystalline silicon photovoltaic cells of thickness equal to or greater than 20 
micrometers, having a p/n junction formed by any means, whether or not the cell 
has undergone other processing, including, but not limited to, cleaning, etching,
coating, and/or addition of materials (including, but not limited to, metallization 

49 Id. at Attachment B, 18.
50 Id.
51 Id. at Attachment B, 20.
52 Id.
53 See Petitioner’s Letter, “Petition for the Imposition of Antidumping and Countervailing Duties: Crystalline 
Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, from the People’s Republic of China”, dated 
October 19, 2011 at Exhibit II-19, 3 (China Solar I Petition); see also Petitioner’s Letter, “Petition for the Imposition 
of Antidumping and Countervailing Duties:  Certain Crystalline Silicon Photovoltaic Products from the People’s 
Republic of China and Taiwan,” dated December 31, 2013 at 15 (Taiwan Petition) (collectively, Petitions).
54 See Orders.
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and conductor patterns) to collect and forward the electricity that is generated by 
the cell.55

The Orders also stipulate that “{m}odules, laminates, and panels produced in a third-country 
from cells produced in China{/Taiwan} are covered by this investigation; however, modules, 
laminates, and panels produced in China{/Taiwan} from cells produced in a third-country are not 
covered by this investigation.”56

Accordingly, the plain language of the scope presents two key factors for analysis in regard to 
Solaria’s feedstock, PowerXT cells and modules, and whether or not they are covered by the 
Orders. Specifically, Commerce will consider whether or not: (1) the feedstock has a p/n 
junction; and (2) if the modules are produced in a third country from cells that were produced in 
China or Taiwan. In accordance with 19 CFR 351.225(k)(1), in considering these factors, 
Commerce will evaluate the descriptions of the merchandise contained in the Petitions, the initial 
investigations, and any prior scope determinations by Commerce or the ITC.

Positive/Negative Junction

In considering whether Solaria’s feedstock imported from China or Taiwan satisfies the criteria 
of having a p/n junction, we analyzed whether the feedstock meets the definition of a solar cell as 
defined by the scope language, the Petitions, and the scope clarification memo (SCM)57

accompanying the final determination in the investigation of solar cells from China. The SCM 
provided a narrative description of the cell conversion process, where silicon wafers are 
processed into solar cells capable of generating electricity.58

Solar cells are made from crystalline silicon wafers. A dopant, which is a trace impurity 
element diffused into a thin layer of the wafers’ surface to impart an opposite electrical 
orientation to the cell surface, creates the positive/negative junction that is needed for the 
conversion of sunlight into electricity, which is the purpose of solar cells.59 (emphasis 
added)

As the SCM states, once a wafer is doped and an opposite electrical orientation is imparted on 
the surface, it results in the creation of a p/n junction. When sunlight strikes the cell, the positive 
and negative charge carriers are released, causing electrical current to flow.60 It is at this point 

55 Id.
56 Id.
57 See Memorandum, “Scope Clarification:  Antidumping and Countervailing Duty Investigations of Crystalline 
Silicon Photovoltaic Cells, Whether or Not Assembled Into Modules, from the People’s Republic of China,” dated 
March 19, 2012 (SCM). We note that in Certain Crystalline Silicon Photovoltaic Products from Taiwan:  Final 
Determination of Sales at Less Than Fair Value, 79 FR 76966 (December 23, 2014) (Taiwan Solar Products), and 
accompanying Issues and Decision Memorandum (IDM) Commerce determined that its analysis in the China Solar I 
Orders, regarding the processing of solar cells into solar modules, was equally applicable for the purpose of solar 
cells produced in Taiwan and used in the manufacturing of solar modules in Taiwan or third countries other than 
China. Id. at 20-21.
58 See SCM at 6.
59 Id.; see also Taiwan Solar Products IDM at 18-19.
60 See Crystalline Silicon Photovoltaic Cells and Modules from China:  Investigation Nos. 701-TA-481 and 731-TA-
1190 (Prelim), USITC Publication 4295, dated December 2011 (ITC Solar Cells and Modules Prelim) at 6.

Barcode:4108145-01 A-570-979 SCO - Scope Inquiry  -  Solaria

Filed By: Peter Shaw, Filed Date: 4/8/21 1:29 PM, Submission Status: Approved

Page 180 of 571



11

that the cell is capable of generating electricity from sunlight.61 In Exhibit 2 of Attachment B of 
its scope request, Solaria submitted production flowcharts, narrative descriptions, and image 
representations of the silicon wafer, feedstock, and PowerXT cell and module manufacturing 
processes.62 According to the silicon wafer manufacturing process provided by Solaria, at step 
three of this process, the silicon wafer is doped with boron.63 Additionally, at step three of the 
feedstock manufacturing process flowchart, phosphorus, a dopant of opposite electrical 
orientation of the wafer, is diffused into the wafer.64 Thus, it is at this step in the feedstock 
manufacturing process, after the wafer has been fully doped, that a p/n junction is created. As 
specified in the SCM, a solar cell is capable of converting sunlight into electricity once the p/n 
junction at this step is created.65 As noted in the exhibit, the steps involved to form the p/n 
junction take place in the suppliers’ manufacturing facilities in China or Taiwan, and not in
Korea.66

Solaria’s interpretation of the scope language refers to cells “having a p/n junction … to collect 
and forward the electricity that is generated by the cell.” Solaria claims that the feedstock it
purchases from China or Taiwan is not capable of transmitting power that can be collected and 
utilized due to its non-functioning p/n junction and, therefore the feedstock is excluded by the 
language of the scope.67 We disagree with this interpretation. Solaria omitted, from that quote 
by the use of ellipses, language that states the Orders cover cells whether or not the cell has 
undergone other processing to collect and forward the electricity that is generated by the cell. 
Thus the full quote is:  “This order covers crystalline silicon photovoltaic cells of thickness equal 
to or greater than 20 micrometers, having a p/n junction formed by any means, whether or not 
the cell has undergone other processing, including, but not limited to, cleaning, etching, coating, 
and/or addition of materials (including, but not limited to, metallization and conductor patterns) 
to collect and forward the electricity that is generated by the cell.”68 As previously stated, 
Solaria’s feedstock has a p/n junction formed in China or Taiwan, and is capable of converting 
sunlight into electricity. The feedstock undergoes further processing in Korea in order for it to 
be capable of collecting and forwarding the electricity that is generated by the cell. By the 
language of the scope, this further processing is irrelevant in determining whether or not the cell 
is included in the scope. Per the language of the Orders, the SCM, and the Petitions, Solaria’s 
feedstock possesses a p/n junction capable of converting sunlight into electricity prior to import 
into Korea.

Solaria states that the feedstock it purchases from China or Taiwan does not and cannot function 
as a CSPV cell due to its lack of a “functional” p/n junction and inability to generate electricity. 

61 See Crystalline Silicon Photovoltaic Cells and Modules from China:  Investigation Nos. 701-TA-481 and 731-TA-
1190 (Final), USITC Publication 4360, dated November 2012 (ITC Solar Cells and Modules Final) at I-9.
62 See Solaria Scope Request at Attachment B, Exhibit 2, 4-9. We note that in Exhibit 2, at page 5 “Feedstock 
processing” Solaria made three previously undisclosed alterations to the provided figure sourced from the National 
Renewable Energy Lab. See Solaria’s Letter, “Crystalline Silicon Photovoltaic Cells, Whether or Not Assembled 
Into Modules, From the People’s Republic of China (A-570-979 and C-570-980); and Certain Crystalline Silicon 
Photovoltaic Products From Taiwan (A–583–853): Comments to Clarify and Correct Factual Information on the 
Record,” dated March 26, 2021.
63 Id. at 4
64 Id. at 6. 
65 See SCM at 6.
66 See Solaria Scope Request at Attachment B, Exhibit 2, 6; and Attachment B, 15.
67 Id. at Attachment B, 18.
68 See SCM at 3.
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As described above, Solaria’s feedstock possesses a p/n junction formed in China or Taiwan, and 
is capable of converting sunlight into electricity. The fact that the cell may not collect or forward 
electricity prior to processing in Korea does not render the p/n junction useless or immaterial.  In 
addition, the Petitions detail the complete solar cell manufacturing process, including the final 
steps of the cell conversion process following the creation of the p/n junction.69 The process 
includes coating the solar cells with silicon nitride, and the addition of conductive metals such as 
silver to form electrically conducive channels that channel electricity generated by the cell into 
electricity collection points.70 Solaria’s feedstock processing flowchart describes the feedstock 
undergoing these steps in China or Taiwan.71 Specifically, step six of the feedstock processing 
flowchart describes the deposition of silicon nitride on both sides, and step eight of the flowchart 
describes the “front and rear screen-printing of metal pastes for electrode formation, and firing.”
Furthermore, silver is included in the added materials section at this step. As noted in Solaria’s 
feedstock processing exhibit, these steps take place in China or Taiwan, and not in Korea.72 The 
Petitions explicitly state that following these steps, the individual cell is completed and that “the 
next production step involves the assembly of cells into modules or panels.”73 Based on the 
language of the Petitions, the silicon wafer has completed its conversion into a solar cell, and 
therefore, despite Solaria’s reference to its feedstock, Solaria’s feedstock is indeed a finished 
solar cell once it has completed these production steps. 

Solaria argues that the feedstock cannot function as a CSPV cell due to its patented asymmetric 
metallization patterns that render the feedstock material useless in conventional solar PV 
panels.74 This is because the busbars that are processed onto the feedstock are purposefully 
misaligned on the top from the bottom, in order to facilitate cutting and overlapping of the strips 
from the feedstock.75 According to Solaria, the offset renders the p/n junction non-functional, 
and only by cutting and overlapping the strips to create a large-area electrical p/n junction can 
the solar cell generate electricity from sunlight.76 This process occurs in Korea and creates a 
shingled solar module.  We have concluded above that the feedstock already has a functional p/n
junction prior to further manufacturing in Korea and, therefore, is capable of converting sunlight 
into electricity.  Furthermore, the language of the scope specifically states that the addition of 
materials, including metallization and conductor patterns, to collect and forward the electricity 
that is generated by the cell, is not relevant in determining whether the cell is within the scope of 
the Orders.77 Accordingly, the addition of Solaria’s patented asymmetric metallization patterns 
is not relevant in determining whether the cell is within scope. Therefore, we find that the 
feedstock can function as a CSPV cell due to its p/n junction.

Country-of-Origin

The Orders specify that solar modules produced in a third country from cells produced in China 
or Taiwan are covered by the scope.78 As explained in the previous section, we find that the 

69 See Petitions.
70 See China Solar I Petition at Exhibit II-19, 3.
71 See Solaria Scope Request at Attachment B, Exhibit 2, 6.
72 See China Solar I Petition at Exhibit II-19, 3.
73 Id.
74 See Solaria Scope Request at Attachment A, 6.
75 Id. at Attachment B, 20.
76 Id. at Attachment B, 20; Attachment A, 10.
77 See Orders.
78 Id.
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feedstock imported into Korea are solar cells produced in China or Taiwan.  Therefore, the solar 
modules Solaria produces in Korea using these cells are within the scope of the Orders.

We disagree with Solaria that the production process taking place in Korea constitutes
substantial transformation.  We determine that the product leaving China or Taiwan is a solar cell 
and that the PowerXT cell and assembly process performed in Korea constitutes module 
assembly and does not substantially transform the solar cell such that it changes the country of
origin of the cell. We addressed the scenario of module assembly taking place in a third country 
in the investigations.79

Solaria describes its PowerXT cell and module assembly as an eight-step process, where steps 
one through four are described as cell assembly and steps five through eight are module 
assembly.80 The four steps of the PowerXT cell assembly include: (1) starting feedstock; (2) 
singulation; (3) strip formulation; and (4) module layup.  Step three, strip formulation, is 
described by Solaria as applying electrically-conductive adhesives onto the strips and curing the 
strips to solidify the adhesives and create a monolithic cell structure.81 Step four, module layup,
is described as the placing and attaching of an end-ribbon wire to connect individual PowerXT 
cells together.82 We find these two steps to be part of module assembly and, thus; according to 
the SCM, do not rise to the level of what is needed to substantially transform a solar cell. Thus,
the only remaining steps of the PowerXT cell assembly are: (1) the starting feedstock; and (2) 
singulation.  The first is, on its face, not transformative, as it is the start of the process, and the 
second step, singulation, is described as laser scribing to create a partial incision and then cutting 
the feedstock into five rectangular strips.83 We find that the singulation, or the cutting of the 
feedstock, in and of itself, does not substantially transform Solaria’s “feedstock” or solar cells 
and, thus, does not change their country of origin.  Solaria itself noted in its scope request that
Commerce has concluded the essential component of solar modules/panels is the solar cell, 
because the purpose of solar modules is to convert sunlight into electricity and that process 
occurs in the solar cell.84 This essential component was formed in the solar cell during the cell 
conversion process in China or Taiwan.  The process of cutting and overlapping the strips does
not change the basic nature of the solar cell and does not transform its essential components.  
Furthermore, we note the ITC has stated that modules are made from “cells that are conductively 
connected to one another in the form of a string or matrix.”85 Solaria’s process of applying 
electrically-conductive adhesives onto the strips (strip formation), and attaching a ribbon wire to 
place the strips into strings, is the process of conductively connecting cells into a string or matrix

79 See SCM at 7-8.
80 See Solaria Scope Request at Attachment B, Exhibit 2, 9. We note that in the Scope Request at Attachment A, 17-
20, Solaria describes the PowerXT cell manufacturing process in five steps. At Attachment B, 12-13, Solaria 
describes the PowerXT cell manufacturing process in eight steps. According to Attachment B, Exhibit 2, Step 4, 
Module Layup, the feedstock undergoes the placement and tabbing of strings into a complete circuit, which requires 
the added material of copper ribbons. This corresponds to the last step of the PowerXT cell manufacturing process 
as described in Attachment A, 17-20, and Attachment B, 12-13.
81 See Solaria Scope Request at Attachment A, 18-19.
82 Id. at Attachment A, 19; Attachment B, 12.
83 Id. at Attachment A, 17-18.
84 See Solaria Scope Request at Attachment B, 17 (citing Crystalline Silicon Photovoltaic Cells, Whether or Not 
Assembled into Modules, from the People’s Republic of China:  Final Determination of Sales at Less Than Fair 
Value, and Affirmative Final Determination of Critical Circumstances, in Part, 77 FR 63791 (October 17, 2012) and 
accompanying IDM at Comment 1); see also Taiwan Solar Products and accompanying IDM at 19.
85 See ITC Solar Cells and Modules Prelim at 6.
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(module layup) and, therefore, consists of module assembly and not a process by which the solar 
cell is substantially transformed.

According to the ITC, following the connection of cells together to form a string or matrix, a
sealant such as ethyl vinyl acetate (EVA) is added to strengthen and weatherproof the cells 
before laminating the cells in a vacuum. The laminate is then “attached to a frame, and a 
junction box is mounted on the back.”86 Solaria’s module assembly process, as listed in steps 
five through eight of the PowerXT cell and module assembly flowchart, are described here.87

Step five consists of the lamination of the circuit including, the addition of EVA; step six is the 
aluminum framing of the laminate; and step seven is the attachment of the junction box.  Step 
eight is immaterial, as it consists of testing, inspection, and sticker placement.88 Additionally, 
according to the Petitions, the “petitioner, Trina Solar, a mandatory respondent, and the ITC all
describe module assembly as stringing together 60 or 72 solar cells, laminating them, and fitting 
them in a glass-covered aluminum frame.”89 Again we find these steps are encompassed in steps 
one through eight of Solaria’s self-described “PowerXT Cell and Module Assembly.”90

Accordingly, these steps would better be described as module assembly.

As stated in the SCM, module assembly “does not substantially alter the essential nature of solar 
cells, nor does it constitute significant processing such that it changes the country of origin of the 
cell, as it is an assembly process that only strings cells together, adding a protective covering and 
aluminum base.”91 Therefore, we disagree that Solaria’s PowerXT cell and module assembly 
process substantially transforms the solar cell such that it changes the country of origin of the 
cell. We find that Solaria’s PowerXT modules are produced in Korea from cells produced in 
China or Taiwan, and are covered by the Orders.

VIII. Recommendation

For the reasons discussed above, and in accordance with 19 CFR 351.225(d) and 19 CFR 
351.225(k)(1), we recommend finding that Solaria’s PowerXT cells and modules meet the 
criteria for “modules, laminates, and panels produced in a third-country from cells produced in 
China{/Taiwan}” and, therefore, are covered by the scope of the Orders. Because we reached 
this final scope ruling on the basis of the sources described in 19 CFR 351.225(k)(1), including 
the plain language of the scope, as explained above, we have not examined the criteria under 19 
CFR 351.225(k)(2).

If the recommendation in this memorandum is accepted, we will serve a copy of this 
memorandum on all interested parties on the scope service list via FEDEX in lieu of first-class 
mail, as directed in 19 CFR 351.225. We will also issue the appropriate instructions to U.S. 

86 See ITC Solar Cells and Modules Final at 6.
87 See Solaria Scope Request at Attachment B, Exhibit 2, 9.
88 Id.
89 See SCM at 8.
90 See Solaria Scope Request at Attachment B, Exhibit 2, 9.
91 See SCM at 8; see also Taiwan Final IDM at 21 (“we believe that {Commerce’s} analysis in Solar I {regarding 
the fact that module assembly does not constitute substantial transformation} is equally applicable to this 
investigation.”)
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Customs and Border Protection stating that we found Solaria’s PowerXT cells and modules to be 
within the scope of the Orders.

____________ _____________
Agree Disagree

4/8/2021

X

Signed by: JAMES MAEDER

________________________________
James Maeder
Deputy Assistant Secretary

for Antidumping and Countervailing Duty Operations

Barcode:4108145-01 A-570-979 SCO - Scope Inquiry  -  Solaria

Filed By: Peter Shaw, Filed Date: 4/8/21 1:29 PM, Submission Status: Approved

Page 185 of 571



 

 

 

EXHIBIT 15 

 

 

 

 

 

Page 186 of 571



ENTIRE EXHIBIT 
NOT CAPABLE OF 

PUBLIC SUMMARY 

Page 187 of 571



 

 

 

EXHIBIT 16 

 

 

 

 

 

Page 188 of 571



8/10/2021 

My Account Sign in or Create an account 

Astronergy - Solar Panels 

SOLAR PANEL KITS AND PRODUCTS - 1-800-21 

S e LIS Search. Design. Build. 

HOME PRODUCTS hMANUFACTURERS yI SERVICES Y RESOURCES Y ABOUT Y CONTACT US 

HOME > BRANDS ) ASTRONERGY 

PRODUCTS 

SOLAR PANEL KITS 

SOLAR PANELS 

INVERTERS 

INVERTER MONITORING 

INVERTER ACCESSORIES 

BALANCE OF SYSTEMS 

RACKING AND MOUNTING 

BATTERIES 

BATTERY ACCESSORIES 

CHARGE CONTROLLERS 

TOOLS AND SUPPLIES 

VIEW ALL PRODUCTS 

•se 

MANUFACTURERS 

CANADIAN SOLAR 

ENPHASE ENERGY 

FRONIUS 

IRONRIDGE 

LG 

LONGI SOLAR 

MIDNITE SOLAR 

PANASONIC 

QCELLS 

QUICK MOUNT PV 

REC GROUP 

SOLAREDGE 

SOLARIA 

SMA 

SNAPNRACK 

TAMARACK 

UNIRAC 

VIEW ALL BRANDS » 

SOLARIS DIFFERENCE 

We are proud to be an Authorized 
Reseller of over 100 different solar 
power manufacturers. All specializing 
in delivering every component you 
need for your renewable energy 
system. 

ASTRONERGY 

0 
ASTR011ERGY 

Our Astronergy Products I View All Solar Panels 

About Astronergy 

Astronergy is a manufacturer of monocrystalline and polycrystalline solar panels, and high efficiency tandem junction thin film 
modules. They are a trusted value-based provider of solar panels, specializing in cutting-edge research, development and 
production of high-efficiency solar cells. Astronergy is a global company, delivering affordable PV modules worldwide. 

• Company VVebsite: http://www.astronergy.com/ 

• Made in: Malaysia, Germany, and Various 
• Product lines: Solar Panels 
• Warranty: 25 Year Limited Warranty (Reinsured) 

• Company Type: Privately held as Astronergy — a subsidiary of Chint Group 
• Year Founded: 2006 in Zhejiang, China 

Highlights 

• Top-class warranty, re-insured 
• Global producer of various solar panels 
• Tier one manufacturer of photovoltaics 

• 300 MW capacity for production annually 

To learn more about Astronergy, scroll down below the line of products we carry for more information. 

Astronergy Products 

Sort by: Featured Items • 

History 

*Astronergy building 

Astronergy was founded in 2006 and is based in Hangzhou. Astronergy is one of the first in the world, and the first Chinese 
company, to bring mass production of second-generation amorphous silicon/microcrystalline silicon tandem junction thin film 
technology and PV Crystalline Modules to global market. 

Astronergy is led by a global management team with a half-century of experience in thin film research & development. In 
June 2009, it inaugurated its first 30 MW mass production TF line, and now has manufacturing capacity of 1.3 GW production 
of crystalline Modules in China and Germany. 

Learn more about Astronergy and their products on their website here. 

BRAND 

Talesun 

BYD 

Heliene 

Chilicon Power 

Fullriver Batten 

US Battery 

Centennial Batt 

Maltby Electric 

SimpliPhi 

JA Solar 

Jinko Solar 

Mounting Syste 

Mission Solar 

Discover Batter 

ABB 

Advanced Ener 

AET Energy 

American Cashi 

Amphenol 

APsystems 

Array Technoloi 

Astronergy 

Atkinson Elect, 

AU0 Solar 

Axitec 

Bentek Solar 

Blue Sky Energ 

Bogart Enginee 

BZ Products 

Canadian Solar 

Callon 

Chem Link 

Citai 

Concorde Batte 

Conergy 

CreoTecc 

DASOL 

Deck Monitorini 

Delta Group Sc 

https://www.solaris-shop.com/brands/Astronergy.html 1/4 

Page 189 of 571



8/10/2021 Astronergy - Solar Panels 

Solaris is a leading online solar energy 
supply store, providing a wide variety of 
products and manufacturers to cover 
your needs, while maintaining 
competitive in the solar energy 
industry. So you can go on and get the 
best returns on your solar energy 
investment. 

SOLAR RESOURCES 

ABOUT SOLARIS 

Empower the World with Photovolatics 

Astronergy has been a trusted provider of monocrystalline and polycrystalline PV modules since its founding in 2006. 
Astronergy specializes in cutting-edge research, development and production of high-efficiency solar modules. With over 10 
years of steady development, Astronergy achieves significant growth in terms of capacity expansion and downstream 
engagement. 

Watch Astronergy Production video here. 

Astronergy Produktion 

co 

TESTED AND CERTIFIED 
Every manufacturer product we carry is rename 

tested and certified for quality and reliability_ 

Delta Lightning 

Deltec Energy t 

DPW Solar 

EastPenn 

Eaton Bussmar 

EcoFasten 

eGauge 

EJOT 

EnGenius 

Enphase Energ 

ET Solar 

Everest Solar F. 

Fronius 

GCL Poly 

Genasun 

Geocel 

Ginlong Technc 

GNB Industrial 

Hanwha Q Cell 

Hawker 

HellermannTytc 

Heyco 

HiO Solar 

Hollaender 

Hoyt Electrical 

Hyundai Heavy 

Ideal Industries 

Ilsco 

Innovative Sola 

IOTA Engineeri 

Iron Ridge 

Itron 

JLM Energy 

LG Solar 

Littelfuse 

Locus Energy 

Longi Solar 

Magnum Energ 

Mersen 

MidNite Solar 

Milbank 

MK Powered 

Morningstar Co 

MT Solar 

Neurio 

Nikon 

Nine Fasteners 

Oatey 

Omega Engine, 

https://www.solaris-shop.com/brands/Astronergy.html 2/4 

Page 190 of 571



8/10/2021 Astronergy - Solar Panels 

OutBack Powei 

Panasonic Sole 

Peimar 

ProSolar 

Quick Cable 

Quick Mount 1=1 

REC Group 

Rennsteig 

S-5! 

Samlex Americ 

Samsung 

Schneider Elec 

Seaward Solar 

Sharp Solar 

Shoals Technol 

Silfab Solar 

SMA America 

SMK America ( 

SnapNrack 

SolaDeck 

Solar Convertel 

Solar Pathfinde 

Solar Rackwor4 

QuickBolt 

Solar-Log 

Solar-One Bath 

SolarEdge 

Solada 

Solaris 

SolarWorld 

Solectria 

Solmetric 

Square D 

Staubli 

Stion 

SunEdison 

Suniva 

Surrette Rolls 

Tamarack Solai 

TE Connectivit 

Trina Solar 

Trojan Battery 

Unirac 

Vision Metering 

Wiley Electronii 

Yingli Solar 

Zomeworks 

https://www.solaris-shop.com/brands/Astronergy.html 3/4 

Page 191 of 571



8/10/2021 Astronergy - Solar Panels 

ABOUT US 

Solaris is a leading online solar energy supply 
store. Since our inception, we have steadily 

grown to become one of the most robust solar 
energy dealers nationwide. We provide a large 
variety of products, custom designed solar 
electric systems, and superb technical support 
throughout your installation. 

Solaris-shop.com designs, supplies, and 
delivers complete solar energy systems for 
homeowners, and installers. We use only the 
highest rated manufacturers in our design 

layouts, customized for your specific needs and 
requirements. We have a commitment to 
excellence for our valued customers, offering 
wholesale pricing that ensures a powerful return 

on your investment, for years to come. 

SOLARIS BLOG 

High-Watt Solar Panels: What You Need 

to Know 

Solar energy technology has progressed rapidly 

in recent years, less than a ... 

Hybrid Solar Systems: What You Need to 
Know 

With the rising utility costs and power outages in 

the United States, it is ... 

Unirac Racking: The Complete Review 

Unirac manufactures high-quality racking 
equipment for both residential and ... 

AMERICAN 

SOLAR 
ENERGY SOOETV 

e 
BBB. 

ACCREDITED 
BUSINESS 

Online Payments 

PAGES 

Home 

Products 

Manufacturers 

Services 

Resources 

About 

Contact Us 

Become a Dealer 

Government 

SecureTrust 
Trusted Commerce VISA DISCOVER 

meats 

Solaris Technology Industry, Inc. All Rights Reserved. 1501 W Tufts Ave Suite 208 Englewood, CO 80110 720-474-6050 

Contact Us Today. Mon-Fri 9:00am - 5:00pm MST I Toll Free: 1 s. I Local: I Email: , - h 4/. [eta 4 I Te d 

SHARE THE SOL 

000 

NEWSLETTER 

Name 

Email 

Your Name 

Your Email Addr 

SUBMIT 

i io t Copyright Ci 2014-2021 

https://www.solaris-shop.com/brands/Astronergy.html 4/4 

Page 192 of 571



 

 

 

EXHIBIT 17 

 

 

 

 

 

Page 193 of 571



lIete.teeefttem**ffifemIetmefeemegximemendgm) 

gAVseitMtAl,e(z) 

e e t±e nit * 
fltgrcEetenefeesRevi 

eenefemei,t4mugaxeeRigeemo 
eereetlie 

• iignEeteneemsReg 
iieeä (e*ÁngeumegrA) (KTIgIer (evirA)") , (1,13*ÁN 

(KTIgier (iEM-A)") , theevixe?.x.eireme 
• (KTIgier (ItIlene) ") Nmes e3lt1N*RXeN 
miti5cen4ne, Jmeetiegeliew (urimerite) DIhnE* 
iteneemsReg (urigierEettrocieevi") efE, fel9leiee* 
meesm, tuettgeememnEmge-efeesReg (urigge 
Ifierefe") 88.960ioatUffMetkeesRevis fiNSMeesRevis 
fieätigeteeReviRKelleVeleesRevier 100%litet441KE4e 
1RI1X3ZA (Krigifr*A3ZA") Jime4ifeteememEt*. 19iqxem, 
*ffiaf 2016 e 3 n 9 El WA omeetiege**ffifenEetenefe 
esRevieememei,t4mkexeeReemormsto-Li.,45) (u-r 
mer amszole) ") , 2016 e 4 n 8 El WA omeetiegeliew 
fenEetenefeesRegeememei,.lemmaxeeReemo 
eemeto-LIA (-) (KTIgier mew-no-m:5 (-) 
iieteellemetvememe (urimereimerie") 160784 e (elle 
rieeeeTiireNere-&nteut l'ame) curigge" (wet") 
emsto-Li.,e) WAEIM4*A3ZACReiee?t0I03eltr«, WA* 

eereet 
iteemeto-Li.,emnitNawAo emsto-Li.,e) mew-no-m:5 

(-) #Aoieeee, 4egh2 emsto-Li.,e) TTiireem- i9.3e. 
*Ph« emsto-Li.,e) mew-no-m:5 (-) lee-Ai-n(11ml 

tes iReterefiiieieisc.Fleelifiteereet 
iteemeto-LiAtzeIeteo9iqxemzo omen, TWIllefifil 

XeNO. 
*PhFlie14121zeArkletAi.,454/F194qxemerbidemece, xte 

eFinu-teezeimeriese, 4evelitffiwAoreetfitiAlgegtien-A 
isee. 

mitfueeisoeileeeemeorms, ikL e3lt1N*RXeNrg 
wcezne, temeimenesteimmt***, iämemieemmeetee 
wmhereetfiail-r: 

x-19.3e (atetto-Li.,) eteem 
eumneli-ä77., *A3ZAIVAIKE4eTkäit 450,000.00 

flif1110i*eeitmeN, IllougmeeeeeEl2A*NKRVfOgiA*N. 
X113, 4+(lel* 30MW Iffleeeemos )111+1«151 20MW Ifflyeele. 
*N, 2Kt-fAz.ge 45 20MW 4MYGIXEI2A*NNEeffeteteEeit 
• ifffeeviMAeAtkil: 1) 41KNE4e*Nitetiltl, nniateÄee 
RAX151Äeeer«, 4i1E9giqxmkexeeemeiyeeteaetv.e 
eoteu,Rmenirixe#Ane. 2) _Ekt*tee fffiehmolette*** 
exotieetzteu„ menzae#Agge, #A±ememecimemezte 
•eifffitieehm, eeenfitteeeN, tomeiyereesiem. eat 

An*Kreuegeeze4eeeemii.,. (mtetm 1 ) 
(-) WekE4e*Nitetiltl, nniateÄeeRAnteÄeem 

mug otwEetenefeesRegeememei,t4mgaxee2 
eememe (gem) (uTmer (w4ei,.eFkei.45 (gem) )") 
lee4M-LZ*11-e-MEAitiSUleiSe, IlfifikkirefeNneNteenem 
•nnilneeteÄmkeeteemmg4eeto9me, e_heevix-L 

aufemzeeiscenscait, _heevilnexumneeNwhetffieeite 
eoeftelitilleM121/0941KNE4eetke*N, ZeAle*NRIV.KNE4 
mkeeteÄeeßge, eleFACX4teemetnzeit 450,000 7G•" 
ele19"Teit 436,000 ThG•".. egiteemeto-LIAWAEI, ieNmkexe 
• *iis nniateÄeeRienev.eeoteu,Aise-r: 

1, ivietffieeitemo 
mug (W4ei,teReiie (gem) ) RifikkirefeWAMIEAI, *A3ZA 

41kAgaXeen 248,000 7G•lf,l.flifie)ietffieeeEl2A*N 4*, *N itieN 
«19 379MW. ieNeomeniteÄees AMetÄeeote&RfitteereN 
Nte&AiSerF: 

Etv.ee fUttÄK 
41KE 

*Ng* 
e 

(7G) (7G) 

2015 e 2016 2015 2016 

11 11 30 6 11 11 n e 6 n erffl 

30 11 30 H 30 El 

Page 194 of 571



-reugzxeAuie4ffim<A-eareM, Uteeiteeme-. 
eeEnem, ee, meme. eNie.ffis 
Trx£Aeegze, mlieveieeEhe;,)-ewest, )14Ä-1-M*Lle.2tT 
4[1e14. 

3. Kee5.9:FMAXIeeie 
(1) ffinü-M-IXg."4/510211t&-xl-Ahe 

a. f°,Kei/,iX13-35t-em. e4.Evy,elee-7-sve 
eteanur,A.nee, eihm-m-ne ,p134-uueEPAAffi 
A.-4-eerA-li-ey'eneneeY'e3iNeffi ukAkieerii, EIA 

-,w.e4111,74e.illfhEzU7[1,Afhfh*. ;=A-ei)inezri-ey'enry4Auxiii 
AA-nee*, Wrik-.4k7J-A-17Agai44-11Ä-leeenl`-Wh* ateemewk: 
It) ,,--,leufh* (3z.eogufme*) , TAJeeligueneehte*. 2015 
• 7 )1, Miidte"XIK"fh*, 
• 15.43% 23.28%n7FT,AeJil 0.79% 238.95%neelfh. 

Nie15.91F11 2012 5 )1XNA-M-efie,"35("iAMPAEI,P,P#4:fflifl, 
1,p,Aeffium-e-e.Hrii 14 *"Nleeme-_i,tüe[enei)ial, teee-eree-
«"Äyteny'eei)i. 2015 7 )1, 

Nie15.9:FM1,7"35("fh*MIJE131.9.ü<7 45.42%T 30.61%, 
2015 7 )12.HEi4Nie.e5.9:FeelleiU<7"35("fh*. 

2012 7 )1, vozeeeeAltsutümeeeee-ueeitmeeeAn 
"35t"igl*Th.4,0 2013 7 )1 27 H, 
?-ü4Rxieeee-9.Mblf2MintWi-eit[meRxiee,29.4,-m-r32_,elee-
ivh", 2013 8 )1 6 He, Rxiem- e4.elee-7-sie-"eni:pri 

qzruieek-.4v, %Pr 
vozeete4eillfh; PJFIle"fee*ie"t4i1U7-effillEviz.eiinitrNee 

Affil3RNnitrNeixAmeakmeillfh; ie<lee-7-sie"t4 
«A-5e3i 2015 ie<-"*e-7-sie-"ewieftem. "fe4 

eitmee,231-e -iepeeememeaih-F, weevx-
effi U, 4NtePree»4eN. 

tRgNigesTree, 2013 feem:Fx#4.1ee-7-sie-"t4isc, 
_14EvxA'."35("fhilk. 2014 

Astronergy Solarmodule Gmbh miie.e,e_Ifttmt):Hee, 

iEFIE 
PA-▪ -7«vozei,eiteenläe»g*ne.2, RXIANTO.-..-ergßzeelek-.4v 
everienu). Preeeteiznetleemee-1-u7Henee, 
eizPile.t4eirkNk-.4k4 4k11:1 el.102._- V.] Reeler, 

eevzu.e,lilk-.4k)AZ.Evi,'A'4Pg*riuqe 
Rele..4*. 2015 11 )1, lE 
*Pile.t4gtNI-4kT44-A-Ä1-Evid'effi n"35t"fh[lkeA. IE 
hV4eEqkkr'-ge,,Nk-.üfOgeP,Evi,'I'äPnNlie4elt Hike»-c[xm IE 

ij 

b. el. 
iNgNie15.91F -A1191, )9extLevvy,e4.e3ü<rxx .et, Nihef.9:F 

vmemeeeein, 2014 
Astronergy Solarmodule Gmbh miie.e,_€[4ttmt):Hzzize, 

ftL99 300MVV/, 1,t.mi<gzizige,elEuftee-Rjzgilämelt.ever. « 2014 
IjE 2015 IU 2016 1-6 )1, e,,NinemeikÄ 59,965.75 102,548.83 
-7.c.E4 70,075.51 ih.nilleRIXInläMlikÁn 49.27%, 64.08%4 95.85%0 

isdU5s9:Fil.0.-.A.7«vozei,eiteenläe»g*ne.2nnie, -Dme-TEvx. 
ee"gt"eenee. o 

)N-üzlZle,Ebe_EunrYne-Rxi.xeee»neA41-}g, Nie15.91F4.4 
*hHE Flextronics International Asia-Pacific Ltd ih-AP-ifF, 4*-üHE Flextronics 
International Asia-Pacific Ltd ihHAT. 2016 9:HziOgNihte59:FM-ItMlIht, 
Eben#,ÑYI 300MVV/0 PileNie.e59T P4Evi,'X"35(" 
iymmfenH*ne,eA-, 4Ade„,,Ninvz-714*-ÜHE Flextronics International 
Asia-Pacific Ltd ih-Amemiie.e,e_Iftffi npreee"35t"-igm.. 
i.emfoume,-tri<jz CiteeNtTATXX"35( ."¡M*.76, M] «P(e. 

"35("2.1*.nnile, .713731."35("E(f-AillenAtieelg'71M-eäM, 
Het-e'entleher.ee*IIIAM-4-IKAjan 
heer WTAgit te e o 
mzeeneAnee, -"Fs , hefs9ThZEl 51-U 

600MVV I,Nit - 31 300MVV )14T. 2016 
440.1efie-eee*neAfJteerklilifl. 4*.ÜHE4-

ik-.4velt. nee,e_Euftee, )eeüe., KHerileXe 
»nA41-2; PJFde2tlffeAeeeÍTVIW_IIftelüEvi,'XeA, 
k"x5t"gc-enee. 

eedJtim, NigesTrilef,X1-äMnille,11. »,2, -K, 2015 jevere 
e4illelike 2014 A-)9ien-e, 0.-41vhe;VzitT: 

2015 2014 (%) 
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XNläM 
( -J--c) 21,383.91 

lämevere (MW) 391.93 
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269.01 45.69 
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(J-L) 160,028.79 121,697.33 31.50 
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IChint Electric: Supplementary Legal Opinions of Beijing King & Wood Mallesons on the issuance of shares by 

Zhejiang Chint Electric Co., Ltd. to purchase assets and raise supporting funds and related transactions (2) 

Supplementary legal opinion of the Beijing King & Wood Mallesons Law Firm 
on the 

issuance of shares by Zhejiang Chint Electric Co., Ltd. to purchase assets and raise supporting funds and related transactions 
(2) 
To: Zhejiang Chint Electric Co., Ltd. in 

accordance with the "Company Law of the People's Republic of China" ( hereinafter referred to as "the" company law ","), "Renmin Zhonghua 
Gong Heguo Securities Act" (hereinafter referred to as the " Securities Act "), "major asset restructuring of listed companies management Office 
Act" (hereinafter referred to as " restructuring management methods "), etc. laws, administrative regulations, departmental rules and other regulations 
relevant provisions of the normative documents, King 8, Wood law firm (hereinafter referred to as "the Institute") by Zhejiang Chint 
Electric Co., Ltd. (hereinafter referred to as "Chint" or "listed company ") commissioned as a special ad hoc 
legal adviser, purchase of new energy development Co., Ltd. Zhejiang Chint Chint Electric will issue shares (hereinafter referred to as 
the" new energy development ") and 85.96% stake in Cheung as investment Co., Ltd. Yueqing, Yueqing Exhibition investment Co., 
Yueqing Fengyuan investment Co., Ltd. and Hangzhou Tecou investment Company Limited, a 100% stake to raise matching funds and 
Connected transaction (hereinafter referred to as "the transaction") concerning matters relating to the provision of legal services. For the transaction, 
the firm was March 9, 2016 issued by the "King & Wood Law Firm on Zhejiang Chint Electric Co., 
Ltd. issued shares to buy assets and raise matching funds related transactions of legal opinions" (hereinafter 
referred to as " legal opinion "), on April 8, 2016 issued by the "King & Wood law firm shut 
in Zhejiang Chint Electric Co., Ltd. issued shares to buy assets and raise matching funds Connected Transaction 
Supplementary Legal Opinion (1)" (hereinafter referred to as "Supplementary Legal Opinion (1)"). This is now 
according to China Securities Regulatory Commission (hereinafter referred to as "China Securities Regulatory Commission") No. 160 784, "China 
Securities 
Regulatory Commission administrative license feedback project review notice once opinions" (hereinafter referred to as " feedback ") and 
since the "legal opinions "issued since the date of the transaction involving major changes in the underlying assets, issued this 
additional legal opinion. 

This supplementary legal opinion is 
a supplement to the relevant content of the "Legal Opinion" and the "Supplementary Legal Opinion (1)" issued by the firm, and constitutes an inseparable 
part of the "Legal Opinion". 

The Firm "legal opinions" and "supplementary legal opinion (a)" in a legal opinion before 
making assumptions about language and interpretation are equally applicable to this additional legal opinion. 

This supplementary legal opinion only Chint Electric purposes of this transaction and the use shall not be used for any 
other purpose. 

The Institute agreed to this additional legal opinion as this exchange the necessary legal documents, along with other application 
report submitted with the China Securities Regulatory Commission reviewed the material, according to the law and bear the corresponding law on the 
legal opinion issued by the 
legal responsibility. 

Now reach of lawyers handling this according to the existing laws, administrative regulations, departmental rules and other normative China 
prescriptive documents, in accordance with the Chinese legal profession generally accepted business standards, ethics and the spirit of diligence 
issue a supplementary legal opinion as follows: 

the first part of Legal opinions on the verification issues in the "Feedback" 
1. The application materials show that the matching funds planned to be raised in this transaction do not exceed RMB 450 million. 

It is used for domestic and foreign photovoltaic power station projects, domestic residential distributed photovoltaic power station projects and smart 
manufacturing projects. 
Among them, Chint Jiayuguan 30MW grid-connected photovoltaic power generation project, Guazhou Liuyuan 20MW grid-connected photovoltaic power 
generation 
project, 45 groups 20MW Tumushuke three divisions of grid-connected photovoltaic power plant projects have started construction or have been built 
into. Make a list of your company's supplemental disclosure: 1) the progress of construction projects to raise matching funds, has invested early 
and circumstances still need capital investment, and whether there is this to raise matching funds have been invested capital replacement 
case of gold and I'll compliance Regulations. 2) the above-mentioned equity investment projects have not yet completed the approval or registration 
formalities progress, whether it is necessary to obtain the relevant quota, the relevant land use right certificates to handle progress 
status, if not yet finished the procedures, additional disclosure is expected to do the complete time, for the presence or absence of law obstacle. Please 
only 
stand and verification of financial advisers and lawyers expressed clear views. ( "Feedback problems" Question 1) 

(a) progress of construction projects to raise matching funds, has invested early and still need capital investment 
case 

based on "Zhejiang Chint Electric Co., Ltd. issued shares to buy assets and raise matching funds cum off 
party transactions report (revised version) "(hereinafter referred to as" "to buy assets report (revised version)," ") and 
listed third Meeting of the 7th Board of Directors, in view of the current development of new energy project investment scale than 
large, first proposed early put into investment projects of its own funds more intense, the seventh listed companies in 
the third meeting of the Board of Directors for consideration by the listed company intends to cancel the original equity investment projects outside the 
ground photovoltaic power plant 
in Japan as a power plant project in the investment projects to raise matching funds other fundraising projects and intends to support 
raising the amount of capital investment were unchanged after adjustment to raise matching funds scale from "not more than 450,000 yuan," 
Adjusted to "no more than 4,360 million yuan". As of the supplementary legal opinion issued by the Japanese, supporting those raising capital 
case gold project construction progress, has invested early and still need capital investment as follows: 

1, the territory of ground photovoltaic power plant project 
"to buy assets report (revised version) in accordance with "and new energy development issued instructions, this transaction 

matching funds raised 248,000 ten thousand yuan to be used for projects within the ground-mounted PV power plant, project scale 
mode is 379MW. Case of pre-investment of these projects still need capital investment and estimated time of completion 
, etc. as follows: 

has invested still need to invest 
to raise with 

(million) (million) is expected to 
order a total capital investment sets 

the project name in 2015 2016 2015 2016 build 
number (million) investment 

November 30 June on November 6 months 
(million) 

May 30 May 30 May 30 May 
Jiayuguan 30 
MW grid 1,726.0 14,736 22,274. 9,263. Has been built 

1 24,000 20,000 
PV 0.11 0089 into 

the project 
Guazhou County Willow 
Park, a 20 

3,990.6 13,146 11,776. 2,853. Has been built 
2 MW grid 15,767 10,000 
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manufactures solar cell modules for export to Europe and the United States through German factories or Malaysia Flextronics International Asia-Pacific 
Ltd, in order to reasonably avoid "dual reverse" investigation. According to 
the above-mentioned area and combined production of solar cells and modules is not within the "dual" survey in Europe and America, in the reasonable 
avoid "double reverse", it is also due to the "dual" regional sales of products priced higher than other regions, 
Therefore, the higher price can make up for the higher costs incurred by overseas foundry and imported solar cells. 
Energy development can still maintain a relatively stable gross profit. 

To reduce the size of imported solar cells cost savings, new energy development currently under construction in Thailand solar 
energy cell chip factory, the design capacity of 600MW / year, estimated a 300MW in the second half 2016 
production. Once put into operation, will be able to use lower-cost solar cells supplied to factories in Germany, Malaysia, on behalf of the 
industrial enterprises manufacturing solar modules, form a chain, synergies, improve the market in Europe and 
the competitiveness of the field; at the same time by the aforementioned overseas assembly plant made components sold to European and American 
markets, the EU can avoid 
affecting the US "double reverse" policy. 

During the reporting period, sales of new energy development in Europe and North America grew steadily year after year, 2015 sales compliance 
mold and revenue has increased compared with 2014, as follows: 
sales of regional projects 2015 2014 Growth (%) 

Area Sales volume (MW) 50.99 24.01 112.40 
US regional 

sales revenue (ten thousand yuan) 21,383.91 10,278.54 108.04 
regional sales volume (MW) 391.93 269.01 45.69 

EU 
regional sales revenue (ten thousand yuan) 160,028.79 121,697.33 31.50 

According to the above table, in 2015, the sales scale of new energy development in the U.S. market reached 50.99MW, an 
increase of 112.40% over 2014; sales revenue reached 213,839,100 yuan, an increase of 108.04% over 2014. 
In 2015, the sales scale of new energy development in the EU market reached 391.93MW, an increase of 
45.69% over 2014 ; the sales revenue reached 1,60,028,900 yuan, an increase of 31.50% over 2014. 

In summary, new energy development "dual" arbitration, participation in EU price undertakings, by actively responding to the United States 
in overseas acquisitions, setting up factories for production and sales in overseas markets directly in response to trade protection measures, 
Europe and America "dual" not It will have a significant impact on the sustainability and business performance of new energy development. 

(2) Overseas business risk response measures 
in accordance with instructions issued by the new energy development, at present, the development of new energy development and construction of 

power station overseas 
scientific system, careful and comprehensive research beforehand, overseas power plant siting, and local politics, economics, law 
carry out laws and regulations, tax and trade policies carefully studied, there may be reduced in the future as the wind business 
risk; while the new energy development through the hiring of local operating companies to achieve ongoing operational management of the plant. The 
new energy 
source development can grasp local political, economic, legal, tax and row through the local operating company 
changes industry policy, and make appropriate response; while the new energy development and local operating companies on overseas power plant 
timely daily operations, management communicate, understand and deal with the problems arising from operations for sea 
outside the station for effective management. And new energy development has formulated various targeted measures, which are active and effective 
Responses including remote management and control of risk, exchange rate risk, credit risk, price subsidies and volatility risk, 
operational risk, including overseas, specific risks and response measures as follows: 

. A remote control risks and countermeasures 
instructions issued under the new energy development, Since the distribution of overseas power plant is relatively scattered and distant, 

and subsequent daily management by local operating companies, new energy development exist or can not achieve effective management and 
time management to understand and deal with various problems arising in the remote control risks. 

In order to effectively respond to the remote control risks, new energy development in the overseas construction phase of the project that is specifically 
accredited to group 
captain host country in the project, careful research and finding the right potential local partners, in collaboration with local partners 
with the culture of long-term strategic cooperative relations, cooperation with local partners to participate in the management of overseas power plant 
projects; and 
local operating companies form a regular reporting mechanism timely communication, real-time understanding of the situation of overseas power plant 
project, 
jointly cope with and solve problems arising in business; while the new energy development and international banks carry out 
cooperation projects in real-time for overseas capital account regulation, to grasp, to understand the operation and capital flows, 
analyze whether the abnormal regulation of overseas operations of the power plant. 

b. exchange rate risk and countermeasures 
in accordance with instructions issued by the new energy development, during the reporting period, new energy development overseas power plant 

projects are located 
in Romania, Bulgaria, Spain, Japan, South Korea, Turkey and other countries, overseas power plant project 
income mostly in local pricing and settlement currency, the Turkish project which tariff revenue in dollar pricing, to when 
the monetary settlement. When the location of the power plant projects overseas currency exchange rate fluctuations, new energy development 
will likely face exchange rate risk, resulting in exchange losses. 

In order to reduce losses caused by exchange rate risks, the development of new energy development and construction of overseas power station 
science systems, comprehensive cautious advance research on the site as well as local politics, economics, law overseas power plant of 
laws and regulations, taxes and trade policy, etc. careful study leave at the time of investment costs and estimated future earnings 
space as a cushion exchange rate fluctuations. During the reporting period, the exchange rate of the Euro and the U.S. dollar fluctuated within a certain 
range, and the 
overall stability was relatively stable; the exchange rate between the local currency and the Euro and the U.S. dollar where the overseas power station 
project was located was also relatively stable, and the 
overall exchange rate risk was controllable. 

c. Credit risk and countermeasures 
in accordance with instructions issued by the development of new energy, new energy development overseas power plant projects require the 

incorporation of the local electricity 
grid, and electricity settlement by the local grid company. New energy development may exist due to the local grid company 
credit risk of the presence of operational difficulties such as but not in time to receive electricity. 

In order to avoid credit risk, new energy development by China Export & Credit Insurance companies understand the overseas 
power plant projects in the host country government's credit rating, as far as possible investment by National Grid and its subsidiaries to purchase 
electricity, 
settlement of electricity projects. Due to the national grid is lower than the rating of Bulgaria's international power company, opened a new energy 
development project will sell electricity to the local power station, Austria's largest international multi-energy provider EVN company; other countries 
overseas power plant projects are incorporated into the national grid and its local subsidiaries. Meanwhile, new energy development for distribution 
in Bulgaria, Romania and other countries, and provides project loans by the Bank of China's overseas power plant projects, 
apply for CITIC political risk insurance. Ruoyin political risks leading to local national grid company can not pay for electricity, resulting 
Chint development of new energy power plants unable to pay loans by overseas income, the China Export & Credit Insurance companies 
Make a payment. At present, overseas power station projects developed by new energy are distributed in Bulgaria, South Korea and Spain. The 
details are as follows: 

National grid-connected capacity (MW) Countermeasures 
1. 
Sell electricity to Austria's largest multinational multi-energy supplier EVN, which has a higher credit rating . reduce the 

risk of bad debts 2, for 
overseas power projects in Bulgaria 47.80 lending by the Bank of China project, 

apply for CITIC export credit insurance, political risk Ruoyin cause 
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On the afternoon of March 2, the Hangzhou "War Epidemic Promoting Development" 

Promotion Meeting was held in the Civic Center. The main leaders of the Hangzhou Municipal 

Party Committee and the Municipal Government attended. Zhou Jiangyong, member of the 

Standing Committee of the Provincial Party Committee and Secretary of the Municipal Party 

Committee, emphasized that enterprises are the basic cells of the economy. At the meeting, a 

number of outstanding companies were commended, and Zhejiang Chint Solar Energy 

Technology Co., Ltd. was rated as the " 2019 Hangzhou Foreign Trade Export Leading 

Enterprise ". 

Driven by the strategy of "One Cloud and Two Networks", Chint Solar is striving to build 

smart factories. On the basis of automated production, use the Internet of Things, monitoring 

visualization, data integration, etc. to continuously strengthen information management 

services, improve the controllability of the production process, reduce manual intervention in 

the production line, and rationally plan and schedule. With the smart factory as the carrier, the 

intelligentization of key manufacturing links as the core, the end-to-end data flow as the 

foundation, the big data, cloud computing network interconnection and other features, Chint 

Solar integrates intelligent tools and intelligent systems to build high efficiency, Energy-saving, 

green, environmentally friendly and comfortable humanized chemical factory. 

The current factories are located in Hangzhou, Haining, and Thailand. As early as 2016, 

CHINT Smart Factory was awarded the " Sino-German Intelligent Manufacturing 

Demonstration Base " by the Ministry of Industry and Information Technology. In 2020, the 

company won the first batch of " Smart Photovoltaic Pilot Demonstration Enterprises " 

awarded by the Ministry of Industry and Information Technology . Leading level of domestic 

intelligent manufacturing innovation and development. 

Chint's photovoltaic module production capacity has reached 4000 MW, the module index 

has reached the "domestic first-class, international advanced" level, and it has a global 

mainstream market certification system. It is the main author of the first photovoltaic module 

product standard in Zhejiang Province. According to market demand and industry direction, 

Chint launched the new "ASTRO 4 For" series of modules in 2019, which has been fully 

upgraded on the basis of the original ASTRO series, using high-density technology, half-chip, 

multi-bus grid, large-size silicon wafer and other new-generation technologies. Reasonable 

ratio achieves both high efficiency and reliability, and the highest power directly hits 480W, 

achieving the coexistence of beauty and strength in the true sense. 

The high-efficiency and reliable quality of CHINT ASTRO 4 For series modules has been 

recognized by many parties, and has been listed as the world's first echelon supplier of 

photovoltaic modules by Bloomberg, an international authoritative financial company. The 

module attenuation rate is only 0.78%, ranking first; won the TÜV Quality Win China "Power 

Generation Simulation Award", and won the title of DNV GL "Top Module Performance" three 

times. 
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Astronergy has entered the international market since 2006. After more than ten years of 

intensive industry development, its overseas business has spread all over the world and has 

been deeply integrated into the global new energy industry chain. Up to now, Chint's 

photovoltaic modules are sold to 55 countries including Thailand, Spain, the United States, 

Bulgaria, the Netherlands, Turkey, India, Romania, South Africa, South Korea, Japan, Vietnam, 

etc. The global cumulative investment in the construction of photovoltaic power plants exceeds 

4000 MW, and photovoltaic modules have Excellent product quality, long-term traceability and 

long-term on-site operation stability. 
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A Chinese national flag near office buildings in Shanghai, China on April 14, 2016. 

ANDY WONG/THE ASSOCIATED PRESS 

A Canadian company that operates a large solar farm in China's western Xinjiang area has denied the existence of forced 

labour in its supply chain, and says the international spotlight on conditions in the region hurts local Muslims by making 

companies more reticent to hire them. 

Canadian Solar's 100-hectare solar farm near Tumxuk is situated in Xinjiang, a region that has come under intense scrutiny 

after years of government policies that have included forcibly indoctrinating large numbers of people and, Western researchers 

and governments say, subjecting them to forced labour. Many are ethnic Uyghurs, a minority Muslim group the Chinese 

government has accused of harbouring extremism. 

https://www.theglobeandmail.com/world/article-canadian-solar-denies-use-of-forced-labour-at-its-solar-farm-in/ 2/7 
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But no Uyghurs are employed at the 30-megawatt Canadian Solar operation, which the company calls by its Chinese name, 

Tumushuke, according to Isabel Zhang, the company's Suzhou-based associate director for investor relations and strategic 

analysis. 

Canadian firms operate in China's Xinjiang region 

Canadian Solar employs one person at Tumxuk and six subcontractors who work in operations and maintenance. "All of them 

are ethnic Han," Ms. Zhang said in an interview with The Globe and Mail. Han are the majority group in China that make up 

more than 90 per cent of the population. 

Canadian Solar does not "support forced labour or engage in forced labour," she said, nor is it "aware of any forced labour in 

our company or the whole supply chain." 

The Chinese government, too, denies the use of forced labour in Xinjiang, saying workers in Xinjiang sign contracts. 

And Ms. Zhang said international attention to the issue stands to hurt, rather than help, people in the region. 

"Certainly the media narrative is not helpful for companies that don't support forced labour, that wouldn't engage in forced 

labour — because we would really think twice if we are employing Uyghur labour," she said, adding, "in a way, that's actually 

bad for the Uyghur ethnicity." 

Evidence for involuntary employment in Xinjiang come from numerous official documents about transfers of "rural surplus 

labourers" as well as the existence of manufacturing plants alongside, and sometimes inside, fenced detention facilities. 

Indicators of forced labour have prompted the U.S. to ban all imports of cotton and tomatoes from Xinjiang, and to sanction 

companies and industrial parks. The U.S. National Security Council has accused Xinjiang of employing "modern-day slavery." 

As the Trump administration wound down earlier this month, the U.S. State Department accused China of committing 

genocide in Xinjiang. 
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Canada has said it will require a "Xinjiang Integrity Declaration" from companies seeking federal trade commission assistance 

in China. Ottawa has also released a business advisory warning that companies face both legal risk and "reputational damage 

related to their supply chains if it is discovered that they are sourcing from entities that employ forced labour." 

Canadian resources companies have invested hundreds of millions of dollars in Xinjiang. Among them is Dynasty Gold Corp., 

which confirmed it has invested more than US$12-million into a gold mine in Karamay. 

The company is now engaged in a legal fight over its ownership over the property, but said in a statement that, during its 

development, "the company employed over 150 workers and support staff at its peak, where equitable compensation was 

provided to all. Many ethnicities, including Uyghur, were represented in all ranks of the work force. All protocols and cultural 

practices were followed, including special holidays for religious practice." 

In interviews, Uyghurs have described being forced to work, often for little money, at menial jobs out of keeping with their 

own skills. 

Canadian Solar does not have any policies on hiring Uyghurs, Ms. Zhang said. Nor does the company have any immediate 

plans to divest from an operation it has maintained for what Ms. Zhang called commercial reasons. "We are certainly looking 

at our supply chain and really evaluating our options," she said. 

Cheap electricity has made Xinjiang an important lynchpin in the global solar industry, attracting large-scale manufacturing of 

photovoltaic-grade polysilicon, a primary material in solar cells. China makes more than 70 per cent of the world's polysilicon 

for solar panels, and more than half of China's output comes from Xinjiang. 

Four of the world's top six polysilicon manufacturers operate in Xinjiang — and all have ties to forced labour, a report from 

consultancy Horizon Advisory has found. Those companies "appear actively to participate in the resettlement of ethnic 

Uyghurs from poor areas of Xinjiang" and "contribute to and implement 're-education programs that impose political and 

military training on resettled populations," Horizon found. 
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Among them is GCL Poly, whose Xinjiang subsidiary has reported accepting more than 60 so-called "surplus labourers." GCL 

did not respond to a request for comment. 

In 2019, GCL said it had signed a major agreement to supply four photovoltaic companies, including Canadian Solar. 

Ms. Zhang said the company doesn't believe "there is forced labour in our industry." 

However, Canadian Solar has "recently" begun working with polysilicon makers to investigate and develop "auditing processes 

for our supply chain, and certifications," she said. She would not say when that work might produce results. 

Numerous international audit groups have said publicly they will no longer work in Xinjiang, where authorities have used 

tools of surveillance and law enforcement to interfere with visits by outsiders. 

"I would have very little confidence that you could have an independent vetting authority on the ground at this point," 

Horizon co-founder Nathan Picarsic said in an interview. 

Horizon has not documented "direct indicators" of Canadian Solar using forced labour, he said. 

But "denial of potential for forced labour throughout the supply chain, I think at this point defies belief. And if they want to be 

reiterating the Chinese Communist Party's line on this, that seems like an uncomfortable position to be in over the long term." 

Seeking to create a certification for companies with supply chains in Xinjiang to ensure no forced labour is "extremely 

irresponsible," because it risks creating a veneer of legitimacy in a region where it is the government itself — rather than a few 

bad corporate actors — that has organized labour violations, said Adrian Zenz, a U.S.-based scholar and senior fellow in China 

Studies at the Victims of Communism Memorial Foundation, who has written extensively on forced labour. 

"If you have a totalitarian state, there is no safe context where Uyghurs can be interviewed," he said, adding that the idea of a 

polysilicon certification "disregards or fails to understand the context we're talking about there — and is morally irresponsible." 
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Canadian Solar's Ms. Zhang said the company also has no knowledge of whether the electricity it generates has powered 

facilities used to forcibly indoctrinate Uyghurs. China does not allow private direct electricity sales, and anything generated 

from the Tumxuk project "is fed directly into the China state grid," Ms. Zhang said. 

The Tumxuk solar project is located a few kilometres from a vocational training centre, whose course of study includes 126 

hours a year of "moral and practical" classes in subjects such as history and religious unity. 

The Australian Strategic Policy Institute has also used satellite imagery and government documents to identify five facilities for 

forcible indoctrination and detention around Tumxuk, which has a population of 250,000. The nearest is 2,500 metres from a 

solar installation. With watchtowers and internal fencing, it is "a very large facility of at least 20 wings under construction as of 

May 2020," ASPI reports. 

The facility's perimeter wall, studded with watchtowers, extends roughly 600 metres alongside the main route from the 

Tumxuk solar site into the city's urban area. 

But Canadian Solar is "not aware of any vocational centre," Ms. Zhang said. "You can tell me that my neighbour is a thief. But I 

don't know if my neighbour is a thief or not." 

Our Morning Update and Evening Update newsletters are written by Globe editors, giving you a concise summary of the day's 

most important headlines. Sign up today. 

© Copyright 2021 The Globe and Mail Inc. All rights reserved. 

351 King Street East, Suite 1600, Toronto, ON Canada, M5A ON1 
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Solar 

Dacio seals 3-year polysilicon 
supply deal with Trina Solar 
November 30 (Renewables Now) - China's Daqo 

New Energy Corp (NYSE:DQ) has entered into a 

three-year polysilicon supply agreement with 

photovoltaic (PV) panels maker Trina Solar Co Ltd 

(SHA:688599). 

Daqo New Energy said today it has agreed to 

supply between 30,000 tonnes and 37,600 

tonnes of high-purity mono-grade polysilicon in 

the period November 2020-December 2023. The 

two parties will negotiate actual prices on a monthly basis according to market 

conditions. 

Trina Solar module. Owner: Mark Wolff 

"We are pleased to enter into a long-term partnership with Daqo New Energy. This will 

help us better execute our strategy, which is to provide advanced solar PV products 

and solutions with higher efficiency so as to address fast growing demand in solar PV 

market, drive grid parity and benefit society through green energy," said Jifan Gao, 

Chairman of Trina Solar. 

Earlier this month, Trina Solar also announced it had ordered more than 1.2 billion 

210mm monocrystal silicon wafers from Tianjin Zhonghuan Semiconductor Co for 

delivery between January 2021 and December 2021. That contract is worth about 

CNY 6.552 billion (USD 994.6m/EUR 831m). 

(CNY 1.0 = USD 0.152/EUR 0.127) 
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Trina Solar has bolstered its solar wafer supply line with the signing of a 1.2 billion wafer 

deal with Zhonguan Semiconductor, valued at RMB6.5 billion (US$990 million). 

Under the terms of the deal, Zhonghuan subsidiary Huan'ou International will sell 1.2 billion 

G12, 210mm wafers throughout next year, among the largest orders for 210mm mono 

wafers to date. 
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Zhonghuan released the large-area size G12 wafers in H2 last year and since then, the PV 

industry and supply chain has changed dramatically. 

The extra-large, diamond wire-cut mono square wafer, with a side length of 210mnn, is 

80.5% larger than the conventional M2 wafer, which contributes to higher photoelectric 

conversion efficiency and production efficiency. 

The deal struck between Zhonghuan and Trina represents yet further success of the G12 

wafer and, speaking at a signing ceremony held at Trina's headquarters in Changzhou, 

Trina chairman Jifan Gao said the supply contract would provide strong support for the 

manufacturers 210nnnn cell and module capacity plan. 

According to Haoping Shen, general manager at Zhonghuan, the company has been 

pursuing a long-term and steady development strategy to stay competitive in the wafer 

market. According to PV Tech analysis, by the end of 2020, Zhonghuan's G12 wafer 

production capacity is set to reach 19GW, and 50GW in 2021 as a result of capacity 

released from a Phase IV expansion project. 

In Q3 2020, Zhonghuan's revenue was RMB4.7 billion (US$715 million), of which the vast 

majority — RMB3.7 billion (US$563 million) — was from wafer supply. 

https://www.pv-tech.org/trina-solar-seals-1-2-billion-wafer-supply-deal-with-zhonghuan-semiconductor/ 4/11 

Page 219 of 571



7/14/2021 Trina Solar seals 1.2 billion wafer supply deal with Zhonghuan Semiconductor - PV Tech 

Signing of the contract came in the same week that Trina unveiled a raft of other supply 

chain arrangements, including the formation of a landmark joint venture with polysilicon  

and solar cell manufacturer Tongwei (https://www.pv-tech.org/news/trina-tongwei-unveil-

major-multi-billion-dollar-solar-silicon-wafer-and-cell-alliance), and two further deals with 

solar glass provider Almaden and wafer manufacturer Wuxi Shangji (https://www.pv-

tech.org/news/trina-solar-signs-major-wafer-and-glass-supply-deals-as-vertex-production-

ramps). 

# 210mm (https://www.pv-tech.org/tag/210mm/), q12 wafer (https://www.pv-tech.org/tag/g12-wafer/), 

solar wafer (https://www.pv-tech.org/tag/solar-wafer/), trina solar (https://www.pv-tech.org/tag/trina-solara 

upstream manufacturing (https://www.pv-tech.org/tag/upstream-manufacturing/), 

wafer supply (https://www.pv-tech.org/tag/wafer-supply/), 

zhonghuan semiconductor (https://www.pv-tech.org/tag/zhonghuan-semiconductor/)  
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The long view: an interview with 
Steven Zhu of Trina Solar 
In this interview Trina Solar's President of America Steven Zhu 
provides a longer perspective on the current U.S.-China trade war, 
and also speaks to the evolution of Trina's offerings in the U.S. 
market. 

OCTOBER 2, 2019 CHRISTIAN ROSELUND 

INTERVIEW MARKETS MODULES & UPSTREAM MANUFACTURING POLICY PRODUCTS CHINA 

THAILAND UNITED STATES VIETNAM 

Photo: pv magazine 

share 0 0 0 e 
pv magazine: You've been working with Trina for 15 years. You've 

certainly had a very long view of what's gone on in the U.S. market. 

Can you tell me a little bit about what you've seen over this time and 

what you think the big picture is? 

Zhu: The overall U.S. market — the way I'm looking at it is that it is very 

sustainable very strong and the economy is very good. Renewable energy 

does have a lot of support from all the different perspectives: from 

investors, from EPC, and the United States always focuses on the new 

technology and the most advanced technology also. The U.S. is the 

biggest tracker used for all the utility projects. It has very broad usage for 

the commercial or residential. rooftops. So all of these actually make the 

U.S. market very strong, very sustainable. 

For the U.S. market you have to stay in here, build up a long history and 

contacts in order to win this market. You don't expect the same kind of 

thing could happen in other markets, even the Chinese market. So 

although the size of the Chinese market is bigger than the United States, 

sometimes the policy changes very drastically. And compared with the 

European market, there are a lot of a smaller countries, and each one has 

individual policies. It's not like the United States, that has both the size and 

the stability and the sustainability. 
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pv magazine: So this is interesting, especially right now given that we 

have 25% tariffs under Section 201, and this escalating trade war with 

China. When you look at situations like the trade war do you see these 

as major problems for the U.S. market or just another road bump? How 

do you think these will be viewed in the longer picture? 

Zhu: In the longer picture, there's no doubt the U.S. and Chinese 

relationship will recover and will move on. It's certainly a bumpy area right 

now. People are trying to figure it out; how we'd be able to keep possibly 

reducing the cost for the total system and help the solar to be broadly 

used in the U.S. market. 

Trina deployed capacity outside China five years ago. So we supply U.S. 

orders from Thailand and Vietnam. That is all the preparation work that we 

are doing. Like I said; the United States is a long-term market. You have to 

keep on doing things a little bit here and a little bit there, in order to make 

the final result very sustainable — matching up with the U.S. market overall. 

There's no doubt that China has the biggest solar investment and the 

capacity also. But on the other hand the United States is very healthy on 

the renewable energy portfolio requirements/policies. It has very stable 

policies, very stable economies. I believe the market in the United States is 

one of the best in the world. 

pv magazine: So to get to individual market segments: When you look 

at the residential market the commercial and industrial market and 

the big utility scale market for the large ground mounted plants, 

which of these to you and to Trina is most interesting the United 

States? And why? 

Zhu: Currently we sell most of our product into the utility-scale market. 

Although we started the deployment on the distribution side and the 

residential market. Almost from the beginning, eight years ago, 10 years 

ago we began supplying the residential and the commercial side. 

We work with distributors, most of the time as the major suppliers to them. 

Now with our solution business we're gradually providing some system 

integration solutions to some of the commercial projects to help them to 

get the project easier to take off, lower the cost and raise the returns. The 

utility sector is still one of the major sectors and we are helping 

developers and investors to get the project settled down from year to year. 

Let them see the roadmaps of our technology like we mentioned before. 

We are not only focusing on modules as a single individual component. 

We are trying to put modules, trackers and inverters all together in order 

to contribute more to the industry. 
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pv magazine: So should we expect a distinct branded product from 

Trina the way that SunPower has its Equinox and its Oasis power plant 

solution? Should we expect something that's a that's branded like that 

that's a distinct product? 

Zhu: Yes, absolutely. 

But we are not going to tapping to the EPC business mostly focusing on 

the procurement side of the EPC. U.S. EPC companies are very strong at 

the engineering design, at the construction resources. So we are going to 

partner with them but we are very good at the procurement side on the 

supply chain side; we have owned a tracker company since last year, as 

you know. And we own the module capacity, 2 gigawatt and still going up. 

And so we have the chance to put all those things together and design as a 

whole package for the system instead of individual components because 

as you know the market situation sometimes is not exactly what you want 

when you try to buy things, to get the best from the market. 

pv magazine: So is this the Trina Pro that you're talking about. 

Zhu: Yes, exactly. That's the solution business we're talking about. Trina 

Pro is one of the solution for the utility-sector projects and we do have 

commercial C&I teams currently working on the smaller system 

integration — also to help the commercial side. But Trina Pro is the major 

one. 

pv magazine: So this is interesting because what I've been seeing in 

the industry is I've been seeing more of these complete solutions but 

also move away from EPC; for instance for solar just got out of EPC — 

even a lot of the developers are withdrawing from EPC. Do you see 

this trend as well and why do you think this is happening? 

Zhu: A lot of investors and developers gradually start to be stronger and 

stronger so that they have the ability to do the preliminary design. 

Therefore a lot of equipment requirements can be settled down at the 

beginning stage of the project instead of the last stage of the 

procurement. 

So back to the old times, it used to be [PC's job to do all the designs and 

then buy the stuff at the end. But now people are seeing with the project to 

be more mature and more standardized, they are able to work with the 

supplier directly at the beginning to have a long term roadmap. 

Because normally the design phase stars almost a year ahead of the final 

commissioning. So you have to know the technology one year down the 

road, what's going to happen with the solar growth speed, these kind of 
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factors have to be taking into account, when you bid the project and when 

you commit. 

So Trina Pro is exactly for that purpose to group all the major components 

together, link them better, do the engineering for the compatibility issues 

and do the streamlining of the supply chain management so you don't 

have to get the module first and then the racking arriving later to shorten 

your construction time. 

The way we are looking at it it really helps EPC a lot also; To reduce their 

total EPC costs and maintain the same margin and make their work easier 

and less risky. So to help the project itself also. 

pv magazine: This is interesting because it almost seems as the E&P 

are going over to the developer and EPCs are becoming more simply 

construction companies. Is that fair or is this something else? 

Zhu: Well there's still a lot of work that EPC Company has to do you know 

regarding the layout regarding the commissioning regarding the great 

design transformer column and all these kind of things we are trying to 

help from the hardware side of it. 

Because a lot of time EPC company, traditionally EPC companies don't 

control the supply chains. They don't own the manufacturer. They don't 

know the roadmaps down the way. They don't know the cost trend, supply 

and demand situation. So by the time at the end, when they try to buy this 

stuff a lot of times it's already too late. 

This year is a good example. We are in an extreme shortage situation and 

a lot of people cannot find modules anymore. So that's going to cost the 

project with a lot of risk and commission delays and put an extra cost into 

the project. So that's why we are seeing these kind of costs between the 

major suppliers if they have a solution business together with the EPC. 

Obviously we are not getting into the EPC business. lt requires like you 

know a strong enduring force of very good construction resources — all of 

these kind of capabilities. It took a long time to build this also. So we are 

willing to work with EPC companies on the Trina Pro solutions. 

pv magazine: So the ITC is stepping down after 2022, 2023 there is no 

more ITC or it remains at 10%. And what we're seeing by the market 

forecasters is they're expecting the U.S. market to dip after that, and 

Wood Mackenzie is predicting a very slow growth following this. 

They're not the only market analyst which is suggesting the market 

will slow with the ITC at 10%. Do you see this same thing, or do you 

expect the market to grow more quickly? What do you see after the 

ITC expires? 
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Zhu: Well the U.S. market is a free market right now so it has a lot of 

healing powers. Even the policy has changed; as a matter of fact, you know 

as we look at the project cost that a major portion 25% is going to Section 

201 tariffs. So right now the ITC is stepping down. At the same pace as the 

tariff. The tariff is dropping from 25%, 20%, 15% and eventually will be 

gone. 

So that's matching the pace of the ITC stepping down. So from the system 

cost point of view I don't see a major drop. It's going to be a major drop in 

matching up with the drop of the ITC. So the project returns will relatively 

stay the same. 

On the other hand, from the demand side the renewable energy portfolio 

requirements are still dragging all of the investment, all the attention, all 

the technology towards expand the solar market. So I have strong 

confidence that this market will be one of the best and promising markets 

in the world. 

pv magazine: With or without the ITC? 

Zhu: With or without the ITC. Like I said; If people are interested they could 

extend the ITC or they could even come up with a new solution to help the 

project or help the market going faster. 

Without the ITC we know the costs for solar came down more than 95% in 

the last 20 years. Right now is the way I'm looking at it, solar is cheaper 

than the traditional energy already, if we calculate all of the pollutions and 

environmental recovery cost. So energy demand is rising and solar will 

meet a bigger and bigger portion of demand. Right now the portion is still 

very small, so there is a lot of room to grow. With energy storage coming 

online later that will make that renewable energy even more robust and 

will help to fit the current requirements to meet energy demand. 

Interview conducted by pv magazine U.S. Editor Christian Rose/und 
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Truly, when the World is beginning to embrace solar PV and it looks like energy 

storage will become an intrinsic part of that equation, packaged systems will bring 

costs down as more and more people see their family, friends and neighbors adopt 

the technology. 

One night in a Northern California town (Calistoga) under a utility "mandated" PSPS, 

not knowing when the power will be turned back on, will drive solar PV and ESS as 

'the' system to have. Folks in Africa and India are adopting pico and micro solar PV 

systems with battery storage to light their homes, charge there electronics devices 

that keep them in touch with the World. 

This momentum is the testament for something people have called a "disruptive 

technology". I'm glad that I have been around at this time to watch this change and 

use the technology myself. From the 1960's there was the chant of "power to the 

people", often a "political" outcry. Now it is truly (Power to the People) who buy and 

use the technology. Bring it on! 
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Trinasolar_(https://www.trinasolancom/us) 

Trina Solar Launches Operations at Thailand Manufacturing 
Facility and Signs a US$143 million Syndicated Financing 

Facilities Agreement 

2016.03.28 

CHANGZHOU, China, March 28, 2016 /PRNewswire/ -- Trina Solar Limited (NYSE: TSL) ("Trina Solar" or the "Company"), a 
global leader in photovoltaic ("PV") modules, solutions, and services, today announced the official launch of operations at its 
new manufacturing facility in Thailand. The Company also announced that it has signed a financing facilities agreement for an 
aggregate amount of approximately US$143 million with a consortium of banks led by The Siam Commercial Bank Public 
Company Limited (SCB), one of the top three domestic banks in Thailand. 

The manufacturing facility, located in Rayong, Thailand, has entered production using Trina Solar's "Honey" state of the art 
high-efficiency assembly line method. Annualized production capacity for modules at the facility is 500 MW, and could be 
further ramped up to over 600 MW depending on overseas market demand. Annualized production capacity for cells is 700 
MW. So far, the facility has achieved every milestone on schedule, from groundbreaking to production to serving the 
Company's overseas markets, which is expected to occur by the end of March. 

To finance the capital expenditure of the new production facility, Trina Solar has signed a syndicated loan agreement for a total 
of US$100 million with SCB and China Minsheng Banking Corporation Ltd. (CMBC), maturing in June 2020. In addition, 
according to the agreement, the Company has been granted a line of credit by SCB for THB 1.53 billion (approximately US$43 
million), which will be used for working capital. 

"We are pleased to announce the official launch of our new facility in Thailand as scheduled. The investment in Thailand fits 
our strategy of prudent capacity expansion in select overseas markets to deliver industry leading products to customers in the 
US and Europe in particular as we strive to increase the profitability of the company," said Mr. Jifan Gao, Chairman and CEO of 
Trina Solar. 

"The US$143 million in financing agreement in support of our Thai operations is a great vote of confidence from both SCB and 
CMBC in our brand and our overseas expansion strategy. We look forward to cooperating further with these two first tier banks 
in our other strategic initiatives," said Mr. Gao. 

"This and other major Trina Solar's projects in the pan-Asia region also align the Company with the Chinese government's key 
strategic initiative, 'One Belt, One Road,' connecting Asian economies for their mutual benefit. We are also pleased to help 
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further advance the development of clean eike-gy in more countries around the world," concluded Mr. Gao. 

Mr. Arthid Nanthawithaya, Chief Executive KA9541 $4n.theeilvairmtrirnettilerZentrAukee Committee of SCB, stated, "We are 
fully committed to supporting inbound investment from China and we are honored to work with the world's number one solar 
module manufacturer, Trina Solar, with its important investment in Thailand. This is our first solar financing project and we 
partnered with Trina Solar because of its solid growth history, vast growth potential, strong financial position, and highly 
professional team. We believe that the effort will not only help boost Thailand's economy and create job opportunities, but will 
also align well with the Thai government's policy and our bank's strategy of promoting clean energy. We look forward to more 
cooperation with Trina Solar in the future." 

Mr. Jinfeng Ren, the general manager of the Global Finance Department of CMBC, added, "The US$100 million syndicated 
loan that CMBC and SCB extended to Trina Solar marks a starting point for the cooperation between the two banks and the 
world's number one solar module manufacturer. The project not only shows our readiness to provide strong financial support 
for Chinese enterprises as they 'go out' and invest overseas, but it should also raise the confidence of overseas financial 
institutions in terms of the investment potential of Chinese companies." 

About The Siam Commercial Bank Public Company Limited (SCB) 

As the first Thai Bank, with unique heritage of having been established by Royal Charter in 1907, SCB has provided exemplary 
banking services to its customers for more than 100 years. SCB is the leading universal banking group in Thailand, meeting 
the various needs of its customer with a wide array of financial products and services and it has the largest footprint (by 
branch) and highest market capitalization of all Thai financial institutions. 

About China Minsheng Banking Corporation Ltd. 

Established on January 12, 1996 in Beijing, China Minsheng Banking Corporation Ltd. is a national joint-stock commercial 
bank with investments mainly from non-state-owned enterprises (NSOEs), and is a standard join-stock financial institution 
founded in strict compliance with the rules and regulations under the Company Law and the Commercial Banking Law. The 
Company differentiates itself from other state-owned banks and commercial banks as a combination of involvement of 
diversified economic sectors in the financial sector in China and application of normative modern enterprise system. As a pilot 
program of China's banking reform, the Company forges ahead with unremitting efforts to explore its businesses, expand its 
asset size, improve its profitability and maintain rapid and health growth. lt has made proactive contributions to the reform and 
innovation of the Chinese banking industry. 

About Trina Solar Limited 

Trina Solar Limited (NYSE:TSL) is a global leader in photovoltaic modules, solutions and services. Founded in 1997 as a PV 
system integrator, Trina Solar today drives smart energy together with installers, distributors, utilities and developers worldwide. 
The company's industry-leading position is based on innovation excellence, superior product quality, vertically integrated 
capabilities and environmental stewardship. For more information, please visit www.trinasolar.com  
.(http://www.trinasolar.corna 

Safe Harbor Statement 

This announcement contains forward-looking statements within the meaning of the safe harbor provisions of the Private 
Securities Litigation Reform Act of 1995. All statements other than statements of historical fact in this announcement are 
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forward-looking statements, including but fa ¡mited p, the Company's ability to raise additional capital to finance its activities; 
the effectiveness, profitability and marketatinitageeNuff timieffspeg etie rcurities of the Company; the n s: c us  
nnmpnny'Q hility rIpPrt.P rnmpnny,- the. rerfrr- "..!!!!,-' Pir w.pnnyie rurrAnt will Pr? thác. 
Company to fund its operations; general economic andr-business conditions; demand in various markets for solar products; the 
volatility of the Company's operating results and financial condition; the Company's ability to attract or retain qualified senior 
management personnel and research and development staff; and other risks detailed in the Company's filings with the 
Securities and Exchange Commission. These forward-looking statements involve known and unknown risks and uncertainties 
and are based on current expectations, assumptions, estimates and projections about the Company and the industry in which 
the Company operates. The Company undertakes no obligation to update forward-looking statements to reflect subsequent 
occurring events or circumstances, or changes in its expectations, except as may be required by law. Although the Company 
believes that the expectations expressed in these forward looking statements are reasonable, it cannot assure you that such 
expectations will turn out to be correct, and the Company cautions investors that actual results may differ materially from the 
anticipated results. 

For further information, please contact: 

Trina Solar Limited Christensen IR 

Teresa Tan, CFO (Changzhou) Linda Bergkamp 

Email: teresa.tan@trinasolar.com Phone: +1 480 614 3014 (US) 

Email: lbergkamp@ChristensenIR.com 

Yvonne Young 

Investor Relations Director 

Email: ir@trinasolar.com 

To view the original version on PR Newswire, visithttp://www.prnewswire.conn/news-releases/trina-solar-launches-
operations-at-thailand-manufacturing-facility-and-signs-a-us143-million-syndicated-financing-facilities-agreement-
300241820.html (http://www.prnewswire.conn/news-releases/trina-solar-launches-operations-at-thailand-manufacturing-
facility-and-signs-a-us143-million-syndicated-financing-facilities-agreement-300241820.html) 
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Trinasolar 

Annual production capacity 15GW! Trina Solar 
and Tongwei Co., Ltd. join forces to further 
upgrade the 210 integrated industrial chain 

2020.11.16 

On November 17, 2020, Trina Solar Co., Ltd. announced that its cooperation with Tongwei Co., Ltd. has reached a new level. The 

cooperation involves three investments and a long term procurement cooperation framework agreement. Gao Jifan, Chairman of Trina 

Solar, said that the two leading companies focused on 210 products and cooperated to make the 210 industrial ecosystem stronger and 

bigger. Joint ventures and cooperation among strong players, who complements each other, have bigger advantages than simple 

vertical integrations within themselves. 

In terms of investments, Trina Solar signed a "joint venture agreement" with Tongwei's Sichuan Yongxiang Co., Ltd. and Tongwei 

Solar Co., Ltd. respectively, to jointly establish a project company and jointly invest in a high-purity crystalline silicon project with an 

annual output of 40,000 tons, a ingot project of an annual output of 15GW, a wafer cutting project of an annual output of 15GW, and a 

high-efficiency crystalline silicon cell project with an annual output of 15GW. The total investment is about 2.3 billion US dollar. 

Trina Solar's shareholding ratio in each project company is 35%. 

Wu Qun, secretary of the board of directors of Trina Solar, said that these major project investments were part of Trina Solar's 

strategic development plan. Trina Solar and Tongwei both have outstanding advantages in their roles for the industrial chain. They 

have reached the consensus on 210 series modules, and these cooperations will further strengthen their strategic partnership. Through 

joint efforts of all industry partners, the 210 product industry chain has matured, which is now more conducive for deeper integration. 

Trina Solar plans for a production capacity of photovoltaic module to be no less than 50GW by the end of 2021, most of which are 210 

module production capacities. In the future, the company will continue to strengthen its scale advantages of advanced module 

production capacity based on large-size cells. 

In terms of procurements, Trina Solar intends to purchase Tongwei's Sichuan Yongxiang Polysilicon Co., Ltd., Sichuan Yongxiang 

New Energy Co., Ltd., Inner Mongolia Tongwei High Purity Crystal Silicon Co., Ltd., and Yunnan Tongwei High Purity Crystal 

Silicon Co., Ltd. between January 2021 and December 2023 for approximately 72,000 tons of polysilicon products in total. 

Ms. Chen Ye, Assistant Vice President of Procurement Supply Chain Management of Trina Solar, said that Trina Solar and Tongwei 

had a good relationship and Trina Solar was very pleased to deepen cooperation with its strategic partners. This long term procurement 

will facilitate timely and effective responses to changes in the market, ensuring strong and long-term stability of the company's supply 

chain. On the 2nd of this month, we signed a 20GW silicon wafer procurement contract with Wuxi Shangji Automation Co., Ltd. On 

the 15th, we signed an 85 million square meter photovoltaic glass procurement contract with Changzhou Almaden Co., Ltd. These 

long term procurements will provide strong support for the production capacity of Vertex Series 210 ultra-high-power modules. 
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Ern LinkedIn O Reddit 

6.491. Email 

Trina Solar and Tongwei have unveiled a multi-billion-dollar collaboration which will see the two 

companies invest in and co-develop multi-gigawatt solar supply facilities. 

Announcing a major joint venture agreement late yesterday, Trina and Tongwei said the two companies 

will establish projects to develop high-purity c-Si silicon rods and high-efficiency c-Si cells and wafers. 
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Trina signed the JV with two subsidiaries of Tongwei - YongXiang CO and Tongwei Solar - and the JV 

will collaborate on and jointly invest in facilities producing high-quality polysilicon, polysilicon rods, 

solar wafers and cells, with a total investment value of RMB15 billion (US$2.3 billion). 

Those projects are detailed in the chart below. 

Tongwei- Capacity Total Location 

Trina investment 

Alliance (RMB) 

Share 

structure 

Operational start 

Polysilicon 40,000 

tons 

4 billion Baotou 

t t -r 
Silicon 15GW 5 billion Leshan 

rods 

Wafers 

Cells 

15GW 1.5 billion 

1-

15GW 

Jintang 

County 

4.5 billion Jintang 

County 

Tongwei 

65%, 

Trina 35% 

Tongwei 

65%, 

Trina 35% 

Tongwei 

65%, 

Trina 35% 

Tongwei 

65%, 

Trina 35% 

By September 2022 

Phase I by September 2021, 

7.5GW; PhasellBy March 

2022, 7.5GW 

Phase I by September 2021, 

7.5GW; Phase II By March 

2022, 7.5GW 

By October 2021,15GW 

Tongwei will take a 65% share in the projects and has provided an initial registered capital of RMB3.9 

billion, while Trina solar will take a 35% share with a total registered capital of around RMB2.1 billion. 

Tongwei claimed that Trina Solar or its affiliates would enjoy prioritised supply of high purity c-Si, 

silicon rods and cells produced by all project companies. 

1 
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According to Trina Solar, the joint investment agreement would help reduce the company's 

procurement costs and guarantee long-term stability of the supply chain. In the meantime, it would 

facilitate sharing upstream profits to enhance the company's profitability. The agreement was aligned 

with the company's strategic plan for future development. 

In addition to polysilicon, the Tongwei-Trina cooperation was also underscored by the large-scale 

expansion of wafer capacity. Wafers have been the common weakness between the two, as could be 

seen from the supply chain layouts featuring quite limited or zero wafer capacities. lt was of great 

significance to bridge this gap. 

PV Product Capacity Reference (2020-2021) of Tongwei 
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Wafer capacities of both companies are now expected to surge thanks to this cooperation. The supply 

chain is to be interconnected to support silicon, wafer and cell integration to achieve optimised cost 

advantages, the companies said. 
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Wu Qun, secretary of the board of directors of Trina Solar, said that these major project investments 

were necessitated by Trina Solar's strategic development planning. 

Trina Solar and Tongwei had marked advantages in all segments throughout the industry chain. By 

reaching consensus on the 210 series, this cooperation would strengthen the strategic partnership 

between the two. 

The joint efforts had helped to foster a mature 210 series supply chain and led to deepened 

integration. The planned PV module capacity would top 50GW for Trina Solar, the majority of which 

would go to 210 modules, and Trina Solar would continue to consolidate its advantage in massive 

production of advanced modules made from big cells. 

Trina Solar also confirmed it had signed a framework agreement with Tongwei which will see the 

former procure 72,000 metric tons (MT) of polysilicon from four Tongwei subsidiaries between 2021 

and 2023. 

Trina said it was eyeing guaranteed silicon supply in signing the contract, having witnessed pricing 

volatility and supply constraints in the polysilicon market earlier this year. 

Prices under the contract will be negotiated on a monthly basis, with the final contract value set to be 

dependent on those monthly market prices. 

The announcement coincided with two major supply deals also signed by Trina Solar (https://www.pv-

tech.org/news/trina-solar-signs-major-wafer-and-glass-supply-deals-as-vertex-production-ramps), 

securing its supply of both wafers and solar glass. 

# 210mm wafer (https://www.pv-tech.org/tag/21 Ornm-wafer/), cells (https://www.pv-tech.org/tag/cells/), 

fabs and facilities (https://www.pv-tech.org/tag/fabs-and-facilities/), manufacturing (https://www.pv-tech.org/tacilmanufacturing/), 

polysilicon (https://www.pv-tech.org/tag/polysilicon/), tongwei (https://www.pv-tech.org/tag/tongwein 

trina solar (https://www.pv-tech.org/tag/trina-solar/), trina-tongwei alliance (https://www.pv-tech.org/tag/trinatongwei-alliance/), 

upstream (https://www.pv-tech.org/tag/upstreama wafers (https://www.pv-tech.org/tag/wafers/)  
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[Unofficial Translation] 

 
 

Form Sor.BorChor. 3 
- Official Seal - 

Financial Statements Submission Form 
For official use 

Receipt No. 630510036117 
Date of receipt 13 May 2020 Official DBD e-Filing system 

 
Juristic Person Registration Number 0105558002009 

 
1. Documents  [x] Financial statements for the year ended 31 December 2019 Other year (specify) ………………………………………. 

In case of the financial statement of a limited company, approved by the Shareholders’ Meeting No.  1/2563 on  30 April 2020 
[  ] List of shareholders as at the date of the annual general meeting on …………………………………………….…….…… 
[x] Report on Financial Statement Relating to International Investment (Form Sor.Bor.Chor. 3/1) [  ] Submitted to the Bank of 

Thailand 
 

2. Name of 
business 

[  ] Juristic Ordinary Partnership ………………………………… [  ] Limited partnership ………………………………... 
[x] Limited Company Talesun Technologies (Thailand) Co., Ltd. [  ] Public Limited Company …………………………... 
[  ] Foreign Juristic Person ………………………………………. Tax identification number ………………..……………… 
[  ] Joint Venture ……………………………………………........ Tax identification number ………………………..……… 

 
3. Location Head office located at No.      7/473 Moo 6  

Tumbol/Kwaeng  Mabyangporn  UmphurKhet  Pluakdang   Province Rayong  
Tel. 033-010688  Fax   e-mail  thippawan.s@talesun.com  

 
4. Account 

preparer 
(Mr./Mrs./Miss)  Miss Thippawan Saoman e-mail  tip7671@gmail.com  
Account preparer code  1210500065337 Tel.   094-5459381  

 
5. Certified 

public 
accountant 

(Mr./Mrs./Miss)  Miss Pattamawan Wattanakul Date of certification of financial statements   17 April 2020  
CPA registration number 9832 e-mail         Tel.     
Opinion in the auditor’s report  [x] unconditional [  ] conditional  [  ] no opinion  [  ] incorrect  

 
6. Value of 

property 
Value of property (excluding plant and equipment), in an amount of                                         170,061,000.00  Baht  
 

 
7. Specify 

type of 
business 
and code 
of 
business 

Type of business Percentage of gross revenue Code of business 
1. Generating and transmitting electricity  100% 35101 
2.       %  

 
8. Representation I hereby represent that the statements specified in the 

Financial Statements Submission Form and the attached 
Financial Statements have been prepared correctly and 
completely in accordance with the facts and accounting 
standards.  

This document is printed from the information submitted by 
the juristic person via electronics system.  
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[KPMG Letter Head and Address] 

Audit Report of the Certified Public Accountant 

To the Shareholders of Talesun Technologies (Thailand) Co., Ltd. 

Opinion 

I have audited the financial statements of Talesun Technologies (Thailand) Co., Ltd. which comprise 
the statements of financial position as at 31 December 2019, statement of income and statement of 
changes in shareholders’ equity for the year then ended, as well as the notes which comprise the 
summary of material accounting policies and other matters. 

In my opinion, the financial statements referred to above present fairly, in all material respects, the 
financial positions as at 31 December 2019 and the results of operations for the years then ended in 
accordance with the Thai Financial Reporting Standard for Non-Publicly Accountable Entities (TFRS 
for NPAEs). 

Basis for Opinion 

I conducted my audits in accordance with Thai Standards on Auditing (TSAs).  My responsibilities 
under those standards are further described in the auditor’s responsibilities for the audit of the financial 
statements section on my report.  I am independent of the Company in accordance with the Federation 
of Accounting Professions under the Royal Patronage of his Majesty the King’s Code of Ethics for 
Professional Accountants together with the ethical requirements that are relevant to my audit of the 
financial statements, and I have fulfilled my other ethical responsibilities in accordance with these 
requirements.  I believe that the audit evidence I have obtained is sufficient and appropriate to provide 
a basis for my opinion. 
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Responsibilities of management for the financial statements 

Management is responsible for the preparation and fair presentation of the financial statements in 
accordance with the TFRS for NPAEs and for such internal control as management determines is 
necessary to enable the preparation of financial statements that are free from material misstatement, 
whether due to fraud or error.  

In preparing the financial statements, management is responsible for assessing the Company’s ability 
to continue as a going concern, disclosing, as applicable, matters related to going concern and using the 
going concern basis of accounting unless management either intends to liquidate the Company or to 
cease operations, or has no realistic alternative but to do so.  

Auditor’s responsibilities for the audit of the financial statements 

My objectives are to obtain reasonable assurance about whether the financial statements as a whole are 
free from material misstatement, whether due to fraud or error, and to issue and auditor’s report that 
includes my opinion.  Reasonable assurance is a high level of assurance, but is not a guarantee that an 
audit conducted in accordance with TSAs will always detect a material misstatement when it exists.  
Misstatements can arise from fraud or error and are considered material if, individually or in the 
aggregate, they could reasonably be expected to influence the economic decisions of users taken on the 
basis of these financial statements.  

As part of an audit in accordance with TSAs, I exercise professional judgement and maintain 
professional skepticism throughout the audit.  I also: 

 Identify and assess the risks of material misstatement of the financial statements, whether due 
to fraud or error, design and perform audit procedures responsive to those risks, and obtain 
audit evidence that is sufficient and appropriate to provide a basis for my opinion.  The risk of 
not detecting a material misstatement resulting from fraud is higher than for one resulting from 
error, as fraud may invoice collusion, forgery, intentional omissions, misrepresentations, or the 
override of internal control. 

 Obtain an understanding of internal control relevant to the audit in order to design audit 
procedures that are appropriate in the circumstances, but not for the purpose of expressing an 
opinion on the effectiveness of the Company’s internal control. 
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 Evaluate the appropriateness of accounting policies used and the reasonableness of accounting 
estimates and related disclosures made by management. 

 Conclude on the appropriateness of management’s use of the going concern basis of accounting 
and, based on the audit evidence obtained, whether a material uncertainty exists related to 
events or conditions that may cast significant doubt on the Company’s ability to continue as a 
going concern.  If I conclude that a material uncertainty exists, I am required to draw attention 
in my auditor’s report to the related disclosures in the financial statements or, if such disclosures 
are inadequate, to modify my opinion.  My conclusions are based on the audit evidence obtained 
up to the date of my auditor’s report.  However, future events or conditions may cause the 
Company to cease to continue as a going concern. 

 Evaluate the overall presentation, structure and content of the financial statements, including 
the disclosures, and whether the financial statements represent the underlying transactions and 
events in a manner that achieves fair presentation. 

I communicate with management regarding, among other matters, the planned scope and timing of the 
audit and significant audit findings, including any significant deficiencies in internal control that I 
identify during my audit.  

 

- Signature – 

(Pattamawan Wattanakul) 
Certified Public Accountant 
Registration No. 9832 

 

KPMG Phoomchai Audit Ltd. 
Bangkok 
17 April 2020 
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        Unit: Actuals, Baht  

     Notes  2019  2018 

Statement of financial position       

 Assets       

  Current assets       

   Cash and cash equivalents    74,639,136   136,883,903  

   Trade and others accounts receivable     879,742,132   1,157,129,730  

   Inventories  4  521,306,641   317,693,077  

   Other current assets    87,502,374   70,846,491  

   Total current assets    1,563,190,283   1,682,553,201  

  Non-current assets       

   Investments in subsidiaries    12,486,000   12,750,000  

   Property, plant and equipment   5  3,209,055,194   2,685,958,901  

   Intangible assets    3,845,015   2,266,570  

   Other non-current assets    12,294,729   150,305,319  

   Total non-current assets    3,237,680,938   2,851,280,790  

  Total assets    4,800,871,221   4,533,833,991  

 Liabilities and shareholders’ equity       

  Current liabilities       

   
Bank overdraft and Short-term loan from  
financial institutions  

6 
 1,198,678,315   1,115,102,255  

   Trade and others accounts payable     1,222,977,007   679,300,276  

   Long-term liabilities due within one year  7  239,807,780   239,807,780  

   Accrued income tax     -  4,749,655  

   Total current liabilities    2,661,463,102   2,038,959,966  

  Non-current liabilities       

   Provision for employees’ benefits  8  9,161,942.00  5,179,710  

   Other non-current liabilities  7  163,216,011   403,023,791  

   Total non-current liabilities    172,377,953   408,203,501  

  Total liabilities    2,833,841,055   2,447,163,467  
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        Unit: Actuals, Baht  

     Notes  2019  2018 

  Shareholders’ Equity       

   Share capital       

       Registered capital       

           Ordinary shares    1,350,465,800   1,350,465,800  

               Amount of shares    13,504,658   13,504,658  

               Par value    100   100  

       Paid capital       

           Ordinary shares    1,350,465,750   1,350,465,750  

   Retained earnings (loss)       

       Unappropriated    616,564,416   736,204,774  

Total shareholders’ equity    1,967,030,166   2,086,670,524  

Total liabilities and shareholders’ equity    4,800,871,221   4,533,833,991  
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  Unit: Actuals, Baht 

 Notes 2019  2018 

Statement of income   

 Revenue      

  Revenue from sale and service  3,585,148,398   5,716,685,600  

  Other revenue  61,757,641   113,968,595  

  Total revenue  3,646,906,039   5,830,654,195  

 Expenses     

  Cost of sale and service  3,467,102,669   5,092,331,167  

  Selling expense  132,536,128   141,501,502  

  Administrative expense  85,353,607   78,889,350  

  Total expenses  3,684,992,404   5,312,722,019  

 Profit (loss) before finance costs and income tax expense  (38,086,365)  517,932,176  

 Finance cost  (80,276,634)  (78,595,581) 

 Profit (loss) before income tax expense  (118,362,999)  439,336,595  

 Income tax expense  (1,277,359)  (4,749,655) 

 Net profit (loss)   (119,640,358)  434,586,940  
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Unit: Actuals, Baht 

        

  Notes Paid capital  Retained earnings (loss)  Total shareholders’ equity 

   2019  2019  2019 

Statement of changes in shareholders’ equity        

   Balance at the beginning of the year   1,350,465,750   736,204,774   2,086,670,524  

   Adjusted balance   1,350,465,750   736,204,774   2,086,670,524  

   Changes in shareholders’ equity        

     Net profit (loss)       (119,640,358)  (119,640,358) 

     Total changes in shareholders’ equity        (119,640,358)     (119,640,358) 

   Balance at the end of the year   1,350,465,750   616,564,416   1,967,030,166  
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Unit: Actuals, Baht 

        

  Notes Paid capital  Retained earnings (loss)  Total shareholders’ equity 

   2018  2018  2018 

Statement of changes in shareholders’ equity        

   Balance at the beginning of the year   1,350,465,750   301,617,834   1,652,083,584  

   Adjusted balance   1,350,465,750   301,617,834   1,652,083,584  

   Changes in shareholders’ equity        

     Net profit (loss)       434,586,940   434,586,940  

     Total changes in shareholders’ equity             434,586,940           434,586,940  

   Balance at the end of the year   1,350,465,750   736,204,774   2,086,670,524  
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These notes form an integral part of the financial statements. 

The financial statements were authorised for issue by the directors on 17 April 2020. 

1 General information 

Talesun Technologies (Thailand) Co., Ltd., the “Company”, is a juristic person incorporated in 
Thailand having its registered address located at No. 7/473, Moo 6, Tumbol Mabyangporn, 
Umphur Pluakdang, Rayong, operating the main business of manufacturing, distributing, 
exporting solar panels and solar cells. 

2 Basis of preparation of the financial statements 

These financial statements have been prepared in accordance with the Thai Financial Reporting 
Standard for Non-Publicly Accountable Entities (TFRS for NPAEs) as well as the accounting 
practices issued by the Federation of Accounting Professions.  

The financial statements have been prepared and presented in Thai Baht currency and [the figures] 
have been rounded in the notes to the financial statements in order to show in Thousand Baht, 
except otherwise specified.  These financial statements have been prepared under the historical 
cost convention, except where otherwise disclosed in the accounting policies.  

The preparation of financial statements in conformity with TFRS for NPAEs requires 
management to make judgements, estimates and assumptions that affect the application of 
policies of the Company.  Actual results may differ from estimates.  The estimates and 
assumptions applied for the preparation of the financial statements are continuously reviewed.  
Adjustment of estimates is recorded on the basis of prospective type.  

3 Significant accounting policies  

The accounting policies set out below have been applied consistently to all periods presented in 
these financial statements. 

(a) Foreign currencies transaction 

Transactions in foreign currencies are translated to Thai Baht at the foreign exchange rates 
prevailing at the dates of the transactions.  

Monetary assets and liabilities denominated in foreign currencies at the reporting date translated 
to Thai Baht at the foreign exchange rates prevailing at the date.  Foreign exchange differences 
arising on translation are recognized in the statement of income. 
  

Page 254 of 571



[Unofficial Translation] 

Talesun Technologies (Thailand) Co., Ltd. 
Notes to the financial statements 
For the year ended 31 December 2019 

 

 

10 

Non-monetary assets and liabilities measured at cost in foreign currencies are translated to Thai 
Baht using the foreign exchange rates prevailing at the dates of the transactions.  

(b) Cash and cash equivalents 

Cash and cash equivalents comprise cash on hand and deposit held at call with banks. 

(c) Trade and other accounts receivables  

Trade and other accounts receivable are stated at their invoice value less allowance for doubtful 
accounts.  

The allowance for doubtful accounts is assessed primarily on analysis of payment histories.  Bad 
debts are written off when incurred.  Bad debts recovered are recognized in other income in the 
statement of income.  

(d) Inventories 

Inventories are stated at the lower of cost and net realizable value.  

Cost is calculated using the weighted average cost formula, which comprises all costs of purchase, 
costs of conversion and other costs incurred in bringing the inventories to their present location 
and condition.  The cost of finished goods and work in progress includes related production 
overheads based on normal operating capacity. 

Net realizable value is the estimated selling price in the ordinary course of business less the 
estimated costs necessary to make the sale.  

Allowance is made for deteriorated, defective, outdated and obsolete inventories.  

(e) Investment 

Investment in a related company 

Investment in a related company is stated at cost, net of allowance for diminution in value.  
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(f) Property, plant and equipment 

Owned assets 

Property, plant and equipment are stated at cost accumulated depreciation and losses on decline 
in value.  

Cost includes expenditure that is directly attributable to the acquisition of the asset and any other 
costs directly attributable to bringing the assets to a working condition for their intended use.  
Purchased software that is integral to the functionality of the related equipment is capitalized as 
part of that equipment.  

When parts of an item of property, plant and equipment have different useful lives, each major 
component is accounted for as a separate item. 

Gains and losses on disposal of property, plant and equipment are determined by comparing the 
net proceeds from disposal with the carrying amount of property, plant and equipment and are 
recognized in the statement of income.   

Leased assets 

Leases in terms of which the Company substantially assumes all the risks and rewards of 
ownership are classified as finance leases and recognized as property, plant and equipment at the 
lower of its fair value and the present value of the minimum lease payments, including the initial 
direct cost of agreement less accumulated depreciation and losses on decline in value.  Lease 
payments are apportioned between the finance charges and reduction of the lease liability so as 
to achieve a constant rate of interest on the remaining balance of the liability.  Finance charges 
are charged directly to the statement of income. 

Subsequent costs 

The cost of replacing a part of an item of property, plant and equipment, is recognized in the 
carrying amount of the item if it is probable that the future economic benefits embodied within 
the part will flow to the Company, and its cost can be measured reliably.  The carrying amount 
of the replaced part is derecognized.  The costs of the day-to-day servicing of property, plant and 
equipment are recognized in the statement of income as incurred.  
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Depreciation 

Depreciation is calculated based on the depreciable amount of asset, except for property and 
assets pending construction and installation, which is the cost of an asset, or other amount 
substituted for cost, less its residual value.  Depreciation is recognized in the statement of income 
on a straight-line basis over the estimated useful lives of each component of an item.  The 
estimated useful lives are as follows: 

Plant and office building  10 – 20 years 

Machinery and plant equipment 5 – 10 years 

Furniture and office equipment 5 years 

Vehicles 5  years 

(g) Intangible assets 

Intangible assets that are acquired by the Company are stated at cost less accumulated 
amortization and losses on decline in value.   

Amortization is calculated by deducting the cost of assets with the residual value.  Amortization 
is recognized in the statement of income on a straight-line basis according to the period estimated 
for economic benefits as follows: 

Software licenses  5 years 

(h) Losses on decline in value 

The carrying amount of the Company’s assets are reviewed at each reporting date to determine 
whether there is any indication of a permanent decline in value.  If any such indication exists, the 
assets’ recoverable amounts are estimated.  A loss on decline in value is recognized when the 
carrying amount of the assets is higher than the recoverable amount.  A loss on decline in value 
is recognized in the statement of income. 

(i) Interest-bearing liabilities 

Interest-bearing liabilities are recognized initially at fair value less attributable transaction 
charges.  Subsequent to initial recognition, interest-bearing liabilities are stated at amortized cost 
with any difference between cost and redemption value being recognized in the statement of 
income over the period of the borrowings on an effective interest basis.  
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(j) Trade and other accounts payable 

Trade and other accounts payable are stated at cost.  

(k) Provision 

Provisions are recognized when the Company has a present legal or constructive obligation as a 
result of past events, it is possible that an outflow of resources embodying economic benefits will 
be required to settle the obligation, and a reliable estimate can be made of the amount of the 
obligation.  Provisions are estimated on the basis of the best estimate.  

Provision for employees’ retirement 

Provision for employees’ retirement is recognized on the basis of the best estimates as at the 
report date.  The Company writes off the provision upon payment. 

(l) Revenue 

Revenue excludes value added taxes and is arrived at after deduction of trade discounts. 

Sale of goods 

Revenue from the sale of goods is recognized when the significant risks and rewards of ownership 
have been transferred to the buyer.  No revenue is recognized if there is continuing management 
involvement with the goods or there are significant uncertainties regarding recovery of economic 
benefits from the sale of such goods, consideration due, associated cots or the probable return of 
goods.  

Interest and other income  

Interest and other income are charged on an accrual basis.  
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(m) Operating leases 

Payments made under operating leases are recognized on a straight line basis over the term of the 
lease.  Contingent rentals are recognized in the accounting period in which they are incurred. 

(n) Finance costs 

Interest expenses and similar costs are charged on an accrual basis.  The interest component of 
finance lease payments is recognized using the effective interest rate method.  

(o) Income tax 

Income tax is calculated from the profit or loss for the year using tax rates at the report date. 

4 Inventories 
 

  2019  2018 
  (in thousand Baht) 
     

     
Finished goods  118,048   102,112  
Work in progress  96,559   51,931  
Raw materials  222,635   133,904  
Goods in transit  88,061   33,742  
Total  525,303   321,689  
Less  allowance for diminution 

in value of inventories  (3,996)  (3,996) 
Net  521,307   317,693  

     
Cost of inventories included in 
cost of sale account     
- Cost of sale  3,467,103   5,089,210  
- Adjustment to net expected 

recoverable    -   3,121  
Total  3,467,103   5,092,331  
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5 Property, plant and equipment 
 

 

Property  

Plant and 
office 

building  

Machinery 
and plant 

equipment  

Decoration, 
Installation 
and office 
equipment  Vehicles  

Construction 
in progress  Total 

 (In thousand Baht) 
              
Cost              
At 1 January 2018 170,016   996,329   1,914,365   12,824   14,508   4,227   3,112,314  
Additions  -   3,364   9,624   606   735   31,044   45,373  
Transfers  -    -   4,208    -    -   (4,208)   -  
At 31 December 2018 and 

1 January 2019 170,016   999,693   1,928,197   13,430   15,243   31,063   3,157,687  
Additions  -   11,879   291,928   759    -   419,880   724,446  
Transfers  -    -   95,371    -    -   (95,371)   -  
Disposals  -    -   (664)   -   (166)   -   (830) 
At 31 December 2019 170,016   1,011,572   2,314,832   14,189   15,077   355,572   3,881,303  
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Property  

Plant and 
office 

building  

Machinery 
and plant 

equipment  

Decoration, 
Installation 
and office 
equipment  Vehicles  

Construction 
in progress  Total 

(In thousand Baht) 
Depreciation              
At 1 January 2018  -   83,160   186,195   12,824   5,732    -   278,258  
Depreciation charge for the year  -   49,930   137,959   606   2,959     193,470  
At 31 December 2018 and  

1 January 2019                 -     133,090   324,154   13,430   8,691    -   471,728  
Depreciation charge for the year  -   47,562   147,677   606   3,035    -   201,003  
Disposals  -    -   (375)   -   (108)   -   (483) 
At 31 December 2019  -  180,652   471,456   14,036   11,618      672,248  

Net book value              
At 31 December 2018 170,061   866,603   450,337   7,637   6,552   31,063   1,532,253  
Assets owned by the Company  -    -   1,153,706    -    -    -   1,153,706  
Assets under finance leases 170,061   866,603   1,604,043   7,637   6,552   31,063   2,685,959  

As at 31 December 2019 
             

170,061   830,915   910,209   5,672   
                

3,459   355,572   2,275,888  
Assets owned by the Company  -    -   933,167    -    -    -   933,167  
Assets under finance leases 170,061   830,915   1,843,376   5,672   3,459   355,572   3,209,055  
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Guarantee 

As at 31 December 2019, property, plant and office building of the Company at the carrying 
amount of THB 1,000.98 million (2018: THB 1,036.66 million) are registered for mortgage as a 
collateral for the loan with the financial institution stated in Note 6. 

6 Borrowings 

As at 31 December 2019, the Company has trust receipts of USD 22.31 million, equivalent to 
THB 675.74 million (2018: USD 18.65 million, equivalent to THB 608.35 million) which are due 
within March 2019 (2018: March 2018).  

As at 31 December 2018, the Company has several promissory notes with one financial institution 
in the amount of THB 50 million.  The Company repaid such borrowings in the entire amount in 
November 2019. 

As at 31 December 2019, the Company entered into several short-term loan agreements with one 
financial institution for the total credit line of USD 30 million or Thai Baht equivalent.  The 
Company made a drawdown of USD 12.79 million, equivalent to THB 387.29 million and THB 
135.65 million, respectively (2018: USD 8.12, equivalent to THB 264.80 million and THB 191.95 
million, respectively).  Such loans bear an interest at the rate of LIBOR (6 month USD LIBOR) 
plus 2.40% per annum and MLR minus 2.60% per annum, respectively, and are due within June 
2019 (2018: June 2018).  Such loans had a collateral of property, plant and office building of the 
Company with a carrying amount of THB 1,000.98 million (2018: THB 1036.66 million).  The 
Company is required to comply with the terms and conditions under the loan agreements.  
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7 Liabilities under the finance leases 

The Company leases machinery and plant equipment under several finance leases with a period 
of 5 years. 

  
2019  2018 

Liabilities under 
finance leases 

Minimum 
payment  Interest  

Present 
value of 

minimum 
payment  

Minimum 
payment  Interest  

Present 
value of 

minimum 
payment 

 (In thousand Baht) 
Maturity date            
            

Within 1 year 
             

253,559   
               

13,751   239,808   
             

266,951   
               

27,143   239,808  
1 – 5 years   166,372      3,156   163,216     422,083   19,059     403,024  
Total 419,931   16,907   403,024   689,034   46,202   642,832  

 

8 Provision for employees’ retirement 
 

 2019  2018 
 (In thousand Baht) 

    
At 1 January  5,180   4,227  
Additions 4,531   953  
Adjustment (549)   -  
At 31 December 9,162   5,180  

    

Increase of provision for employees’ retirement in 2019 is mostly a result of the adjustments made 
to be in line with the amended Labour Protection Act on 5 April 2019 requiring the employer to 
pay additional severance to a terminated employee who has worked for 20 consecutive years or 
more, in which case, such employee is entitled to the severance pay of not less than 400 days of 
the last wage. 
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9 Privileges under the investment promotion 

The Company receives an investment promotion certificate from the Office of the Board of 
Investment for the manufacturing of solar panels and solar cells; therefore, it receives several 
privileges, including exemption and/or reduction of corporate income tax for the net profit from 
the promoted business in accordance with the period, conditions and terms specified in the 
investment promotion certificate. 

  

2019  2018 

 
Promoted 
activities  

Non-
promoted 
activities  Total  

Promoted 
activities  

Non-
promoted 
activities  Total 

 (In thousand Baht)   
For the year ended 

31 December             

Export sales 
          

3,359,172   
             

177,318   3,536,490   
          

5,135,626   
             

561,084   5,696,710  

Domestic sales 
               

43,672   
                

4,986   48,658   
               

16,678   3,298   
               

19,976  

Total 3,402,844   182,304   3,585,148   5,152,304   564,382   5,716,686  

10 Commitments 

 
 2019  2018 

 (In thousand Baht) 
Commitments for capital expenditure    
Machinery and equipment 21,416   25,158  

    
Commitments under irrevocable operating leases    
Within 1 year 5,236   5,236  
1 – 5 years 2,970                   8,206  
Total 8,206   13,442  

    
    
Other commitments    
Letter of guarantee for electricity 16,690   13,446  

 
  

Page 264 of 571



[Unofficial Translation] 

Talesun Technologies (Thailand) Co., Ltd. 
Notes to the financial statements 
For the year ended 31 December 2019 

 

 

20 

The Company entered into a lease agreement with several domestic companies in order to rent 
sale offices and dwellings for expatriates for the period of 3 years which will end in 2021. 

11 Reclassification 

Some items in the financial statements for the year 2018 were reclassified to comply with the 
financial statements for the year 2019 as follows: 

 
   2018   

 
Before 

reclassification  Reclassification  
After 

reclassification 

 
 

(in thousand Baht) 
Statements of financial position  

Other accounts receivable 
            

231,642   
           

(219,203)  12,439 
Advance payment for goods -             206,908   206,908 
VAT receivable -  57,245   57,245 
Other current assets 70,846   (57,245)  13,601 
Other non-current assets 150,305   12,295   162,600 
Other accounts payable 201,935   (125,900)  76,035 
Asset purchase payable -  125,900   125,900 

   -    

The reclassifications were made because the management deemed it to be more suitable for the 
business of the Company.  
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กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒ
นาธุรกิจการค้า

กระทรวงพาณ
ิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒ

นาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒ
นาธุรกิจการค้า

กระทรวงพาณ
ิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒ

นาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065119   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.36 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์
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TALESUN GROUP 

Zhongli Talesun: Overview 

ZHONGLI GROUP 

MILESTONES 
t 

Foundation 
Of Zhongli 
Cable Factory 

Invented 
fire 
resistant 
cable, Got 
14 patents 

Foundation 

Zhongli of Zhongli 

 1 

of fire 

cable 

standard 
industry 

resistant company 

was Optical 
F 8t, 

to draft Cable 
entrusted Fiber  

TALESUN 

Foundation 
of Talesun 
Solar 
Thailand 
factory 

Successfully 
listed on 
Shenzhen 
stock 
exchange 
(002309) 

Foundation 
of Talesun 
Solar with 
850M USD 

Foundation 
of Zhongli 
Electronics, 
penetrate 
into 
military 
electronics 
industry 

27.05.2019 www.talesunenergy.com 
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CELLS & MODULES PRODUCTION 

Equipment & Supply Chain TALESUN 

Equipment : Talesun equipment comes from leading PV equipment manufactures: Reis and Centrotherm from 
Germany, NPC from Japan and Baccini from Italy. 

Supply Chain: Totally vertically integrated through partnerships with key market players. 

SILICON INGOTS & WAFERS 

eiGCL elGCL 

III 
CELLS 

TALESUN 

MODULES EPC 

TALESUN TALESUN 

27.05.2019 www.talesunenergy.com 
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7/9/2021 Golden Concord Holdings Limited-Products 

4-% te a 
GCL Home About GCL News Center Our Business Belt & Road PV Poverty Alleviation CSR Career 

PF liPm717  

Our Business Products 

Business Overview Power 

Photovoltaics 

GCL-Poly 

Company Profile 

Products & Services 

Products 

Services 

Research & 

Development 

System Integration 

New Energy 

Oil & Gas Semiconductor 

Global Map Glossary 

GCL News 
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GCL Group 

GCL is creating an integrated development model for its silicon wafer business. By innovating on in-house R&D of capital equipment, 

and horizontally integrating into large-scale production of production of auxiliary materials for silicon wafers, GCL is dedicated to 

providing our customers high-quality and efficient wafer products. 

Silicon Silicon Wafers  

Materials 

Polysilicon materials 

Provide high-quality solar grade and semiconductor grade/electronic grade polysilicon raw materials, with 

N-type resistivity of polysilicon reaching 200 - 500 Q•cm, and purity reaching 9-nines to 11-nines. 

Download 

Golden Concord Holdings Limited (GCL Group), registered in Hong Kong, 

is a diversified energy conglomerate that specializes in new and clean 

energy covering various industrial fields of electric power, PV 

manufacturing, natural gas, industrial park, integrated circuit materials, 

mobile energy and new electric ecology. 

GCL-Pcly Energy Holdings Ui 

Website 

NO.88 Yangshan Ftr 

Development Zone, 

Jiangsu, China 

0512-6983 2615 

+86 516 8789 1888 

About GCL News Center Our Business CSR Career 

Group News Business Social Responsibility Careers 

Overview Multimedia Overview GCL Sun Charity Talent 

Vision & Power Foundation Development 

Mission Photovoltaics Staff Corner 

Corporate Oil 8i Gas 

Golden Concord Holdings Limited GO Culture Global Map 

Milestones Glossary 

Awards 

Capital 

Platform 

CopyrightC)Golden Concord Holdings Limited. All rights reserved. Powered by Webfoss. 

tie3ZFfiei ethleZ blkeigit elViz>.g 
ffieg: ecpe-16040590e-1 

Partners l Sitemap I T 

en.gcl-power.com/site/product 1/1 
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7/10/2021 China's Solar Wafer Giant Longi Bags Big Three-Year Supplier Deal 

SHANGHAI : Y ABOUT US I CONTACT 

GLOSAL 

"witimo,  
CHINA, INSIDE OUT 

(search 

HOMEECONOMY N, FINANCE N, BUSINESS v TECH N/ STARTUP N, PEOPLE •, OPINION N, VIDEO •, 

China's Solar Wafer Giant 
Longi Bags Big Three-Year 
Supplier Deal 

TANG SHIHUA 

DATE: SEP 10 2019 / SOURCE: YICAI 

4̀V417,Z .- • .• 

ler`0,2r.1  itrii"" :".1.Z• 4. •;•-$Z1 ' 

rK. ija Iej14:.`"e 'eWt•-•,ZZ 2reZ. 

I 

16tei 111 

Hl.b1013 

efee....eereere 

SESESS"m-we'. 

Leze-MEMEE 

mez— tem— iiieg= ==.1A--

CleIM=311ZZIMItEZIK 

- 

LONGli 7ff 

WZGZiwZrt 

China's Solar Wafer Giant Longi Bags Big Three-Year Supplier 
Deal 

RELATED 

China Helps 

Saudi Arabia 

Explore 

Uranium Ore 

Amid 

Alternative 

Energy Push 

XU WEI/ 
DEC 19 2017 

Alibaba, Spain's 

El Corte Ingles 

Department 

Store Ally on 

Digital Retail 

ZHANG YUSHUO/ 
DEC 03 2018 

Paris Looms as 

Europe's 

Largest 

Financial 

(Yicai Global) Sept. lo -- China's Longi Green Energy Market, French 

https://www.yicaiglobal.com/news/china-solar-wafer-giant-longji-bags-big-three-year-suPPlier-deal 1/3 

Page 294 of 571



7/10/2021 China's Solar Wafer Giant Longi Bags Big Three-Year Supplier Deal 

Technology, the world's largest maker of 

monocrystalline silicon wafers, has secured a large 

three-year contract to sell parts of solar panels to units 

of electrical products maker Chint Electric. 

Longi and Shanghai-based Chint penned an agreement 

under which the former will provide three units of the 

latter with 660 million monocrystalline silicon wafers, 

the Xi'an-based seller said in a statement. The delivery 

period is from January 2020 to December 2022. 

The deal will increase Longi's market share and 

guarantee stable sales, it added. The pair will decide on 

the pricing on a monthly basis but based on the current 

sales price, the deal could bring Longi CNY1.8 billion 

(USD255.7 million) in pre-tax income. 

According to Longi's plan from the beginning of last 

year, its monocrystalline silicon wafer production 

capacity will rise by one-quarter over a year to reach 45 

gigawatts by the end of next year. 

Editor: Emmi Laine 

Follow Yicai Global on 

Keywords: Longi Green Energy Technology,Chint Ele 
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4 INDUSTRY 

4.1 Production of feedstocks, ingots and wafers (crystalline silicon industry) 

Thailand has no production of feedstocks, ingots and wafers for crystalline silicon industry. 

4.2 Production of photovoltaic cells and modules (including TF and CPV) 

There are total 15 companies that produce PV modules in Thailand in 2018. Half of them are 

capable of produce both cells and modules with 3,850 MW of production capacity and only 

fabricating the modules was 475 MW of production capacity. 

The name of manufacturers, the total PV cell and module production, and their production 

capacity information is summarised in Table 14 below. 

Table 14: PV cell and module production and production capacity information for 2018. 

Cell/Module 

manufacturer 
Technology 

Total Production [MW] 
Maximum production capacity 

[MW/yr] 

Cell Module Cell Module 

Wafer-based PV manufactures 

1. Canadian Solar 

(Thailand) 
sc-Si, mc-Si n/a n/a 1,000 800 

2. Ekarat Solar sc-Si, mc-Si - 4 - 50 

3. Fullsolar sc-Si, mc-Si - 8 - 50 

4. G.K. assembly sc-Si, mc-Si - 80 - 84 

5. Gintech 

(Thailand) 
sc-Si, mc-Si n/a 650 n/a 1,000 

6. Irradiance Solar mc-Si - 6 - 6 

7. Jetion Solar 

(Thailand) 
mc-Si 140 250 140 250 

8. Pornjaroen 

Tempered Safety 

Glass 

mc-Si - 30 - 30 

9. Schutten Solar 

(Thailand) 
sc-Si, mc-Si - 12 - 30 

10. Solar Power 

Technology 
sc-Si, mc-Si - 3 - 25 

11. Solar PPM sc-Si, mc-Si - n/a - 200 

12. Solartron sc-Si, mc-Si n/a 180 180 200 

13. TaleSun 

Technology 

(Thailand) 

sc-Si, mc-Si 850 800 850 800 

14. Trina Solar 

(Thailand) 
sc-Si, mc-Si n/a n/a 700 500 

15. Yingli Solar 

(Thailand) 
sc-Si, mc-Si n/a n/a n/a 300 

Totals n/a n/a nia 4,325 

16 of 25 
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8/10/2021 Material, Cell and Wafer l SGS Thailand 

SGS1 
CONSUMER GOODS AND RETAIL 

MATERIAL, CELL AND WAFER 

As experts in the field of microelectronics, we see new trends as they appear in 

industries characterized by micro and nanotechnology. 

Our specialist teams are at the forefront of the cutting edge technology used for the 

development of silicon wafers and solar cells. 

Our microelectronics services include: 

• Research and development support 

• Environmental analysis 

• Reliability testing 

• Failure and damage analysis 

• Quality control 

We understand the need to ensure that your products comply with regulations and we offer 

in-depth consulting and chemical analysis on issues relating to RoHS and beyond. We 

understand your need to maintain high quality standards throughout the whole production 

process, and the quality of our assurance, testing and certification is well known all over the 

world. Call us today to discover more. 

https://www.sgs.co.th/en/consumer-goods-retail/electrical-and-electronics-total-solution-services/solar-energy-technology/material-cell-and-wafer 1/1 
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SGS1 

SGS IN THAILAND 

SGS (Thailand) Limited is a leading company specializing in providing inspection, testing, 

verification, and certification services. We fulfill our clients' specific business needs in our 

Bangkok headquarters and network of regional offices in Rayong, Chonburi, Song Khla, 

Chiang Mai, and Nakorn Ratchasima. 

Since our establishment in 1950, we have steadily grown into a large, diverse, and 

integrated group, offering solutions to clients in a wide variety of industries. Our services 

range from agricultural product based inspection to services for the minerals, marine, oil 

and gas, industrial, manufacturing and retail sectors. In recent years, we have become a 

leading provider of certifications for quality and environmental management systems, social 

accountability, hygiene and food safety. 

We have a team of dedicated professionals with the experience and depth of knowledge to 

provide a comprehensive range of customer focused solutions to our continuously growing 

clientele nationwide and in Laos, Cambodia and Myanniar. We provide prompt and cost 

effective solutions to complex trade-related requirements. These draw on state-of-the-art 

information resources, laboratory facilities and support systems, together with a wealth of 

commercial experience and a nationwide reach. 

Understanding your needs and your industry allow us to offer you cost effective, tailored 

solutions with the highest levels of expertise and professionalism. 

https://www.sgs.co.th/en/our-company/about-sgs/sgs-in-brief/sgs-in-thailand 1/1 
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6/29/2021 The Case for Taking Back Solar - The American Prospect 
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The Case for Taking Back 

Solar 
Installing a lot more solar is part of the path to clean, 

renewable energy. But we also need to be producing the 

entire supply chain. 

BY JOAN FITZGERALD MARCH 24, 2021 

0000000 

FEATURECHINA 

A Chinese worker assembles solar panels in Jiangxi province. The U.S. cannot 

preference its domestic solar manufacturers without rebuffing the World 

Trade Organization. 

https://prospect.org/environment/climate-of-opportunity/case-for-taking-back-solar/ 1/10 
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® Listen to this article now 

21:02 4» Powered by Trinity Audio 

Solar has been the fastest-growing source of electric power in the United 

States for several years. The cost of energy produced by solar photovoltaic 

panels declined by 82 percent between 2010 and 2019 and became cheaper 

than coal and natural gas in 2018. Solar now comprises 3 percent of total 

electricity generation, totaling 43 percent of new generating capacity in 

2020. But almost all of the panels and their component parts are made in 

China. That has to change. 

We need to re-create a solar panel manufacturing industry for national-

security, economic, environmental, and ethical reasons. Building a solar 

manufacturing industry will require changes in our current trade policy, as 

well as coordinated procurement to require a domestic solar supply chain, 

and R&D support for accelerating the development of more efficient 

panels. These interconnected elements also need to be linked to job training 

and placement for people with employment barriers and those losing their 

jobs in the transition from renewable to fossil fuel industry jobs. 

Morefrom Joan Fitzgerald 

The United States employs about 250,000 workers in the solar industry— 

about 162,000 in installation and 34,423 in manufacturing. The remainder 

are in operations and maintenance and other supportive jobs. If we 

combine a strategy to transition to renewables with one to build a domestic 

solar industry and supply chain, employment could increase dramatically. 

A ten-gigawatt increase in production would add 62,500 direct and 75,000 

total manufacturing jobs and would increase installation employment as 

well. 

But China currently dominates in manufacturing all components of solar 

modules. A solar module begins with refined and melted polysilicon. A 

hair-thin wafer of the polysilicon forms the basis of a solar cell, which 

converts light energy to electricity. There are several types of cell structures, 

the most common being single cell (monocrystalline) and polycrystalline, 

which is used in what are called thin-film solar panels because they are 

built from flexible materials. China dominates in the production of each 

element—the refined silicon, the wafers, the cells, and the completed 

module enclosed in glass and metal or all glass (bifacial panels). 

China's Shady Solar Strategy 
China has a long-term strategic vision for dominating essential industries 

—and solar is one of them. In 2016, I wrote in the Prospect about how China 

used a combination of subsidies and free land to attract U.S. solar 

companies. They stipulated, however, that they couldn't sell their products 

in China, which violated free-trade principles and the promises China 

made to other WTO countries in its WTO accession protocols, but the U.S. 

government did not make an issue of it and many U.S. companies found it 

to be an offer they couldn't refuse. 

https://prospect.org/environment/climate-of-opportunity/case-for-taking-back-solar/ 2/10 
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China started developing its own solar industry and dumped products on 

the world market at below-cost prices—something that also violates trade 

law. By 2011, prices began falling dramatically and many U.S. and German 

producers couldn't compete. Now, China produces 75 percent of solar 

modules globally. 

It's a similar story with polysilicon. The U.S. was the world's leader in 

polysilicon production until China used similar policies to gain dominance. 

A polysilicon plant uses an energy-intensive process that refines 

metallurgical-grade silicon to the high purity levels needed for solar cells 

and semiconductors. Although it took China a while to develop the 

manufacturing knowledge to be competitive, once it did the industry took 

off. In 2017, China imposed stiff tariffs on American and South Korean 

polysilicon, which meant the growing Chinese solar panel production 

sector had to use domestic polysilicon. 

Investment and tariffs have been effective—China's polysilicon industry, all 

of it in western China, has grown 27-fold in the past ten years. Since 2017, 

91 percent of new capacity worldwide has been in China. Two-thirds of the 

world's polysilicon market will be controlled by five companies in China 

and Hong Kong by 2021. 

And it's the same story with wafers and cells. The U.S. currently has almost 

no production capacity for cells, while China produces 80 percent of the 

world's output. In 2020, China accounted for 99 percent of global wafer 

production, 80 percent of global cell production, and 75 percent of global 

module production—all substantial increases over its market share in 2010. 

A March 2020 U.S. International Trade Commission report estimates that 

U.S. cell production dropped 75 percent between 2016 and 2018. U.S. cell 

imports jumped from 308 megawatts from January-June 2018 to 951 

megawatts during that same period in 2019, an increase that coincided 

with the ramping up of new domestic module manufacturing. 

Many U.S. states, cities, companies, and individuals are installing solar to 

avoid carbon emissions. They would be surprised to know that the majority 

of the solar panels installed in the United States come from dirty coal-fired 

factories and that some components of their panels are made with forced 

labor. 

The Solar Manufacturing Value Chain 
China has a near monopoly on most solar manufacturing. 

Solar-Grade 
Polysilicon Capacity 

SOURCE: REC SILICON ASA 

Solar Ingot 
Capacity 

Solar Wafer 
Capacity 

Solar Cell 
Capacity 

Solar Module 
Capacity 

USA 0% USA 0% 

USA 
3% 

SOURCE: REC SILICON ASA 
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About 45 percent of the world's solar-quality polysilicon is produced in the 

Xinjiang region of China. Transforming silica into silicon for solar panels is 

an energy-intensive process that relies on electricity produced from dirty 

coal. Further, some manufacturers in western China have been accused of 

dumping  toxic wastewater produced in the process into rivers. These 

practices produce significant air and water pollution that affects 

agricultural production and human health in the central and western 

regions of China where it is commonly produced. 

The Australian Strategic Policy Institute has documented detention, re-

education, and forced labor of Muslims in the Xinjiang region, where many 

inputs to solar panels are produced. A 2021 Horizon Advisory report names 

Chinese solar giants Daqo New Energy, East Hope Group, GCL-Poly, and 

Jinko Solar among the companies in the Xinjiang region using forced labor. 

These companies are still exporting to the United States. American law bans 

importation of goods produced with forced labor, and there is considerable 

evidence that many of these goods make their way into the solar supply 

chain. The U.S. has banned cotton and tomato imports from the region and 

placed restrictions on hair products and computer inputs from Xinjiang, 

but to date, not polysilicon or other components of solar panels produced 

in the region. 

The China Photovoltaic Industry Association not only denies the use of 

forced labor in the industry but uses threatening language to warn against 

restricting imports: "We also solemnly tell some American association and 

companies that if they intend to use this as an excuse to restrict and 

suppress relevant parties and companies in China, interfere with normal 

business cooperation and competition, and seek personal gain from it, they 

will not only violate international trade rules and market economic 

principles, but also destroy them." 

U.S. Solar Policy: Fits and Starts 
In dramatic contrast with China's policy for supporting every element of 

the solar production industry, U.S. policy has been scattershot. Rather than 

engage in long-term industrial planning, the main federal approach to 

support the solar industry has been tax credits, offered intermittently, 

while the Department of Energy has funded research and the government 

intermittently has subsidized some production and installation. 

At the state and municipal level, we have a hodgepodge of renewable 

mandates and subsidies focused on installation. The main policy 

instrument is the renewable portfolio standard (RPS), which requires 

utilities to purchase a set percentage of their power from renewable sources 

by a set date. Currently, 38 states plus Washington, D.C., have an RPS (or 

similar program). While state subsidies have supported the record-

breaking growth of solar energy deployment, they have done nothing to 

support manufacturing of solar components. 

https://prospect.org/environment/climate-of-opportunity/case-for-taking-back-solar/ 4/10 
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The American Recovery and Reinvestment Act (ARRA) of 2009 

demonstrates the effectiveness of a direct federal subsidy of the clean-

energy sector. Of its total investment of $840 billion, ARRA spent $92 

billion on clean-energy technologies, including clean-energy generation, 

grid modernization, electric vehicles, transit, energy efficiency, and 

workforce training to support these industries. 

To jump-start projects, the $25.7 billion invested for clean-energy 

generation paid developers 30 percent of their project costs in cash rather 

than as a tax credit between 2009 and 2015. Another $4.6 billion was 

provided for guaranteed loans to companies investing in renewable energy. 

Although Solyndra became the poster child for those arguing that the 

government can't pick winners, total interest payments to the government 

from the loans exceeded losses from loans by $30 million. The program 

invested in 183 projects, which leveraged private investment of nearly $5.4 

billion. Of the 183 clean-energy projects, 58 went to solar equipment 

manufacturers, totaling $1.1 billion. Before the stimulus, solar provided 

less than 1 percent of the nation's electricity. As a result of the stimulus, 

solar more than doubled to 2.3 percent. 

We need that scale of investment, and more, to expand domestic solar 

capacity. Currently, there are 21_ solar panel manufacturers in the United 

States, 15 of which are American-based. 

China has a long-term vision for dominating 

strategic industries—and solar is one of them. 

Some existing U.S. companies demonstrate how to reclaim domestic supply 

chains by building on established regional competence. When Tempe, 

Arizona—based First Solar opened its first factory in Perrysburg Township, 

Ohio, in 2001, it was the country's largest solar panel manufacturer. It was 

part of a solar boom in the Toledo area, building off research at the 

University of Toledo and historical strength in glass technology and 

manufacturing. Eighteen years later, the company opened a second factory 

nearby to produce its new Series 6 line. Representing a cumulative 

investment of over $1 billion, the new factory expanded First Solar's 

domestic capacity to 1.9 gigawatts. This larger line of panels is designed for 

commercial, industrial, and utility-scale uses. 

The new plant added about 500 jobs, with the company now employing 

approximately 1,450 employees at both Ohio factories. The factory was in 

production 18 months after breaking ground, illustrating how quickly the 

country could ramp up domestic production. The company has said that it 

will exit 2021 with 2.6 gigawafts of capacity in Ohio as a result of process 

improvements. 

First Solar sources all of its inputs for its production in Ohio from a diverse 

range of suppliers that, notably, does not include companies in China. "We 

operate a diversified supply chain and, wherever possible, source 

domestically produced content," said Mike Koralewski, First Solar's chief 

https://prospect.org/environment/climate-of-opportunity/case-for-taking-back-solar/ 5/10 
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manufacturing officer. "Solar manufacturing at scale is a significant job 

creator, but its real impact often gets lost in the narrow focus on jobs 

directly created on the factory floor. Our manufacturing operations in Ohio 

indirectly support as many as 7,000 supply-chain jobs across America." 

First Solar's expansion motivated the NSG Group to build a $265 million 

specialty coated-glass plant nearby with about 70 percent of its production 

going to First Solar. The 511,000-square-foot facility employs 110 hourly 

workers and 40 in salaried positions. It's the first glass furnace to be built in 

the United States in four decades. NSG, in turn, sources materials such as 

soda ash from Wyoming and sand from Michigan. 

The cadmium telluride (CdTe) based thin-film panels First Solar makes are 

the second-most prevalent type of solar panel after crystalline. They are 

comparable or better than crystalline panels, and because they don't use 

silicon they are easier and cheaper to produce and have a lower carbon  

footprint. The company also leads the industry internationally in providing 

recycling of its modules, which it has been doing for the past decade. 

Recycling recovers more than 90 percent of the CdTe from every module, 

which can be used repeatedly. First Solar is the only solar manufacturer to 

achieve the coveted EPEAT ecolabel  of the Green Electronics Council for 

energy and water efficiency of the production process and use of recycled 

material. 

First Solar is a member of the Ultra Low-Carbon Solar Alliance, launched in 

October 2020 with the goal of increasing market demand for solar panels 

manufactured with low embedded carbon. Its members include ten solar 

companies representing the full spectrum of the solar value chain. 

The Alliance hopes to have a third-party-verified embodied-carbon-specific 

ecolabel intended to complement existing sustainable-product labels. To be 

certified, a solar module company and its suppliers have to submit to 

lifecycle analysis to disclose their embedded carbon emissions. 

France already has a version of this certification in place, and the European 

Commission is considering a requirement that all PV modules include 

carbon footprint information. 
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A solar array in Palm Springs, California. China produces around three-

quarters of solar modules globally. 

Alliance Executive Director Michael Parr is talking to federal and state 

agencies and other large purchasers of solar to encourage a preference for 

modules with the ecolabel. The strategy does not violate trade agreement 

rules against preferencing domestic suppliers because any company is 

eligible to seek certification. An ecolabel will initially privilege U.S. and 

European producers since there's roughly twice as much embodied energy 

in Chinese modules, according to Parr. And it wouldn't raise the price of 

solar projects—more than 60 percent of the embodied carbon in a given 

project is in the polysilicon and wafer, which is only about 6 to 8 percent of 

its cost. 

While preferencing certified ecolabel producers is one approach to building 

a clean domestic solar supply chain, we also need a combination of trade 

policy, procurement policy under Buy American, manufacturing tax 

credits, and continued research and development. 

The Trade Policy Conundrum 
Members of the World Trade Organization (WTO) agree not to discriminate 

among trading partners and to treat imported and locally produced goods 

equally. That means the U.S. can't give preference to domestically made 

renewable-energy products and also follow WTO rules. One or the other 

has to give. 

Other nations have used targeted industrial policies, and have been the 

subject of complaints by—of all nations—China. (Do as I say, not as I do.) 

China actually won a major case in which the WTO ruled in its favor. In 

2013, Japan and the European Union mostly won a case against Ontario for 

paying higher prices for solar energy from locally produced equipment. In 

2016, the U.S. brought a case against India before the WTO for its buy-local 
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provisions for cells and modules. India retaliated by bringing a case against 

eight U.S. states with solar subsidies and buy-local policies. The WTO ruled  

against the U.S. and required changes in the policies. But with Trump 

having refused to appoint WTO appellate judges, enforcement of rulings is 

effectively impossible. 

Several manufacturing advocates told me that the U.S. should give 

preference to domestic solar despite the fact that it violates the WTO. It took 

two years after Japan and the EU brought the case against Ontario for the 

WTO disputes settlement mechanism to issue its first ruling. The party can 

then appeal the decision, and if still found in violation, the party can 

protest the sanctions. If sanctions are applied, they don't start retroactively 

from when the rule was broken, but only after the final decision has been 

rendered. All this assumes that the WTO has appellate-system judges to 

hear appeals. Last week, the Biden administration indicated that it would 

not appoint a judge, putting all trade cases on hold. At some point, the 

president will need to decide whether domestic industrial goals take 

priority over a badly flawed trading system that his predecessors of both 

parties have long promoted, at the expense of U.S. manufacturing. 

Our dependence on China for solar 

deployment is no less dire than our 

dependence on its semiconductors. 

While deliberately violating WTO rules may seem extreme, our dependence 

on China for solar deployment is no less dire than our dependence on 

semiconductors, on which the Biden administration is beginning to act. 

Due to increased demand for computers and other tech products during 

the pandemic, along with Trump's banning imports from Chinese 

companies suspected of using semiconductor technology for spying, the 

nation is experiencing a shortage of semiconductors that are in many 

consumer goods. Because the industry is so vital to the U.S. economy, Biden 

is expected to sign an executive order soon to offer financial support to the 

industry. This same sense of urgency should apply to the solar supply chain. 

The tariffs that the Trump administration placed on foreign solar modules, 

under Sec. 201 of the Trade Act, which allows retaliation against dumped 

imports, motivated three foreign producers (Hanwha Q Cells, Jinko, and 

LG) to open U.S. module plants in response to the tariffs. While the Solar 

Energy Industries Association (SEIA) claims the U.S. lost 62,000 jobs and 

$19 billion in investment due to the higher prices of solar modules 

resulting from these tariffs, these figures are misleading. In fact, Wood 

McKenzie counted 19 gigawatts of new solar capacity in 2020, a 43 percent 

increase from 2019. 

The SEIA posture reflects the fact that it is more a creature of companies 

that install solar (which want low prices) than those committed to 

domestic manufacturing (which resist unfair Chinese-subsidized 

competition). Short term, there is a tension between the goal of installing 
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more solar at the lowest possible price and the goal of expanding domestic 

production. But long term, if the U.S. can rebuild supply chains and 

domestic technological leadership, prices will keep falling. 

Putting It All Together 
One tool a president can use is the Buy American Act of 1933, which 

imposes domestic-production rules on federal procurement and federal 

grants to states and counties for procurement. Another is the Buy America 

Act (the two are often confused). The latter is a set of rules that apply to 

purchases of iron, steel, and manufactured goods used in Department of 

Transportation—funded infrastructure  projects. 

The Buy America rules for DOT spending haven't been committed under 

our free-trade agreements and don't allow waivers for trading partners that 

are signatories of free-trade agreements with the U.S., while the Buy 

American Act does. Currently, the WTO Agreement on Government  

Procurement (GPA) gives the other 47 countries in the agreement the same 

Buy America status as domestic producers. President Biden's Buy America 

executive order calls for renegotiating those rules, as did Katherine Tai in 

her confirmation hearing to become the United States trade representative. 

In practice, the U.S. can unilaterally exclude certain goods from GPA in 

trade agreements with a simple declaration that we are taking this category 

of goods out of commitments. We should do that with the solar supply 

chain. As one trade restriction supporter noted, "We can't let trade policy be 

set in Geneva." 

Infrastructure build-out can promote domestic solar production. The 

Coalition for a Prosperous America proposes public investment in electric 

charging infrastructure for the national highway system using domestic 

solar and battery storage equipment. The proposal points out that the 

Federal-Aid Highway Program, with average annual spending of $40 billion 

between 2016 and 2020, is exempt from the WTO government procurement 

agreement. The U.S. also needs a major public investment in battery 

storage. 

Congress should also reinstate the Department of Energy 48C Advanced  

Manufacturing  Tax Credits offered under the American Recovery and 

Reinvestment Act to offset subsidized producers in China. This credit 

provided a 30 percent investment tax credit to clean-energy manufacturers 

and required that they pay prevailing wages. The value of the credits could 

be adjusted to target producers that locate in places that will be hard-hit as 

the fossil fuel industry declines and in environmental-justice 

communities. These credits should be extended over decades to create a 

sustained investment environment that produces innovation. 

These disparate initiatives on research, installation, domestic production, 

trade, and incentives for utilities to shift to solar cry out for a coherent and 

coordinated national strategy. President Biden's commitment to a green 

transition, a large-scale infrastructure investment, and a turning away 
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from past, America-last trade policies, creates the opportunity. Now we 

need to put it all together. 

JOAN FITZGERALD 
Joan Fitzgerald is a professor in the School of Public 

Policy and Urban Affairs at Northeastern University. Her 

latest book is 'Greenovation: Urban Leadership on Climate 

Change.' 
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Our dependence on a limited number of suppliers of silicon wafers, cells and silicon, and the limited number of suppliers for certain 

other components, such as silver metallization paste, solar module back-sheet, and ethylene vinyl acetate encapsulant, could prevent 

us from delivering our products to our customers in the required quantities or in a timely manner, which could result in order 

cancellations and decreased revenues. 

We purchase silicon raw materials, silicon wafers and solar cells, from a limited number of third-party material suppliers. In 2020, 

we purchased a significant portion of the silicon wafers and solar cells used in our solar modules from third parties. Our major silicon 

wafer suppliers in 2020 included Longi and Zhenjiang Rende New Energy Science Technology Co., Ltd. Our major suppliers of solar 

cells in 2020 included Aiko Solar Energy Co., Ltd ("Aiko Solar") and Tongwei Solar Co., Ltd. These suppliers may not always be able to 

meet our quantity requirements, or keep pace with the price reductions or quality improvements, necessary for us to price our products 

competitively. Supply may also be interrupted by accidents, disasters or other unforeseen events beyond our control. The failure of a 

supplier, for whatever reason, to supply silicon wafers, solar cells, silicon raw materials or other essential components that meet our 

quality, quantity and cost requirements in a timely manner could impair our ability to manufacture our products or increase our costs. The 

impact could be more severe if we are unable to access alternative sources on a timely basis or on commercially reasonable terms, and 

could prevent us from delivering our products to our customers in the required quantities and at prices that are profitable. Problems of 

this kind could cause order cancellations, reduce our market share, harm our reputation and cause legal disputes with our customers. 

We are developing and commercializing higher conversion efficiency cells, but we may not be able to mass-produce these cells in a 

cost-effective way, if at all. 

Higher efficiency cell structures are becoming an increasingly important factor in cost competitiveness and brand recognition in the 

solar power industry. Such cells may yield higher power outputs at the same cost to produce as lower efficiency cells, thereby lowering 

the manufactured cost per watt. The ability to manufacture and sell solar modules made from such cells may be an important competitive 

advantage because solar system owners can obtain a higher yield of electricity from the modules that have a similar infrastructure, 

footprint and system cost compared to systems with modules using lower efficiency cells. Higher conversion efficiency solar cells and 

the resulting higher output solar modules are one of the considerations in maintaining a price premium over thin-film products. However, 

while we are making the necessary investments to develop higher conversion efficiency solar power products, there is no assurance that 

we will be able to commercialize some or any of these products in a cost-effective way, or at all. In the near term, such products may 

command a modest premium. In the longer term, if our competitors are able to manufacture such products and we cannot do the same at 

all or in a cost-effective way, we will be at a competitive disadvantage, which will likely influence our product pricing and our financial 

performance. 

We may be subject to unexpected warranty expense that may not be adequately covered by our insurance policies. 

We warrant, for a period up to twelve years, that our solar products will be free from defects in materials and workmanship. 

We also warrant that, for a period of 25 years, our standard polycrystalline modules will maintain the following performance levels: 

• during the first year, the actual power output of the module will be no less than 97.5% of the labeled power output; 

• from the second year to the 24th year, the actual annual power output decline of the module will be no more than 0.7%; and 

• by the end of the 25th year, the actual power output of the module will be no less than 80.7% of the labeled power output. 

We have lengthened this warranty against decline in performance to 30 years for our bifacial module and double glass module 

products. 

We believe that our warranty periods are consistent with industry practice. Due to the long warranty period, however, we bear the 

risk of extensive warranty claims long after we have shipped our products and recognized revenue. We began selling specialty solar 

products in 2002 and began selling standard solar modules in 2004. Any increase in the defect rate of our products would require us to 

increase our warranty reserves and would have a corresponding negative impact on our results of operations. Although we conduct 

quality testing and inspection of our solar module products, these have not been and cannot be tested in an environment simulating the 

up-to-30-year warranty periods. In particular, unknown issues may surface after extended use. These issues could potentially affect our 

market reputation and adversely affect our revenues, giving rise to potential warranty claims by our customers. As a result, we may be 

subject to unexpected warranty costs and associated harm to our financial results as long as 30 years after the sale of our products. 
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Our principal executive office and principal place of business is located at 545 Speedvale Avenue West, Guelph, Ontario, Canada 

N1K 1E6. Our telephone number at this address is (1-519) 837-1881 and our fax number is (1-519) 837-2550. Our agent for service of 

process in the United States is CT Corporation System, located at 111 Eighth Avenue, New York, New York 10011. 

All inquiries to us should be directed at the address and telephone number of our principal executive office set forth above. Our 

website is www.canadiansolancom. The information contained on or accessible through our website does not form part of this 

annual report. 

B Business Overview 

Overview 

We are one of the world's largest solar power companies and a leading vertically-integrated provider of solar power products, 

services and system solutions with operations in North America, South America, Europe, South Africa, the Middle East, Australia and 

Asia. 

We design, develop and manufacture solar ingots, wafers, cells, modules and other solar power products. Our solar power products 

include standard solar modules and specialty solar products. We are incorporated in Canada and conduct most of our manufacturing 

operations in China and Southeast Asia. Our products include a range of solar modules built to general specifications for use in a wide 

range of residential, commercial and industrial solar power generation systems. Specialty solar products consist of customized solar 

modules that our customers incorporate into their own products and complete specialty products, such as portable solar home systems. 

We sell our products primarily under our "Canadian Solar" brand name. 

In recent years, we have increased our investment in, and management attention on our energy business. Our Global Energy segment 

primarily comprises solar power project development and sale, solar power projects operation and sales of electricity globally outside of 

China, and our CSI Solar segment comprises solar power project development and sale, solar power projects operation, and sale of 

electricity in China. While we plan to continue to monetize our current portfolio of solar power projects in operation, we also intend to 

grow our energy business by building up our project pipeline. In March 2015, we acquired Recurrent Energy, LLC, or Recurrent, a 

leading solar energy developer with solar power projects located principally in California and Texas, and thereby significantly increased 

our solar project pipeline. As of January 31, 2021, our project backlog (formerly called late-stage, utility-scale, solar project pipeline), 

which refers to projects that have passed their Cliff Risk Date and are expected to be built in the next one to four years, totaled 

approximately 3.8 gigawatt peak, or GWp, with 728 megawatt peak, or MWp, in North America, 2,229 MWp in Latin America, 312 

MWp in Asia Pacific excluding China, 429 MWp in EMEA, and 125 MWp in China. The Cliff Risk Date depends on the country where 

a project is located and is defined as the date on which the project passes the last of the high-risk development stages (usually receipt of 

all required environmental approvals, interconnection agreements, FITs and PPAs. As of January 31, 2021, our project pipeline (formerly 

called our early-to-mid-stage, utility-scale, solar project pipeline) totaled 14.8 GW. In addition to our project backlog and project 

pipeline, as of January 31, 2021, we had 1,563 MWp of solar projects in construction; and a portfolio of solar power projects in operation 

totaling 493 MWp with an estimated resale value of approximately $620 million. As of January 31, 2021, our battery storage project 

pipeline totaled 6.5 GWh, 1,388 MWh of backlog, 913 MWh in construction, and 3 MWh in operation. As of January 31, 2021, our 

battery storage solutions pipeline totaled 3.6 GWh, 1,400 MWh in high probability forecast, and 861 MWh contracted or in construction. 

Contracted/in construction projects are expected to be delivered within the next 12 to 18 months. Forecast projects include those that 

have more than 75% probability of being contracted within the next 12 months, and the remaining pipeline includes projects that have 

been identified but have a below 75% probability of being contracted. See "—Sales, Marketing and Customers-Global Energy Segment-

Solar Project Development and Sale" and "-Sales, Marketing and Customers-Global Energy Segment-Operating Solar Power Projects 

and Sales of Electricity" for a description of the status of our solar power projects in operation. 

We believe that we offer one of the broadest crystalline silicon solar power product lines in the industry. Our product lines range 

from modules of medium power output to high efficiency, high-power output multi-crystalline and mono-crystalline modules, as well as 

a range of specialty products. We currently sell our products to a diverse customer base in various markets worldwide, including the U.S., 

Japan, China, Vietnam, Brazil, Spain, Australia, Germany, Mexico, Canada and the Netherlands. Our customers are primarily 

distributors, system integrators, project developers and installers/EPC companies. 

We employ a flexible vertically integrated business model that combines internal manufacturing capacity with direct material 

purchases of both cells and wafers. We believe this approach has benefited us by lowering the cost of materials of our solar module 

products. We also believe that this approach provides us with greater flexibility to respond to short-term demand increases. 

As of December 31, 2020, we had: 

• 16.1 GW of total annual solar module manufacturing capacity, approximately 12.5 GW of which is located in China, 3.6 GW in 

Southeast Asia and the rest in other regions; 
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• 9.6 GW of total annual solar cell manufacturing capacity, approximately 3.2 GW of which is located in Southeast Asia and the 

rest in China; 

• 6.3 GW of total annual wafer manufacturing capacity located in China; and 

• 2.1 GW of total annual ingot manufacturing capacity located in China. 

We intend to use substantially all of the silicon wafers that we manufacture to supply our own solar cell plants and to use 

substantially all of the solar cells that we manufacture to produce our own solar module products. We also intend to use some of the solar 

modules we produce in our energy projects. Our solar module manufacturing costs in China, including purchased polysilicon, wafers and 

cells, decreased from 20.4 cents per watt in December 2018 to 18.8 cents per watt in December 2019, and increased to 21.9 cents per 

watt in December 2020. Despite the recent increase, we expect to continue to decrease the manufacturing costs for our production of 

wafers, cells and modules in the long run. 

We intend to continue to focus on reducing our manufacturing costs by improving solar cell conversion efficiency, enhancing 

manufacturing yields and reducing raw material costs. 

Our Products and Services 

Our business consists of the following two business segments: CSI Solar segment and Global Energy segment. Our CSI Solar 

Segment involves the design, development, manufacturing and sale of a wide range of solar power products, including solar modules, 

solar system kits, battery energy storage solutions, China energy (including solar projects, EPC services and electricity revenue in 

China), and other materials, components and services (including EPC). Our Global Energy Segment primarily consists of global solar 

and energy storage power projects (excluding China), O&M and asset management services, global electricity revenue (excluding 

China), as well as other development services. 

Products Offered in Our CSI Solar Segment 

Standard Solar Modules  

Our standard solar modules are arrays of interconnected solar cells in weatherproof encapsulation. We produce a wide variety of 

standard solar modules, ranging from 3W to over 665W in power and using mono-crystalline or multi-crystalline cells in several 

different design patterns, including shingled cells. We introduced the industry's first module product using 166mm wafers, in comparison 

with the conventional 156.75mm wafers. We also first introduced the highest power 665W module using 210mm wafers in mass 

production. Our mainstream solar modules include CS7N (132 half-cells, 210mm wafer), CS7L (120 half-cells, 210mm wafer), CS6W 

(144 half-cells, 182mm wafer), CS3Y (156 half-cells, 166mm wafer), CS3W (144 half-cells, 166mm wafer), CS3N (132 half-cells, 

166mm wafer), CS3L (120 half-cells, 166mm wafer), BiHiKu7 (bifacial module, 210mm wafer), BiHiKu6 (bifacial module, 182mm 

wafer), BiHiKu5 (bifacial module, 166mm wafer), BiHiKu (bifacial module, 166mm wafer), and HiDM CS1Y all-black modules. The 

mainstream modules are designed for residential, commercial and utility applications. The small modules are for specialty applications. 

We launched our Quartech modules in March 2013. Quartech modules use 4-busbar solar cell technology which improves module 

reliability and efficiency. CS6P (6 x 10 cell layout) Quartech modules have power output between 255 W and 270 W, which enables us to 

offer customers modules with high power. We launched and started shipping Dymond modules in October 2014. Dymond modules are 

designed with double-glass encapsulation, which is more reliable for harsh environments and ready for 1500V solar systems. 

We launched and started shipping SmartDC modules in September 2015. SmartDC modules feature an innovative integration of our 

module technology and power optimization for grid-tied PV applications. By replacing the traditional junction-box, SmartDC modules 

eliminate module power mismatch, mitigate shading losses and optimize power output at module-level. SmartDC modules also provide 

module-level data to minimize operational costs and to permit effective system management. 

In March 2016, we launched our new Quintech SuperPower mono-crystalline modules. Quintech SuperPower mono-crystalline 

modules are made of cells with PERC technology and significantly improve module efficiency and reliability. CS6K (6 x 10 cell layout 

aligned with mainstream dimensions) Quintech SuperPower mono modules have a power output between 285 W and 300 W with high 

efficiency and high reliability. We started commercial production of Quintech CS6K and CS6U modules in 2016. These modules have 

features such as 5 busbar cells, standardized module dimensions and cell and module improvements, resulting in higher wattage 

production and better performance. These modules are intended for broad base introduction, which covers mono-crystalline cells, multi-

crystalline cells and mono-crystalline PERC cells. 
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• In Ontario, we lease approximately 14,851 square meters of operation facilities in Guelph, Ontario, Canada for a term of ten years 

commencing September 1, 2010. We also lease a warehouse of 7,912 square meters and an office building of 1,146 square meters 

on the same premises as the Guelph, Ontario, Canada operation facilities for the same term. In December 2019, we have renewed 

the leases for three years from 2020 to 2023. 

• In Vietnam, we lease approximately 15,784 square meters of manufacturing facilities in Haiphong City, Vietnam since 2015 and 

have renewed for another three years commencing August 7, 2018. The production has begun since 2016. 

• In Thailand, Canadian Solar Manufacturing (Thailand) Co., Ltd. has a land of 179.2 Rai (286,732 square meters) with the 

ownership certificate obtained. A module manufacturing facility of 29,723 square meters and a cell manufacturing facility of 

19,139 square meters were built and the production commenced in the third quarter of 2016 and in April 2017, respectively. The 

construction of another cell manufacturing facility with a floor area of 18,100 square meters and a module manufacturing facility 

with a floor area of 15,460 square meters were completed and the production commenced in the third quarter of 2019. 

Except as disclosed in the "Item 3. Key Information—D. Risk Factors-Risks Related to Doing Business in China," we believe 

we have obtained the environmental permits necessary to conduct the business currently carried on by us at our existing manufacturing 

facilities. For more details, see "B. Business Overview—Environmental Matters." 

ITEM 4A UNRESOLVED STAFF COMMENTS 

None. 

ITEM 5 OPERATING AND FINANCIAL REVIEW AND PROSPECTS 

The following discussion and analysis of our financial condition and results of operations should be read in conjunction with our 

consolidated financial statements and the related notes thereto included elsewhere in this annual report on Form 20-F. This discussion 

may contain forward-looking statements based upon current expectations that involve risks and uncertainties. Our actual results may 

differ materially from those anticipated in these forward-looking statements as a result of various factors, including those set forth under 

"Item 3. Key Information—D. Risk Factors" or in other parts of this annual report on Form 20-F. For discussion of 2018 items and 

year-over-year comparisons between 2019 and 2018 that are not included in this annual report on Form 20-F, refer to "Item 5. - 

Operating and Financial Review and Prospects" found in our Form 20-F for the year ended December 31, 2019, that was filed with the 

Securities and Exchange Commission on April 28, 2020. 

In 2020, the Company reached a strategic decision to pursue a listing of its module and systems business in China, and resulted in a 

change of reportable business segments to CSI Solar segment and Global Energy segment. The prior period segment information has 

been recast to conform to the current period's presentation. Refer to "Item 5. Operating and Financial Review and Prospects—A. 

Operating Results—Segment Reporting" for further details. 

A Operating  Results 

Factors Affecting Our Results of Operations 

The most significant factors that affect our financial performance and results of operations are: 

• solar power products pricing; 

• costs of silicon raw materials and solar ingots, wafers and cells relative to the selling prices of modules; 

• government subsidies and the availability of financing for solar projects; 

• industry and seasonal demand; 

• impact of assets impairment; 

• solar power project development and sale and EPC and development services; 

• antidumping, countervailing and other duty costs and true-up charges; and 

• foreign exchange. 
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Solar Power Products Pricing 

Before 2004, all of our net revenues were generated from sales of specialty solar modules and products. In 2004, we began selling 

standard solar modules. In 2019, we generated 77.5% of our net revenues from our CSI Solar segment, which includes solar modules, 

solar system kits, battery energy storage solutions, China energy (including solar projects, EPC services and electricity revenue in 

China), and other materials, components and services (including EPC), and 22.5% from our Global Energy segment, which includes 

global solar and energy storage power projects (excludes China), O&M and asset management services, global electricity revenue 

(excludes China), as well as other development services . In 2020, we generated 79.1% of our net revenues from our CSI Solar segment 

and 20.9% from our Global Energy segment. 

Our standard solar modules are priced based on the actual flash test result or the nameplate capacity of our modules, expressed in 

watts-peak. The actual price per watt is affected by overall demand for modules in the solar power market and increasingly by the total 

power of the module. Higher-powered modules usually command slightly higher prices per watt. 

We price our standard solar modules based on the prevailing market price at the time we enter into sales contracts with our 

customers, taking into account the size of the contract, the strength and history of our relationship with the customer and the costs of 

silicon raw materials and solar ingots, wafers and cells. During the first few years of our operations, the average selling price for standard 

solar modules rose year-over-year across the industry, primarily because of high demand. During the period from 2004 to 2008, the 

average selling price of our standard solar modules ranged from $3.62 to $4.23. Following a price peak in the third quarter of 2008, the 

industry-wide average selling price of standard solar modules has declined sharply as competition increased. In 2017 and 2018, the 

average selling price of our standard solar modules was approximately $0.40 per watt and $0.34 per watt, respectively; and, in 2019 and 

2020, it was approximately $0.29 per watt and $0.25 per watt, respectively. We expect the averaging selling price of our standard solar 

modules to continue to decline, albeit at a more moderate rate. 

Costs of Silicon Raw Materials and Solar Ingots, Wafers and Cells Relative to the Selling Prices of Modules 

We produce solar modules, which are an array of interconnected solar cells encased in a weatherproof frame, and products that use 

solar modules. Solar cells are the most important component of solar modules. Our solar cells are currently made from mono-crystalline 

and multi-crystalline solar wafers through multiple manufacturing steps. Solar wafers are the most important material for making solar 

cells. Solar ingots are the most important material for making solar wafers. If we are unable to procure silicon raw materials and solar 

ingots, wafers and cells at reduced prices in line with the decreasing selling prices of our solar modules, our revenues and margins could 

be adversely impacted, either due to higher manufacturing costs than our competitors or write-downs of inventory, or both. Our market 

share could decline if our competitors are able to offer better pricing than we are. 

Government Subsidies and the Availability of Financing for Solar Projects 

Over the past few years, the cost of solar energy has declined and the industry has become less dependent on government subsidies 

and economic incentives. However, governments in some of our largest markets have expressed their intention to continue supporting 

various forms of "green" energies, including solar power, as part of broader policies towards the reduction of carbon emissions. The 

governments in many of our largest markets, including the United States, Japan and the European Union, continue to provide incentives 

for investments in solar power that will directly benefit the solar industry. We believe that the near-term growth of the market still 

depends in large part on the availability and size of such government subsidies and economic incentives. 

For a detailed discussion of the impact of government subsidies and incentives, possible changes in government policy and 

associated risks to our business, see "Item 3. Key Information—D. Risk Factors—Risks Related to Our Company and Our Industry— 

Governments may revise, reduce or eliminate subsidies and economic incentives for solar energy, which could cause demand for our 

products to decline." and "Item 4. Information on the Company—B. Business Overview—Sales, Marketing and Customers." 

For a detailed discussion of the impact of the availability and cost of debt or equity for solar power projects and our customers' 

ability to finance the purchase of our products or to construct solar power projects, see "Item 3. Key Information—D. Risk Factors— 

Risks Related to Our Company and Our Industry—The execution of our growth strategy depends upon the continued availability of 

third-party financing arrangements for our customers, which is affected by general economic conditions. Tight credit markets could 

depress demand or prices for solar power products and services, hamper our expansion and materially affect our results of operations." 
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Income tax expense includes (a) deferred tax expense, which generally represents the net change in the deferred tax asset or liability 

balance during the year plus any change in valuation allowances; (b) current tax expense, which represents the amount of tax currently 

payable to or receivable from a taxing authority; and (c) non-current tax expense, which represents the increases and decreases in 

amounts related to uncertain tax positions from prior periods and not settled with cash or other tax attributes. We only recognize tax 

benefits related to uncertain tax positions when such positions are more likely than not of being sustained upon examination. For such 

positions, the amount of tax benefit that we recognize is the largest amount of tax benefit that is more than fifty percent likely of being 

sustained upon the ultimate settlement of such uncertain tax position. We record penalties and interests associated with the uncertain tax 

positions as a component of income tax expense. 

We use the flow-through method to account for investment tax credits earned on qualifying projects placed into service. Under this 

method the investment tax credits are recognized as a reduction to income tax expense in the year the credit arises. The use of the flow-

through method also results in a basis difference from the recognition of a deferred tax liability and an immediate income tax expense for 

reduced future tax depreciation of the related assets. Such basis differences are accounted for pursuant to the income statement method. 

Recently Issued Accounting Pronouncements 

See note 2(ak) Recently issued accounting pronouncements in the notes to our consolidated financial statements, included herein. 

Results of Operations 

The following table sets forth a summary, for the periods indicated, of our consolidated results of operations and each item expressed 

as a percentage of our total net revenues. Our historical results presented below are not necessarily indicative of the results that may be 

expected for any future period. 

For the years ended December 31, 

Net revenues 

CSI Solar segment 

Global Energy segment 

Elimination 

Cost of revenues 

CSI Solar segment 

Global Energy segment 

Elimination 

Gross profit 

CSI Solar segment 

Global Energy segment 

Elimination 

Operating expenses: 

Selling and distribution expenses 

General and administrative expenses 

Research and development expenses 

Other operating income, net 

Total operating expenses 

Income from operations 

Other income (expenses) 

Interest expense 

Interest income 

Gain (loss) on change in fair value of derivatives, net 

Foreign exchange gain (loss) 

Investment income (loss) 

Other expenses, net 

Income before income taxes and equity in earnings of unconsolidated investees 

Income tax benefit (expense) 

Equity in earnings of unconsolidated investees 

Net income 

Less: Net income (loss) attributable to non-controlling interests 

Net income attributable to Canadian Solar Inc. 

2019  2020  
(in thousands of $, except percentages) 

$ 3,200,583 100.0 % 3,476,495 100.0 % 

2,591,154 80.9 % 3,105,044 89.3 % 

718,735 22.5 % 726,167 20.9 % 

(109,306) (3.4)% (354,716) (10.2)% 

2,482,086 77.6 % 2,786,581 80.2 % 

1,977,502 61.8 % 2,496,153 71.8 % 

604,856 18.9 % 577,052 16.6 % 

(100,272) (3.1)% (286,624) (8.2)% 

718,497 22.4 % 689,914 19.8 % 

613,652 19.1 % 608,891 17.5 % 

113,879 3.6 % 149,115 4.3 % 

(9,034) (0.3)% (68,092) (2.0)% 

180,326 5.6 % 224,243 6.5 % 

242,783 7.6 % 225,597 6.5 % 

47,045 1.5 % 45,167 1.3 % 

(10,536) (0.3)% (25,523) (0.7)% 

459,618 14.4 % 469,484 13.5 % 

258,879 8.1 % 220,430 6.3 % 

(81,326) (2.5)% (71,874) (2.1)% 

12,039 0.4 % 9,306 0.3 % 

(22,218) (0.7)% 50,001 1.4 % 

10,370 0.3 % (64,820) (1.9)% 

1,929 0.1 % (8,559) (0.2)% 

(79,206) (2.5)% (85,946) (2.5)% 

179,673 5.6 % 134,484 3.9 % 

(42,066) (1.3)% 1,983 0.1 % 

28,948 0.9 % 10,779 0.3 % 

166,555 5.2 % 147,246 4.2 % 

(5,030) (0.2)% 543 0.0 % 

171,585 5.4 % 146,703 4.2 % 
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The short-term borrowings will mature during the period from the first quarter of 2021 to the fourth quarter of 2021 and bear interest 

ranging from 0.08% to 5.66% per annum. The credit facilities contain no specific extension terms but, historically, we have been able to 

obtain new short-term borrowings with similar terms shortly before they mature. 

In January 2016, we signed a $60.0 million loan facility agreement with International Finance Corporation, or IFC, a member of 

World Bank Group to fund the construction of our solar cell and module production facilities in Vietnam and other countries approved by 

IFC. The loan was fully repaid in December 2020. 

In 2016, we entered into a financing agreement with the Export Development Canada, or EDC, pursuant to which EDC agreed to 

provide bank guarantees or letters of credit of up to $100 million to support our global project development. Royal Bank of Canada and 

Toronto Branch of China Construction Bank Corporation serve as fronting banks for the facility. In September 2018, we renewed the 

agreement with EDC and increased the facility amount to $125 million with a more focused support for project development activities in 

North America, Latin America, Europe, Asia and Australia. Since September 2019, Credit Agricole Corporate and Investment Bank 

(Canada Branch) has joined as one of the fronting banks. In July 2020, the guarantee was renewed with an extended facility amount 

totaling $150 million. 

In 2016, we obtained a syndicated three-year loan facility of JPY9.6 billion ($85.2 million) with Sumitomo Mitsui Banking 

Corporation, or SMBC, acting as the lead arranger and 13 other participating financial institutions. The facility is unsecured and loan 

proceeds may be used to develop our solar project pipeline in Japan and for general corporate working capital purposes. In October 2020, 

the facility agreement was renewed with 11 participating financial institutions led by SMBC at a term of two years and a facility amount 

of JPY9.1 billion ($88.2 million). 

In January 2017, we obtained a five-year syndicated credit facility of $210 million with the Siam Commercial Bank Public Company 

Limited, or SCB, acting as the lead arranger and China Minsheng Banking Corporation Ltd, as one of the lenders. As of February 28, 

2021, $96.4 million of the facility has been used to finance the construction of our solar cell and module manufacturing facilities in 

Thailand. Under the same facility agreement, we obtained a working capital facility of THB3.54 billion ($119.0 million) from SCB to 

support the operations of our manufacturing company in Thailand and $96.8 million was drawn as of February 28, 2021. 

In March 2017, we entered into a three-year credit agreement of JPY4.0 billion ($35.5 million) with Sumitomo Mitsui Finance and 

Leasing Company, Limited, or SMFL, a member of Sumitomo Mitsui Financial Group. The facility received commitments from five 

finance leasing institutions. In April 2019, we renewed the agreement with a syndicate of four finance leasing institutions led by SMFL 

and expanded the facility to JPY5.35 billion ($48.0 million). In September 2019, we further expanded the facility to JPY6.85 billion 

($63.0 million) and the facility will mature in March 2022. As of February 28, 2021, JPY3.3 billion ($31.4 million) was utilized in the 

development of our solar power projects in Japan. 

In April 2017, we completed our second non-recourse project bond placement of JPY5.4 billion ($47.9 million) with Goldman Sachs 

Japan Co., Ltd. to finance the construction of the 19.05 MWp Gunma Aramaki solar power project in Japan. The project bond has a dual-

tenor maturity of 1.5 years and 20.3 years, representing the initial and extended tenor respectively, within a single-tranche of bond. The 

bond pays a fixed coupon of 1.2875% per annum during the initial tenor and, if extended at our option, 1.3588% per annum thereafter. 

The project reached COD in December 2017 and the bond was assumed by the buyer upon the completion of project sale in December 

2020. 

In May 2017, we secured a five-year non-recourse project financing of AUD65 million ($50.8 million) with Bank of Tokyo-

Mitsubishi UFJ, Ltd. and Clean Energy Finance Corporation for two solar farm power projects, the 17 MW Longreach project and the 30 

MW Oakey 1 project, both in Queensland, Australia. In October 2017, we entered into a binding contract with Foresight Solar Fund 

Limited, or Foresight, pursuant to which Foresight agreed to acquire 49% interests in Longreach and Oakey. The sale of 49% interests 

was completed in the first quarter of 2018 and we have an option and intend to sell the remaining 51% interests to Foresight within three 

years after project COD. The Longreach project and the Oakey 1 project reached COD in November 2019 and February 2020, 

respectively. 
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Appendix 1 

Major Subsidiaries of CSI 

The following table sets forth information concerning CSI's major subsidiaries: 

Pine and Attributabie 
Date Equity 

'ub.dril.rn-  dintru,adon interest Held Principal ArliNill"  
so..0 ,. , ut.ons Inc Canada wo % De, .op-Arg sour power mew am ...Waco» of ..›..rr tr.:M.11es 

June 22, 2009 
0- ..: 0- ,.. ›..0 (Australia) hy Limited Australia 100 % D,,,,,pos sow power preen 

Feteuny 3,2011 
O- .... 0- ,.. ,-..u. 0 and M (Ontario) Inc Canada 100 % So.ar fur. on..rat.nn rre. tr....r.r.rentry., vices 

May 10, 2011 
Japan 100 % De+-Kop-Arg ,o:rx powe.r proecr, 
May 20.2014 
United Kingdom 100 % De,Kop-Ati: ,o...., pow« profreas 
August 29,2014 

1 Krurer Energy. LLC USA 100 % Deveimung solar power proncts 
Mach 31,2015 

:anadian Solar Energy Singapore P. Ud. Singapore 100 % Development 8, ownership of solar PV pronas 
October 29, 2015 

Solar Netherlands Cooperative U.A. Netherlands 100 % Rona holding and linancing 
November 8, 2016 

Solar Construction (Australia) Ply Ud Australia 100 % Providing engineering. procurement and construction services 
July Gr. 2017 

‘..1.1< Energy Sysrems Construction and Generation JSC Twiny 100 % norm developmem and management services 
October 30, 2017 

er- re.-Ar. Solar Argentina Investment Holding Ud. United Kingdom 100% Developing sow power pronas 
January 23. 2018 

er- .2.ml tio..rr New Energy Holding Company Limited Hong Kong 100% Rona investment I inancing trading ol solar modules 
March 20. 2019 

›..rr Energy Holding Singapore Pte. Lei Singapore 100% Development & ownership ot solar PV pronas 
April 22. 2019 

• (lo. Imo. as .CSII Soh« Power Gump Co., Ud.) PRC 7959 % Investment holding and tradIng 
My 7.2009 

0- •.: 0—, ›..0 manulactudog (Luoyang) WC PRC 100 %. Mamba"» ol solar modules. Ingo and walers 
February 24. 2006 

›..rr manulacturbm (Changsha) loc. PRC 100 %. Production of solar modules 
Auras, I. 2006 

' i ' , ', ' ,,.• Ut PRC 100 %. Mamba"» ol solar cells 
Ammo 23. 2006 
USA 100 %. Sales and marketing ol modules 
Nn8. 2007 

0- •.: er- ̀.. ›..tr .r.tpin K.K. Japan 100 %. Sales and marketing ol modules 
M121. 2009 

u i mi.:\ , .r• 1,F. Germany 100 %. Sales and marketing ol modules 
Ammo 21. 2009 

ureited Hong Kong 100 %. Sales and marketing ol modules 
March 25. 2011 

Technology Co., Ud. PRC 100 %. Production of solar module materials 
Ammo 17. 2011 

E. Ma Pie. Ltd. Singapore 100 %. Sales and marketing ol modules 
September 19. 2011 

Canadian Solar Brazil Commerce, Import and Broom of Solar Panels Ud. Brazil 100 %. Sales and marketing ol l ar modules. and providing solar energy solution 
November I. 2012 

Canadian Solar Conernalon (USA) LLC USA 100 %. Soler lam operating and maintenance services 
May 20. 20I4 

CSI Soler Manulacturing (Boring) Co„ Ltd (lormerly Mown as -CSIAGCL Soler Manulacturing (Yancheng) Inc.") PRC 100 %. Reuarch and development. manulamure and sales ol solar cells. and solar power 
May 29. 20I4 Kona development 

Changshu Teen New, Material echnology Co„ Ltd PRC 100 %. EVA solar packaging Illm reuarch and development. production and sales 
September 2,2014 

C. hangs!. Ilia, Co.. Lid. PRC 100 %. Junction box and connector research. development, production and sales 
December 26, 2014 

NI end worr-trg %%MIT Co., Ud. Vietnam 100 %. Production ol sorer modules 
bane 25. 2015 

o- ‘.. > er I. roe Prs Limited India 100 %. Saks and marketing ol modules 
May 06. 2015 

0- ,.. , u SI,..s (Anatolia) hy Ltd. Ausaralla 100 %. Saks and marketing ol modules 
Ammo 03.2015 

o- `.. ›..rr Ntar.ulacrwring (Thailand) Co., Ltd Thailand 99.99992 %. Cells and module production 
November 20, 2015 

›..0 sunenergy (Baotou) Co., Ltd. PRC 100 %. Production ol sorer modules. Ingots and walers 
Aurast 18,2016 

›..0 Middle East DMCC United Arab ErnIrates 100 %. Saks and marketing ol modules 
March 28, 2017 

‘..1 Irtve,rmenr, Management (Suzhou) Co., Ltd PRC 100 %. Investment management 8, asset management 
May 5,2017 

• Energy Development (Suzhou) Co. Lid (formerly known as 'Suzhou Gaodurangte Ni Enemy Development Co„ Lid.-) PRC 90 %. Design. engineering consoucdon and management ol solar power pronas 
bane 12, 2017 

(1'.indereg) co., LW PRC 70 %. Production of 5,hr rce5 
May 18,2017 

r :sr moeu-,„ ()Inane) Co., Ltd. PRC 100 96. Production of ,o:rx modri.e., 
November 3, 2017 

CSI Wafer (Luoyang) Co., Ltd PRC 100 et; Prrx!tur-. or. of ,o:rx ,e.:-., arte. wagers 
November 27,2017 

Canadian Solar SSES (Canada) Inc. Canada 100 et; Syso.m so.ut.m) and energy storage 
Nov 27,2019 

Canadian Solar SSES (UK) Ltd United Kingdom 100 96. Inte.:v....w: ¡napery holding 
December 18,2019 

• Major subsidiaries within the scope of CSI Solar are held through CSI Solar Co., Ltd. of which CSI holds 79.59% equity rights of 
CSI Solar Co., Ltd. 
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New policies set to ease China solar glass 
production constraints amidst soaring 
costs 

Image: AGC. 

Quotes for PV glass have soared this month, reaching a price of RMB43/rri according to prices 

compiled by PV InfoLink, with some small-scale suppliers even quoted prices of RMB50/rri. 

The table below shows the price movement of mainstream PV glass since last August. 
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Graph 1: PV Glass Price Trend, PV Tech 

43 

Historic data indicates that while PV glass prices in China remained within the range of RMB20-3/ 

rri between 2013 and 2019, it has soared in the second half of this year saw a total of 80% price 

rise, compared to that of July. Some small manufacturers even quote a price as high as RMB50/rri, 

as supply cannot meet demand. 

According to institutions like the China Photovoltaic Industry Association (CPIA), packaging 

accounts for nearly 50% of the total cost of modules, among which glass accounts for 19% of that 

packaging cost. A module manufacturer in China has done a calculation: a 166 uni-facial module 

requires 2.2 rri of glass on average which, based on the current price, costs almost RMB100, 

equivalent to a cost of RMB0.2/W, effectively double the RMB0.1/W it cost in July. 

In the long term, with solar installations increasing around the globe and the rising demand for 

thinner glass due to the permeability of double-glass modules, along with the development of thin-

film solar glass industry driven by the popularisation of green buildings, the market demand for 

glass is likely to stay high. 

Leading glass enterprises expand capacity to seize the 
momentum 

China's market share of solar glass has stayed above 90% for years on the global market. The top 

5 glass producers - namely Xinyi Solar, Flat Group, Caihong Group, CNBM and CSG Holdings - 

shared 68.5% of the market in 2019. 

Against the supply-demand tension, leading glass enterprises vied for earlier improvements in 

technology and capacity to further boost their respective market shares. CSG, for example, intends 

to invest RMB494 million (US$75 million) in a low-E glass production line that can manufacture 2.1 
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million square meters of insulating glass and 3.5 million square meters of coated glass per year. 

Flat plans to invest a total of RMB2.17 billion (US$330 million) in projects like its module cover 

glass phase 2 project with an annual capacity of 750,000 tons and a backsheet glass project with 

an annual capacity of 42 million square meters. 

Capacity expansion plans 

Current 

Company Capacity 

Investment 

(billion 

RMB) 

Xinyi Unknown Unknown 

Solar 

Capacity Planned 

One additional thousand-ton level production line 

planned for each season in 2021-2022 

CSG A Five 0.494 2.1 million square meters of insulating glass, 3.5 

electronic million square meters of coated glass per year 

glass 

production 

lines 

Flat 

Caihong 

New 

Energy 

Solar glass 

5,290 

tons/day 

Unknown 

3.15 Four 1,200-ton solar glass production lines in light-

weight, high transparency panel manufacturing base 

at its Anhui Solar Facillity, construction to be finished 

in 24 months 

2.17 Module cover glass phase 2 project with an annual 

capacity of 750,000 tons 

0.5 5 deep processing lines for ultra-thin, dual-film, big-

size photoelectric glass 

Unknown 

Luoyang Unknown 0.186 

Glass 

Almaden Unknown 0.877 

Unknown 

Plans to build a solar glass kiln and supporting facility 

with pull volume 750 tons/day 

Add a 32.4-million-square-meter backsheet glass 

deep processing production line 

Construction of a smart deep processing line for big-

size, high-power, ultra-thin solar glass, technological 

improvement, construction of a smart deep-

processing line for BIPV anti-glare coated glass 

An annual capacity of 100 million square meters of 

special photoelectric glass to be achieved upon the 

completion of Fengyang Base Project 
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Current 

Company Capacity 

Kibing Unknown 

Glass 

Topray 

Solar 

Four glass 

lines, daily 

melt 

volume 

900T/D 

Investment 

(billion 

RMB) Capacity Planned 

1.373 1,200t/d high-transparency backsheet material and 

deep processing in Shaoxing 

1.027 1,200t/d high-transparency module substrate material 

production line in Zixing 

Unknown Technological improvement for 2 240-ton solar glass 

production lines in Chencheng, which produce 18 

million square meters of 1.8-2.5 mm glass annually 

Leading module companies "lock" orders in advance 

Statistics show China now has over 11,000 solar glass-related enterprises registered, and the 

number is still growing. As of December 2019, China's solar glass capacity stood at 25,360 t/d, with 

6,900 t/d to be added in 2020. 

However, as some overseas projects failed to meet capacity expectations due to the impact of 

COVID-19, and with China's solar industry working flat out in 04 2020, downstream enterprises are 

overwhelmed, especially by the spiralling glass price. 

Flat recently revealed that it expects solar glass shortages of around 15% next year. "With a 

completely open policy, the supply-demand balance will not be achieved earlier than 2022," it said. 

Against such uncertainties in the glass market, some leading module enterprises that have close 

collaboration with the glass sector advanced orders for what they look set to need in the future. 

This August, LONGi announced a long-term purchase agreement for RMB 6.5 billion of solar glass 

signed between a subsidiary of CSG and 12 subsidiaries of LONGi. 

As early as March this year, Caihong New Energy signed a Strategic Cooperation Agreement with 

JA Solar, supplying JA with about RMB2.1 billion of products including glass. 

And yesterday (18 November), Trina Solar confirmed a major purchase order with Almaden  

(https://www.pv-tech.org/news/trina-solar-signs-major-wafer-and-glass-supply-deals-as-vertex-

production-ramps), procuring 85 million m2 of solar glass at a purchase price of RMB2.1 billion 

(US$320 million). 

Larger entites are therefore signing alliances in order to cement their lead, while other module 

manufacturers are said to be "sighing with expectation" over the ongoing supply and pricing 

constraints. 

Page 328 of 571



At the beginning of November, six leading solar enterprises in China appealed to the state with a  

joint statement (http://www.pv-tech.org/news/major-chinese-module-manufacturers-call-for-

government-intervention-over-out-of-control-glass-prices) for fewer restraints on glass production 

expansion. In fact, China's Ministry of Industry and Information Technology (MIIT) approved the 

displacement of existing capacity by new solar glass projects at the end of October. Conducive to 

the advancement and restructure of the industry, it helps the glass industry use excess capacity as 

well as avoiding disorganized expansion. 

The industry has also welcomed some good news earlier this month. An MIIT official responded to 

the statement on 7 November, confirming that the Ministry is working on a revision of policies to 

properly ease the limit on capacity displacement conditions. PV Tech understands the authority is 

drafting a document on promoting a healthy and sustainable development of the solar glass 

industry. A policy different from that of traditional float glass is expected to release new capacity 

soon, ease the supply-demand tension, and thus prevent the price from increasing further. 

ri* Tags: china (https://www.pv-tech.org/tags/china), pv glass (https://www.pv-

tech.org/tags/pv+glass), trina solar (https://www.pv-tech.org/tags/trina+solar), tongwei  

(https://www.pv-tech.org/tags/tongwei), almaden (https://www.pv-tech.org/tags/almaden), ja solar 

(https://www.pv-tech.org/tags/ja+solar), longi (https://www.pv-tech.org/tags/longi), cng  

(https://www.pv-tech.org/tags/cng), flat (https://www.pv-tech.org/tags/flat), upstream  

(https://www.pv-tech.org/tags/upstream), manufacturing (https://www.pv-

tech.org/tags/manufacturing), materials (https://www.pv-tech.org/tags/materials)  
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Trina sweeps up another 30,000-plus tons 
of polysilicon 
Chinese giant has signed orders for more than 100,000 metric tons of poly to the end of 2023 
in a further sign of confidence in the outlook for solar. 

NOVEMBER 30, 2020 MAX HALL 

MARKETS MODULES & UPSTREAM MANUFACTURING CHINA 
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Image: Bernd Sieker/Flickr 
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Solar manufacturing powerhouse Trina Solar has cornered another 30,000-ton slice of the global 

polysilicon market, weeks after signing a 72,000-ton supply deal with Tongwei. 

Trina today announced it had signed a deal to buy 30,000-37,600 tons of mono-grade polysilicon 

from Daqo New Energy, with the contract running until December 2023. That is also the planned 

end date for the 72,000-ton arrangement signed with Tongwei and announced 11 days ago. 

There were few commercial details in today's announcement by Daqo, other than to indicate the 

price of the poly supplied would be set monthly. 

Popular content 

Interview: Corporates' climate commitments open 
doors for massive renewable energy deployment 
8 JULY 2021 

Corporate renewable energy purchases are at an all time high. In Europe alor 
a record-breaking 4 GW of corporate power purchase agreements were sig... 

Trina's $314 million tie-up with Tongwei included a minority stake in a new, 40,000-ton crystalline 

polysilicon fab to produce solar ingots, wafers and cells. 

That deal was announced just a day after Trina announced a RMB2.1 billion ($319 million) contract 

to acquire 85 million m2 of photovoltaic glass from Changzhou Almaden in a deal which will run 

from January until December 2023. The PV glass order was announced just as the world's biggest 

solar manufacturers started remarking upon a shortage of the material. 
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Thai imports of CSPV cell and module components from China

Name HS Code Unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Nitrogen 280430 KG 380 0 308 392 215 1,256 2,356 0 176 206 ‐45.8%
Silicon 280469 KG 34,930,286 32,294,334 44,409,169 59,923,271 53,034,393 52,761,479 67,403,893 50,843,094 51,516,180 57,345,626 64.2%
Hydrochloric acid 280610 KG 21,227 0 10 0 0 192,610 369,596 503,011 865,708 1,829,465 8518.6%
Hydrofluoric acid 281111 KG 1,824,800 2,489,800 2,649,300 2,531,500 3,098,402 4,940,768 8,785,012 9,402,728 10,269,522 10,640,149 483.1%
Phosphorus oxychloride 281212 KG 0 0 0 0 0 0 2,617 2,751 4,074 7,814 ‐‐

Silane 285000 KG 49,326 64,405 81,429 52,184 9,122 1,809 3,564 7,238 1,798 14,631 ‐70.3%
Silicone sealant and potting 321410 KG 1,145,383 1,091,233 1,343,915 1,727,708 2,510,036 3,858,861 3,792,449 3,319,664 3,988,763 5,047,496 340.7%
Wafers 381800 KG 987 596 1,044 310 26,073 2,731,155 6,177,016 7,767,829 9,667,055 11,266,094 1141348.2%
Mono and DWS additives 391000 KG 2,820,842 3,362,794 3,802,037 4,771,002 4,886,789 5,481,022 7,687,728 7,971,637 8,164,265 8,669,009 207.3%
Solar glass 700719 KG 3,068,135 2,344,164 2,766,223 5,631,605 12,856,051 81,131,946 94,654,723 72,023,192 98,704,802 205,920,361 6611.6%
Silver paste, aluminum paste 711590 KG 2,491 9,304 9,520 9,918 11,379 23,788 31,497 42,952 42,768 42,855 1620.4%
Screen frame 731419 KG 67,660 66,512 46,193 102,918 64,722 172,405 90,038 132,067 239,701 496,424 633.7%
Copper wire 740819 KG 144,445 234,364 117,716 275,865 701,283 478,681 617,417 323,926 1,328,097 2,187,733 1414.6%
PV Cells, Modules, and LEDs 854140 NO 604,572,057 644,237,746 937,578,401 1,262,988,755 1,477,472,308 1,797,171,298 1,955,860,584 1,792,308,892 1,623,123,308 2,314,008,772 282.8%
Junction boxes 854442 KG 192,555 208,689 197,547 213,719 146,539 3,928,783 4,997,117 1,155,371 405,764 655,232 240.3%
Module frames  854190 KG 8,481,659 12,103,890 11,164,756 12,227,698 13,637,108 14,215,673 13,828,839 16,211,445 15,451,432 18,489,583 118.0%

Name HS Code Unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Nitrogen 280430 USD 5,319 0 30,496 48,581 17,670 58,291 52,949 0 19,399 8,542 60.6%
Silicon 280469 USD 98,562,938 81,385,203 94,993,406 142,011,240 116,757,903 92,849,324 129,764,151 112,668,377 99,321,115 101,096,640 2.6%
Hydrochloric acid 280610 USD 41,140 0 47 0 0 143,566 219,354 297,748 454,268 669,197 1526.6%
Hydrofluoric acid 281111 USD 3,176,891 3,390,746 3,363,551 2,816,847 3,322,588 5,302,923 10,401,568 12,805,482 12,530,028 10,168,619 220.1%
Phosphorus oxychloride 281212 USD 0 0 0 0 0 0 535,927 404,070 543,882 826,439 ‐‐

Silane 285000 USD 252,929 448,225 302,907 291,079 192,129 60,209 92,484 223,627 83,639 364,464 44.1%
Silicone sealant and potting 321410 USD 3,555,902 4,232,841 4,649,737 5,927,789 8,783,489 12,830,734 12,310,114 11,889,988 13,364,657 15,964,354 349.0%
Wafers 381800 USD 313,581 89,708 125,652 41,666 1,898,472 213,493,966 453,792,301 387,576,587 336,655,192 393,609,755 125421.0%
Mono and DWS additives 391000 USD 11,061,618 14,299,646 15,649,069 19,615,994 19,091,535 24,049,624 30,583,773 38,299,169 35,672,771 36,145,709 226.8%
Solar glass 700719 USD 2,805,837 2,760,825 2,875,544 7,568,653 10,577,632 53,016,629 55,659,584 45,847,791 75,205,026 160,362,527 5615.3%
Silver paste, aluminum paste 711590 USD 620,177 6,632,129 5,906,714 5,061,930 4,418,128 11,700,280 16,881,031 22,514,079 19,374,107 24,379,412 3831.0%
Screen frame 731419 USD 209,508 305,823 174,314 641,607 195,210 419,564 483,281 853,891 596,065 1,340,783 540.0%
Copper wire 740819 USD 3,035,318 2,870,026 2,081,349 2,674,586 4,810,536 3,555,543 5,158,659 3,278,179 8,922,582 14,067,863 363.5%
PV Cells, Modules, and LEDs 854140 USD 276,810,324 252,088,771 285,206,926 85,442,706 112,733,514 162,391,194 179,738,014 204,904,661 271,194,725 337,342,639 21.9%
Junction boxes 854442 USD 16,955,862 17,505,116 18,605,640 11,792,318 70,252,933 20,729,727 30,205,532 18,332,723 11,902,180 15,881,385 ‐6.3%
Module frames  854190 USD 126,917,389 208,905,904 187,663,658 220,646,893 222,542,198 250,632,299 230,176,112 282,816,472 248,398,387 294,699,366 132.2%

Source: Global Trade Information Services (GTIS), accessed Jul. 15, 2021.

QUANTITY CALENDAR YEAR
% Change 
2011‐2020

VALUE CALENDAR YEAR
% Change 
2011‐2020
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HUME' 

Chinese PV Industry Brief: New solar glass 
factory in Jiangsu, Longi maintains wafer 
prices unchanged 
Triumph Group is planning to build a $1.71 billion PV glass factory in Sugian City, Jiangsu 
Province. Longi has maintained unchanged the prices of its wafers for July. 

JUNE 25, 2021 VINCENT SHAW AND MAX HALL 

HIGHLIGHTS MARKETS MARKETS & POLICY CHINA 
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Cell production at a Longi Solar facility. 

Image: Longi Solar 

Share 00000 

Chinese engineering company Triumph Group, a unit of state-owned conglomerate China 

National. Building Materials Group Corporation, has signed an agreement with the government of 

SucOn City, Jiangsu Province, to build a solar glass factory at the Grand Canal Sugian Port 

Industrial Park. The company said in a statement it wants to invest RMB 11 million (around $1.71 

billion) in the new manufacturing facility and that it expects to begin construction "soon." The 

Triumph Group is also the controlling shareholder of state-owned manufacturer Luoyang Glass. 

The National Development and Reform Commission (NDRC) of China's Shaanxi Province 

released a new draft regulation for the deployment of PV in 2021. According to the new 

provisions, all future systems will have to integrate some battery storage to stabilize power 

injection. The storage system will have to be able to store and provide electricity for at least two 

hours and will have to feature a 10-year lifecycle with 5,000 charge and discharge cycles. 

Monocrystalline module producer Longi has held its wafer prices for July. The price for p-type 

M6 products, measuring 166/223mm and with a thickness of 175um, is RMB4.89 (US$0.75) per 

piece and the price for p-type G1 (158.75/223mm and 175um) is RMB4.79 per piece. P-type M10 

products, measuring 182/247mm and with a thickness of 175um will cost RMB5.87. All, prices 

remained unchanged from the previous release. 

A light-on-detail statement published on the website of the Africa Solar Industry Association on 

Construction begins on Spain's first gigafactory 
21 JUNE 2021 

The factory is located in Noblejas, in the province of Toledo, Castilla—La 
Mancha, and is planned to reach a capacity of 10 GWh by 2025. June 21, 202... 

Tuesda claimed JinkoSolar will su l 2.6 MW of its anels to SGCC — which y ma • azine se 
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second stage bid to install seven mini grids in towns and villages in Ethiopia under the World 

Bank-funded Lighting Africa program. The statement said Jinko had supplied 1 MW of products to 

SGCC for the first stage of the program, with the sites owned by the Ethiopian Power Distribution 

Company. The statement claimed the first round of sites, which were installed by April, were the 

"first off-grid PV project in East Africa" and the "first demonstration project of the World Bank's 

Lighting Africa program." However, the Lighting Africa website states the initiative was launched 

in Kenya in 2009. 
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like to reuse some of our content, please contact: editors@pv-magazine.com. 
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Solar 

Xinte Energy proposes to 
build 100,000-tonne-per year 
polysilicon production plant 
March 2 (Renewables Now) - Chinese solar 

products maker Xinte Energy Co Ltd (HKG:1799) 

said that its board of directors unanimously 

approved the project to build a 100,000-tonne-

per year high-purity polysilicon production plant 

in Inner Mongolia, northern China. 

Given the amount of money needed for the 

undertaking -- the total investment is estimated 

at around CNY 8.799 billion (USD 1.36bn/EUR 

1.13bn), tax inclusive, and the capital at CNY 5 Generic 

billion -- the decision to proceed will be left to 

the shareholders, Xinte Energy explained. 

Solar modules. Author: Marco Bellucci. 

License: Creative Commons, Attribution 2.0 

The polysilicon producer plans to source the money from own funds, external 

funding, introduction of independent strategic investors, banks loans or finance leases. 

With the PV power generation becoming cheaper by the year, the company expects 

the demand for polysilicon to increase significantly, but adds that the production of 

this material is highly energy intensive. According to Xinte Energy, electricity expenses 

currently account for more than 30% of the costs to produce polysilicon. 

Estimating that the proposed plant would need over 6 billion kWh per year, the 

company said that it has opted to build the facility in Turned Right Banner industrial 

park in Baotou City of the Inner Mongolia region. This location would allow the plant 

Cookie settings Accept cookies 

https://renewablesnow.com/news/xinte-energy-proposes-to-build-100000-tonne-per-year-polysilicon-production-plant-732987/ 4/7 

Page 344 of 571



6/15/2021 Xinte Energy proposes to build 100,000-tonne-per year polysilicon production plant 

Published 

Mar 02, 202111:00 CEST 

Author 

Sladjana Djunisic 

Share this story 

000 

Newsletter 

Aksiom, Ara Partners JV 

buys UK solar and storage 

firm Anesco 

Jun 14, 2021 17:51 CEST 

Three Seas investment 

fund investing in owner of 

PV assets in Bulgaria 

Jun 14, 2021 15.56 CEST 

W3 Energy wins contract 

to manage Luxcara's 753-

MW wind farm 

Jun 14, 2021 15:45 CEST 

tea% 
Orlen plans 250 MW of 

green hydrogen plants in 

Central Europe 

Jun 14, 2021 15:41 CEST 

JLEN buys biomass-fuelled 

CHP plant in UK 

Jun 14, 2021 15:33 CEST 

EGE Haina cuts ribbon on 

120-MW solar farm in 

Dominican Republic 

Jun 14, 2021 15:07 CEST 

View our Newsletters 

Tags 

Topics 

Cookie settings Accept cookies 

https://renewablesnow.com/news/xinte-energy-proposes-to-build-100000-tonne-per-year-polysilicon-production-plant-732987/ 5/7 

Page 345 of 571



6/15/2021 

Hower 

Xinte Energy proposes to build 100,000-tonne-per year polysilicon production plant 

searen 

e.riv 

_art n e r 

About the author 

Sladjana Djunisic 

Sladjana has significant experience as a Spain-focused business news 

reporter and is now diving deeper into the global renewable energy 

industry. She is the person to seek if you need information about Latin 

American renewables and the Spanish market. 

More articles by the author 

Cookie settings Accept cookies 

https://renewablesnow.com/news/xinte-energy-proposes-to-build-100000-tonne-per-year-polysilicon-production-plant-732987/ 6/7 

Page 346 of 571



6/15/2021 Xinte Energy proposes to build 100,000-tonne-per year polysilicon production plant 

for the global renewable energy industry. 

Learn more.. 

Premium access 

Gain unlimited access to know the latest in 

renewable energy. 

Subscribe now 

Contact us 

Editorial team 

Marketing 8- Sales team 

Customer Care team 

Follow us 

• LinkedIn 

O Twitter 

O Facebook 

O  RSS feeds 

Services 

News 

Research 

Press Releases 

Events 

Advertise with us 

Disclaimer Terms Er Conditions Privacy Policy Code of Ethics 

Copyright ©2021 Renewables Now. All rights reserved. 

Cookie settings Accept cookies 

https://renewablesnow.com/news/xinte-energy-proposes-to-build-100000-tonne-per-year-polysilicon-production-plant-732987/ 7/7 

Page 347 of 571



 

 

 

EXHIBIT 39 

 

 

 

 

 

Page 348 of 571



6/15/2021 GCL-Poly investing $826m in construction of 60,000 MT polysilicon plant in China — pv magazine International 

caceus 
3D Virtual Exhibition 

CELLSSMART CITY 

solis 

GCL-Poly investing $826m in construction 
of 60,000 MT polysilicon plant in China 
The clean energy company is spending RMB 5.68 billion on the creation of the poly plant, 
which will comprise 40,000 tonnes of new production capacity and 20,000 tonnes of 
relocated capacity from the firm's existing facility in Xuzhou. 

APRIL 6, 2017 IAN CLOVER 

MANUFACTURING MODULES & UPSTREAM MANUFACTURING CHINA 

The new GCL-Poly 20 GW ingot facility will dramatically boost the company's mono ingot production 

capacity. 

Image: Dave Tacon/Polaris 
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China's GCL-Poly is to invest RMB 5.68 billion (US$826 million) in the construction of a 60,000 

tonne polysilicon production facility in Xinjiang, China. 

The project will comprise 40,000 tonnes of new capacity and 20,000 tonnes of 'relocated' 

capacity from GCL-Poly's existing production facility in Xuzhou, which will duly be closed once the 

new Xinjiang facility is up and running. 

GCL-Poly will finance one third of the investment with capital from internal, resources, with the 

remainder of the funds coming via debt finance. The company said in a press statement that it is 

in active discussions with potential investors regarding the project, although thus far no 

cooperation agreements have been signed. 

The first phase of construction — comprising 20,000 tonnes of capacity, is expected to be 

completed by the second quarter of 2018, with phase two (an additional 20,000 tonnes) penciled 

for completion by the end of next year. 
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The final phase, which would include the transfer of 20,000 tonnes production capacity from 

Xuzhou to Xinjiang, is scheduled to be completed by the end of 2020. Once fully completed, GCL-

Poly says that its annual polysilicon production capacity will rise to 115,000 tonnes by 2020. 

Lower expected energy and tariff costs in China will also enable GCL-Poly to contribute to the 

reduction of polysilicon production costs, the company added. 
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Hemlock Semiconductor Corporation - Wikipedia 

Hemlock Semiconductor Corporation 

Hemlock Semiconductor Corporation is the largest producer of polysilicon in the United States. It 
is owned by Corning Inc. and Shin-Etsu Handotai, founded in 1961, and named after Hemlock,  
Michigan, the location of its factory. Its current facilities produce some 36,000 tons of polycrystalline  
silicon, ranking it among the top five producers worldwide.LI 

Polycrystalline silicon, also called polysilicon, is a high purity, polycrystalline form of silicon, used as a 
raw material by the solar photovoltaic and electronics industry. 
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Former Tennessee facility 

The company expanded with the Japanese joint venture partners Shin-Etsu Chemical and Mitsubishi 
Materials, for a new $1.2 billion plant opening near Clarksville, Tennessee. Though it officially opened in 
2012, chemicals were never inventoried and no product was made. The plant was under negotiations in 
2011 for a further $3 billion expansion, to keep pace with manufacturing competition from China. 

In December 2014, Hemlock Semiconductor Corporation announced the permanent closure of the $1.2 
billion Tennessee plant, due to adverse conditions from industry oversupply and ongoing challenges 
from global trade disputes. Many of the approximately fifty employees in Tennessee were offered 
employment positions in Michigan at the Hemlock Semiconductor or Dow Corning facilities, and the rest 
received severance packages.b1 

In December 2015, Google announced that they will buy the facility, and invest more than $600 million 
to turn it into their 15th datacenter.b1 

End Of Dow Corning Joint Venture 

Dow Corning announced that June 1, 2016 would be "day one" such that -W Dow Chemical Company will 
assume l00% ownership of the Dow Corning Corporation, concluding the 73-year joint venture between 
Dow Chemical and Corning Inc.. 

Hemlock Semiconductor continues as an independently run entity with two shareholders: Corning Inc. 
owns 80.5%, and Shin-Etsu Chemical owns 

See also 

https://en.wikipedia.org/wiki/Hemlock_Semiconductor_Corporation 1/2 
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• Dow Corning Corporation — joint venture. 

• Corning Inc. 

• Dow Chemical Company 

• Shin-Etsu Chemical  
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Leading nnonocrystalline wafer producer and 'Solar Module Super League' (SMSL) member LONGi 

Green Energy Technology is planning to invest around US$875.7 million in expanding its 

Czochralski-based monocrystalline silicon (mono-Si) ingot and wafer capacity by 15GW, while 

expanding mono-Si solar cell capacity by an initial 3GW in 2020. 

LONGi said it had signed a strategic agreement with the Yinchuan Economic and Technological 

Development Zone for the new 15GW ingot and wafer production facility, which is expected to cost 

around US$643 million. The facility is expected to gradually start ramping production in the second 

half of 2020. 

The company had recently announced plans to invest approximately US$773 million  

(https://www.pv-tech.org/news/longi-investing-us773-million-in-significantly-expanding-mono-

ingot-and-waf) in expanding mono-Si ingot capacity at two production sites in China, which 

included 6GW in Baoshan and 6GW in Lijiang. LONGi also announced at the same time a 10GW 

expansion of mono-Si wafer production as part of a Phase 2 expansion at facilities in Chuxiong. 

These previously announced expansions would take mono-Si ingot cumulative nameplate capacity 

to 38GW in 2019. LONGi had previously announced plans to take ingot capacity to 45GW by the 

end of 2020. 
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The new 15GW plans would take mono-Si ingot and wafer nameplate capacity to 53GW after 

2020. 

LONGi also announced that its subsidiary, SMSL member LONGi Solar would establish a mono-Si 

solar cell plant in Yinchuan. Initial capacity would be 3GW at a cost of around US$233 million. The 

facility would have a nameplate capacity of 5GW. The initial production ramp would be in the first 

half of 2020. 

The company had recently announced a new 1GW mono-Si cell plant (https://www.pv-

tech.orginews/longi-investing-us773-million-in-significantly-expanding-mono-ingot-and-waf) would 

be built in Malaysia at the Shama Jaya Free Industrial Park, Kuching City, Sarawak, Malaysia at a 

cost of approximately (US$125.5 million). 

Combined with the latest expansions planned in China, LONGi Solar's mono-Si cell nameplate 

capacity would reach 10GW by the end of 2020. 
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LONGi's Hi-MO N: N-type TopCon breakthroughs boost efficiency 
and energy yield for large scale PV (https://app.livestorm.co/solar-
media/longis-hi-mo-n-n-type-topcon-breakthroughs-boost-
efficiency-and-energy-yield-for-large-scale-pv? 
utm_source=pvtechszutm_medium=event-listings) 

28 July 2021 

LONGi has launched its Hi-MO N module, the company's first bifacial module with N-type TOPCon cells, designed to deliver 

ultra- high value and lower LCOE to utility-scale PV power plants. This PV TechTalk Product Series webinar will provide an 

overview of the module's technology and how the introduction of n-type technologies will provide efficiency and 

performance gains for solar project developers. 

# c-si manufacturing (https://www.pv-tech.org/taq/csi-manufacturing/), china (https://www.pv-tech.org/taq/china/), 

lonqi solar (https://www.pv-tech.org/tag/longi-solar/), 

lonqii green energy technology (https://www.pv-tech.org/tag/longii-green-energy-technology, 

malaysia (https://www.pv-tech.org/tag/malaysian monocrystalline wafer (https://www.pv-tech.org/tag/nnonocrystalline-wafer/), 

p-type mono perc (https://www.pv-tech.org/tag/ptype-mono-perc/), pv celltech (https://www.pv-tech.org/tag/pv-celltech/), 

solar cell (https://www.pv-tech.org/taq/solar-cell/)  
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Risen Energy to set up US$10.2bn solar manufacturing 
plant in Malaysia (https://www.pv-tech.org/risen-energy-
to-set-up-us10-2bn-solar-manufacturing-plant-in-
malaysia/) 
June 28, 2021 

Risen Energy will spend MYR42.2bn (US$10.2 billion) over 15 years on a new solar manufacturing plant in Malaysia, representing 
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2The combined total capital expenditure (where noted) is guided at over US$4.1 billion through to 

the end of 2023. Image: JA Solar 

PV Tech's analysis of 'Solar Module Super League' (SMSL) member JA Solar's capacity expansion 

announcements in the first nine months of 2020 have revealed the company has already 

announced a total of over 104GW of combined plans, including ingot/wafer, solar cell and module 

assembly. 
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Just before completing this analysis, leading SMSL member JinkoSolar stunned the industry by 

confirming it had completed a 9GW expansion of module assembly capacity in the first half of 

2020. This was intended to be completed by year-end and would extend assembly capacity to 

30GW, a 90% year-on-year increase by the end of 2020. Full analysis of JinkoSolar's news can be 

read here. (https://www.pv-tech.org/news/jinkosolar-almost-doubling-module-assembly-capacity-

year-on-year-to-30gw)  

Trina Solar has since updated its capacity expansion plans (https://www.pv-tech.org/news/trina-

solar-adding-a-further-10gw-of-new-module-assembly-capacity-as-target-of-50gw-approaches)  

from targeting module assembly capacity reaching at least 39.5GW in 2022 to 50GW by the end of 

2021. 

Not to be left out, JA Solar had a number of capacity expansion projects 'under construction' by the 

end of 2019, which the company reported in its first annual report after re-listing in China. PV Tech 

estimated that these plans would all be completed and operational in 2020. 

The manufacturer is believed to have exited 2019 with in-house nameplate capacity of 11.5GW of 

ingot/wafer production, followed by matching capacity for solar cells and module assembly of 

around 11GW. Putting this in perspective, JA Solar's PV module shipments in 2019 were reported 

to be 10.26GW, a record annual shipment figure and the first time the company had surpassed the 

10GW milestone for annual module shipments. 

First wave of expansion plans 

The first capacity expansion plans to ramp in 2020 included around 2GW of ingot/wafer, 2GW of 

solar cell expansions and over 5GW of module assembly expansion plans. These were mainly in 

China but also cell and module expansions at its Malaysian facilities. 

As a result, JA Solar was expected to end this year with in-house ingot/wafer nameplate capacity 

of approximately 13.5GW, solar cell capacity of around 13GW and module assembly exceeding 

16GW. 

This first set of 2020 plans totalled approximately 9GW of announced capacity expansions. 
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Second wave of expansion plans 

However, in the first two months of 2020, JA Solar announced a second wave of capacity 

expansion announcements. These included plans for a 5GW cell production facility (soon after 

doubled to 10GW in March) as well as a 10GW module assembly plant. 

The newbuild projects were said to require capital expenditure of around RMB10.2 billion (US$1.5 

billion). Importantly, these expansions were said to be planned over a four-year period with the 

initial phase comprising a 5GW expansion of solar cell capacity and 5GW of module assembly 

expansions. Phase I is expected to be in production by the end of 2021. Phase Il will be completed 

and start ramping sometime in 2023. 

JA Solar also announced a complete re-tooling of idled workshops for 2GW of wafering equipment 

(Diamond Wire) at a plant in Ningjin, China costing around US$ 9.8 million and only taking around 

three months to complete and start ramping production. 

This second wave of capacity expansion announcements totalled 23.6GW. 
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Third wave of expansion plans 

On 13 August 2020 JA Solar started announcing a third wave of planned capacity expansions. This 

started with a new 20GW ingot/wafer expansion in Nanhaizi Industry, Qujing Economic and 

Technological Development Zone, Qujing City, Yunnan Province, China. The capital expenditure was 

expected to be around RMB5.8 billion (US$857 million). The planned expansions are to be carried 

out in two phases, taking 36 months for full completion. 

This was followed four days later with another round of announcements, totalling 11.2GW. 

Included in this single announcement was 4GW of further wafer slicing capacity, split between two 

subsidiaries (Ningjin Songgong Electronic Materials Co and Crystal Ocean Semiconductor 

Materials (Donghai) Co) each of 2GW. 

JA Solar also announced a major 20GW expansion of ingot/wafer production, located in the 

Nanhaizi Industrial Park, Qujing Economic and Technical Development Zone, Yunnan province by 

subsidiary, Qujing Jinglong Electronic Materials Co. The total Capex for this project was to be 

around RMB5.8 billion (US$853.6 million) with the project split into two phases and completion 

due in 36 months. 

JA Solar also announced in this round of expansion plans a solar cell plant conversion to large-

area high-efficiency cells, totalling 4GW at an existing solar cell plant in Xingtai City, Hebei 

Province. The total investment for the project was said to around RMB1.18 billion (US$174 million). 

The SMSL member also announced it would utilise and existing facility in the Fengxian 

Comprehensive Bonded Zone, Shanghai to upgrade to large-area module assembly production, 

totalling 3.2GW of nameplate capacity at a capital cost of around RMB332.48 million (US$50 

million). The conversion was said to take around six months to complete. 

It should be noted that very few major manufacturers have specifically detailed manufacturing 
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facilities that are being upgraded to high-efficiency large-area wafer/cell production plants, 

although many long-standing players have legacy facilities that have equipment that is 

approaching end-of-life and needs to be retooled or shuttered. Because of retrofitting facilities, it 

can become difficult to establish if new nameplate capacity is being added or whether such plans 

simply replace existing nameplate capacity. 

However, on the basis of the information available it would seem that re-tooling existing facilities 

can add over 1GW of extra capacity, or more than a 50% capacity increase, due to new tooling 

density, productivity and higher overall cell/module conversion efficiencies. 

This third wave of capacity expansion announcements, totalled 31.2GW. 
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Fourth wave of expansion plans 
The fourth wave of capacity expansion announcements was announced in mid-September. 

Although JA Solar updated on some of the previously announced plans, several new expansions 

were also announced at that time. 

The first was a 3.5GW high-efficiency large-area solar cell plant in Gwangju Industrial Zone, 

Gwangju Town, Viet An County, Bac Giang Province, Vietnam at a capital cost of around RMB1.47 

billion (US$217.2 million). The project construction period was said to take around 15 months. JA 

Solar has operated a wafering plant in Bac Giang, Vietnam since 2015. 

Also included were plans for JA Solar Vietnam to expand module assembly production at the same 

location by a further 3.5GW to support the solar cell expansion. The company said that the project 

would cost around RMB700 million (US$102.5 million) and be completed in 11 months. 

With inclusion of a 1.5GW ingot-wafer expansion announced in 2019 for the Vietnam 

manufacturing hub, JA Solar is significantly expanding its manufacturing footprint in the country, 

specifically for sales in overseas markets, not least expanding sales in the US. 

Another major new project announcement was a 6GW high-efficiency large-area solar cell project, 

via its subsidiary, JA Solar (Yangzhou) Solar Technology Co. Located in the Yangzhou Economic 

and Technological Development Zone (ETDZ), Jiangsu province, JA Solar said the project would 

take around 12 months to complete at a total investment of around RMB1.72 billion (US$252 

million). 

The smallest project announced was a 1GW ingot expansion in Ningjin County, Hebei province, 

accompanied by a 5GW expansion of wafering operations. This project is expected to be complete 

in 12 months at a cost of around RMB 670.6 million (US$98 million). 

This fourth wave of capacity expansion announcements, totalled 19GW. 
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Summary 

In the first nine-months of 2020, JA Solar has announced a combined total of 35.8GW of 

ingot/wafer capacity expansions, topped slightly by advanced solar cell expansion plans of 

36.5GW and module assembly expansion plans reaching 32GW by the end of 2023. Combined, JA 

Solar has announced at least 104.8GW of combined capacity expansion plans in 2020. 

The combined total capital expenditure (where noted) is guided at over US$4.1 billion through to 

the end of 2023. 
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PV Tech Premium 

How JA Solar is responding to materials price increases 
(https://www.pv-tech.org/how-ja-solar-is-responding-to-
materials-price-increases/) 
June 9, 2021 

Price increases in polysilicon and other auxiliary solar module materials have exerted much pressure on manufacturers, JA Solar 

has said, impacting on profitability in the first half of 2021. Xinnning Huang, senior vice president at JA Solar, tells PV Tech how the 

company is responding. 
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Solar 

GCL Poly Energy plans 20 
GW ingot factory in China 
April 11 (Renewables Now) - China's GCL-Poly 

Energy Holdings Ltd (HKG:3800) intends to build 

a 20-GW monocrystalline silicon manufacturing 

facility for the research and development, 

production and sale of monosilicon ingots. 

Under a non-legally binding deal with the local 

government, the company has agreed to 

construct this facility in Qujing at a total cost of 

CNY 9 billion (USD 1.43bn/EUR 1.16bn). It will 

implement the project through a joint venture 

with its strategic partners. 

Ingot casting workshop. Source: GCL-Poly 

Energy Holdings Ltd 

The Qujing government and the Management Committee of the Qujing Economic 

and Technological Development Zone are expected to facilitate the construction of 

the complex in two 10-GW phases, according to the announcement. More 

specifically, they will assist with identifying land, securing the needed approvals and 

supervising the project. 

Polysilicon and multicrystalline wafer manufacturer GCL-Poly noted that it plans to 

allow the joint venture to use its CCZ constant czochralski monosilicon technology in 

the production at the new site. 

(CNY 1.0 = USD 0.159/FUR 0.129) 

More stories to explore 
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A round-up of the latest solar manufacturing capacity announcements in China continued 

unabated during the festive season, leading up to the beginning of 2021. 

JA Solar: 20GW large-area wafer plant expansion 

'Solar Module Super League' (SMSL) member JA Solar finished 2020 by revealing plans to build a 

20GW ingot and wafering plant in in Baotou Equipment Manufacturing Industrial Park, Baotou City, 

Qingshan District, Inner Mongolia. 

JA Solar's Phase III 20GW Baotou plant expansion is expected to cost around RMB5.8 billion 

(US$897 million), although timelines for the construction and possible phased ramps were not 

disclosed. 

The SMSL manufacturer had previously announced a number of capacity expansions in 2020  

(https://www.pv-tech.org/editors-blog/ja-solars-capacity-expansion-announcements-in-2020-top-

104gw-across-wafer-cell-and-modules), including a 6GW PV module assembly expansion in  

December 2020. (https://www.pv-tech.org/news/ja-solar-adds-6gw-module-assembly-plant-to-

extensive-2020-expansion-plan-announcements)  

The latest ingot and wafer expansions follow-on from an announcement made in August 2020 for 

the Phase II (20GW) plans in Baotou. The two expansion announcements in December (See chart 

F5 section) is the fifth major grouping of expansions announced by JA Solar in 2020. 
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JA Solar's ingot and wafer capacity expansion announcements in 2020 have topped 46GW, 

according to PV Tech's analysis of ongoing PV manufacturing expansion plans. 
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70,000 

60,000 

50,000 

40,000 

30,000 

20,000 

10,000 

0 III Ill Ill Ill Ill Ill Ill 
2017 2018 2019 2020 (F1) 2020 (F2) 2020 (F3) 2020 (F4) 2020 (F5) 

• Ingot! Wafer (MW) • Solar Cell (MW) • PV Module (MW) 

GCL-SI: 10GW solar cell manufacturing base 

GCL System Integration Technology Co (GCL-SI) signed an agreement on 30 December, 2020 with 

the Leshan Municipal People's Government and Leshan High-tech Industrial Development Zone 

Management Committee to build a 10GW solar cell manufacturing base. 

The last capacity expansion announcement from GCL-SI was back in March 2020 (https://www.pv-

tech.org/news/gcl-si-building-60gw-integrated-solar-module-megacomplex-in-hefei-city) when the 

SMSL member announced a 60GW integrated 210mm wafer/cell and module assembly 

manufacturing hub in Feidong County in Hefei City, Anhui Province, China. These plans continue to 

be in the planning stage, according to previous financial updates. 

The new 10GW cell plant in Leshan was said to cost a total of RMB4.3 billion (US$665.3 million) 

and will be constructed in two phases. 
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The first phase of the construction of a 5GW cell plant, with an industrial land area of about 160 

mu, is expected to be completed by the end of 2021. The second 5GW phase is expected to be put 

into full production before the end of the first half of 2022, according to the statement. 

Canadian Solar: 10GW cell and module assembly 
plant 

Canadian Solar was reported to have announced its single largest solar cell and module assembly 

plant complex in the Suqian Industrial Park, Jiangsu Province, China. 

The 10GW cell and module assembly project was expected to require a total investment of RMB3.6 

billion (US$557 million). 

The first phase will include a 5GW module assembly plant including 10 high-efficiency module 

production lines that will be put into production in September 2021. The second phase (5GW) was 

said to be scheduled to start construction in August 2021 with completion and production ramp in 

August 2022. 

The combined project was said to be controlled by a subsidiary, Canadian Solar Power Group Co. 

Separately, Canadian Solar was reported to have signed an agreement with the Funing, Yancheng, 

Jiangsu province government to build a new wafering plant with a capacity of 10GW at a cost of 

RMB 1.9 billion (US$155 million), built over two phases. 

The first phase of the project was said to start construction in January 2021 and be operational in 

June 2021. Canadian Solar already operates cell and module manufacturing facilities in Funing. 

# c-si manufacturing (https://www.pv-tech.org/tag/csi-manufacturing/), 
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Polysilicon supplier and solar cell maker Tongwei announced on Thursday it signed an 

agreement with the government of Leshan City and the Wuhua district for a new polysilicon 

manufacturing site with a capacity of 200,000 metric tons. According to the statement, the total 

investment for this polysilicon capacity is RMB 14 billion, around $2.1 billion. Construction of the 

facility will take place in two phases of 100,000 MT each, with phase I estimated to be completed 

and commissioned by the end of 2022, followed by phase II. Tongwei has a total 80,000 MT 

polysilicon capacity and 150,000 MT under construction. By the end of 2022, the company will 

have a total polysilicon capacity of 330,000 MT, including the new expansion plan, and the figure 

will grow to 430,000 when phase II of the project is finished. 

Chinese glass group G-Crystal announced on Thursday that its Malaysian unit completed 

construction and commissioned its glass production lines for thin-film PV panel products. Work 

on the facility started in 2018 with a planned capacity of 500 metric tons of PV glass per day. The 

company has signed a supplement agreement with First Solar for the next 10 years, G-Crystal 

added. 

In its latest market observation, released Wednesday, Taiwan-based market research company 

PV InfoLink reports that the price of polysilicon remained stable from last week. The main deal 

price is around RMB 200 ($30.90) per kilo, with no change from last week. Due to lower capacity 

utilization on the wafer side, the high quote of poly was rejected by downstream users. Cost 

pressure eventually spread from downstream modules and cells to wafers. Due to high inventory 

and lower capacity utilization, wafer orders dried and wafer makers had to cut prices, especially 

on large-sized wafers like 182 mm and 210 mm, both of which suffered around 10% reductions. 

Cell prices also dropped slightly due in part to higher pressure from high inventory and the 

likelihood of a potential deal with module makers. Module prices also dropped because of 

upstream cost cutting. However, generally the market is still cool with high prices and low 

consumption. 
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Independent shareholders at state-controlled manufacturer Luoyang Glass will vote on the 

proposed RMB 182 million ($28.2 million) acquisition of glassmaker Qinhuangdao North Glass Co 

Ltd at an extraordinary general meeting on July 21. Luoyang wants to acquire a 60% stake in the 

target company from the China Yaohua Glass Group Co Ltd warehousing and sales entity which is 

itself controlled by Luoyang's ultimate owner, China National Building Material Group. The deal 

would remove duplication and competition for Luoyang, which said the investment would also 

enable it to "optimize the layout of its photovoltaic glass business segment" and "expand 

production." 
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Business 

China's growing share of solar market comes at a price 

By Steven Mufson 

December 16, 2011 

China was mentioned 59 times when Energy Secretary Steven Chu testified last month before a House 

subcommittee on the U.S. loan guarantee program for renewable-energy projects. 

"Countries like China are playing to win in the solar industry," Chu said. 

"My big thing is that I worry about China," said Rep. Brian P. Bilbray (R-Calif.). 

"The Chinese are eating our lunch," said Rep. John D. Dingell (D-Mich.). 

Yet if Chinese solar companies are eating our lunch, they're also choking on it. Growth in global solar 

manufacturing capacity is outpacing global demand, and prices of solar energy products are plunging. And 

while U.S. politicians portray Chinese firms as heavily subsidized rivals gobbling up global market share, 

Chinese solar companies are suffering from some of the same ills afflicting their U.S. competitors. 

Some of China's biggest companies are losing money, shelving capital expenditure plans and looking to 

conserve dwindling reserves of cash. To avoid going deeper into debt, they have borrowed only a tiny fraction 

of $34 billion in loans available to them from the China Development Bank. 

For consumers, the cutthroat competition is a good thing. Wholesale solar panel prices have dropped as much 

as 50 percent this year, and retail prices are less than half what they were five years ago. Industry experts say 

that the day is near when solar can compete against other energy sources without subsidies. In certain places 

and at certain times of day, it's already viable. Meanwhile, analysts say, if China wants to subsidize solar 

products, Americans can buy more of them. 

For some U.S. companies, China's expanding industry has meant more jobs. Cheap panels fuel greater sales — 

and installation accounts for more than half of U.S. solar industry jobs. 

Moreover, the United States has a trade surplus with China in solar goods, led by exports of polysilicon, the 

raw material needed to make photovoltaic cells, which in turn are the building blocks for solar panels. 

The United States also exports the solar manufacturing machinery. Applied Materials, which made its name 

in the semiconductor business, beat analysts' expectations earlier this year thanks to sales of equipment for 

making solar cells. To promote sales, the Santa Clara, Calif., company has set up a research center in the 
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Chinese city of Xian and moved its chief technology officer there. "Now we are doing for the green economy 

what we did for the Information Age," the company says on its Web site. 

GT Advanced Technologies, which sells furnaces and other equipment for making the polysilicon and ingots 

used in making solar cells, does 98 percent of its business in Asia, much of it in China. "We compete very 

effectively as a U.S.-based corporation in spite of the fact that my Chinese competitors sell at half my price," 

said Tom Gutierrez, chief executive of the New Hampshire-based firm. "We beat them through technology 

and innovation." 

But U.S. solar panel manufacturers and people who believe that solar manufacturing can become part of a 

new "clean technology" economy are unhappy. They believe that the flood of Chinese solar cells is a textbook 

case of dumping — an economic term to describe when foreign companies overwhelm a market with cheap 

goods to drive competitors out of business. Later, after gaining control of that market, the foreign companies 

can jack up prices. 

Chinese panels are selling for less than $1 a watt, while those made elsewhere sell for about 20 percent more, 

according to Bloomberg New Energy Finance. 

China supplies nearly half of U.S. solar panel imports — 44.6 million units in the first eight months of the 

year, up from 3.8 million in 2008, according to an anti-dumping petition filed by a group of U.S. firms. Those 

sales rocketed to $1.69 billion through August of this year from $233.3 million in 2008. 

The biggest of those panel makers, Suntech, promotes its products in ads that show two panels hooked up to 

an electric American flag. "Now Power America, from America," the ad says, even though only 2 percent of 

Suntech's manufacturing capacity is in the United States. 

But volume doesn't guarantee profits and for Chinese solar companies, it has been a painful rise to the top 

ranks of the global market. Suntech, JA Solar and LDK Solar, the top Chinese solar panel makers, reported 

losses for the third quarter and warned investors the outlook was grim. JA Solar reported operating losses and 

a writedown on the value of its inventory. Suntech, which lost $116.4 million in the third quarter, said it 

expected shipments to drop 10 percent in the fourth quarter. 

"This will be challenging for all solar companies," Suntech chief executive Shi Zhengrong said during a 

conference call with investors in November. Many of China's more than loo solar cell firms and 300 solar 

module companies with lower-quality products could close down. 

In addition, Chinese solar panel makers are facing possible tariffs as the U.S. International Trade Commission 

weighs charges in the dumping case. In a 6 to o vote Dec. 5, the ITC found a "reasonable indication" that 

Chinese imports are "materially injuring" the U.S. industry. It is considering whether to impose duties, and at 

what level. 
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In a Nov. 22 conference call about its quarterly earnings, JA Solar chief executive Fang Peng said the company 

might move some of its finishing operations to other countries, such as South Korea or Taiwan, so that its 

panels would not be considered imports from China. "To be prudent we need to have a work-around 

solution," chief financial officer Min Cao said. 

"China is not pricing its products to make money," said Timothy Brightbill, a lawyer at Wiley Rein who is 

representing U.S. solar panel makers in the dumping case. "It's pricing its products to try to dominate this 

market." 

A new type of Chinese industry? 

There is a measure of irony in the growth of the Chinese solar industry. In its new five-year economic plan, unveiled in March, China's 

government has singled out 35 sectors, including solar and other types of renewable energy, as priorities for creating a cleaner, 

technology-based economy, one with a healthier balance between domestic demand and exports. 

"We have to develop our green economy," Cheng Siwei, former vice chairman of the standing committee of 

the National People's Congress, said at a Brookings Institution event Nov. 1. 

Yet Barry Naughton, an economics professor at the University of California at San Diego, noted that China is, 

in fact, re-creating "the old pattern of economic development." Like many Chinese industries from the past, 

the solar industry is supported by subsidies and loans from state-owned banks; it imports equipment, thrives 

on low-margin, high-volume exports and often violates basic environmental standards in disposing of waste. 

In September, riot police clashed with about 500 people who damaged vehicles and stormed a Jinko Solar 

plant, which they said had dumped toxic waste in a local river. 

The U.S. economy, by contrast, focuses on jobs that add more value — research, design and equipment 

manufacture — and it captures profits at the retail level. 

"I'm worried that what we see in China is .. . a pattern where existing technologies — sometimes mature, 

sometimes not — are ramped up rapidly, expanded quickly, because they have access to government support," 

Naughton said. "That kind of support has a danger because it distorts the overall global environment for these 

newly emerging technologies — technologies that are important for all of us." 

Joanna Lewis, a professor of science, technology and international affairs at Georgetown University, adds that 

"the part of the process that China excels in is energy-intensive and not environmentally friendly." She adds 

that solar is "clean, green technology, but only after you manufacture it" — and not if it's all exported. 

While China talks about boosting its domestic market, its solar panel manufacturing capacity is 32 times 

greater than domestic consumption. Solar last year accounted for just o.006 percent of China's electrical 

power, Naughton said. 

"Solar panel manufacturers in China are not so much in a technology business as a commodity one," 

Massachusetts Institute of Technology professor Edward Steinfeld and MIT researcher Jason Lee wrote in an 
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unpublished paper. "They get into the game by buying expensive assembly line equipment (mostly from 

American suppliers). They produce a product identical to that of their many other Chinese competitors, and 

then they try to hang on by producing at massive scale and tiny profit margins." 

Solar subsidies 

Yet this is a business that few political leaders in America are ready to concede. 

"I'm not going to surrender to other countries technological leads that could end up determining whether or 

not we're building a strong middle class in this country," President Obama said Oct. 6 in discussing the 

bankruptcy of Solyndra, a solar panel maker that received $535 million of federal loan guarantees. 

He added, "There are going to be times where it doesn't work out, but I'm not going to cave to the competition 

when they are heavily subsidizing all these industries." 

Seven U.S. solar cell and module makers have banded together to form the Coalition for American Solar 

Manufacturing, a new group, to file the dumping case. Many of them thought the existing trade group, the 

Solar Energy Industries Association, would not back the petition because its chairman is an executive at 

Suntech, the Wuxi, China-based company that also has a small facility in Goodyear, Ariz. On Dec. 12, the 

German-based company SolarWorld quit the SETA board, saying in a letter that it "no longer serves the 

interest of our company." 

Over time, academic exchanges and trade have kept the Chinese and U.S. solar industries entwined. For 

example, Fang Peng, the chief executive of JA Solar, earned his doctorate at the University of Minnesota, then 

held technology and management posts at Applied Materials, working on semiconductors. Suntech's chief 

financial officer earlier worked at Disney, Bechtel and Price Waterhouse, and its supply chain head got his 

MBA at Michigan State. 

But the dumping plaintiffs say it isn't just experience that has given Chinese firms a leg up. "We're really quite 

efficient," said Ben Santarris, a spokesman for the U.S. unit of SolarWorld. "However, it is very difficult for us 

to compete with the Communist Party of China." 

SolarWorld's petition cites likely sources of government aid to Chinese solar panel makers, such as grants 

given to exporters by China's Export Product Research and Development Fund and cut-rate insurance from a 

state-owned firm. It alleges that firms such as Suntech and LDK Solar might get help under programs 

designed to foster "famous brand names," from the central government and the province of Jiangxi, where 

both firms are based. 

Many subsidies are given out at the local or provincial level. The dumping petition points to Shandong's 

$34$9 million energy fund for solar water heaters, Hunan's call for a 150 percent tax deduction for solar 

research and development, and Yunnan's grants and low-interest loans. 
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Georgetown's Lewis notes that a Hunan company called Sunzone bought industrial land from the Chinese 

government at one-third the official rate, then listed the land on its books at full value. 

A Suntech filing with the Securities and Exchange Commission in May says most of its subsidiaries qualify as 

"high and new technology enterprises" and therefore pay a 15 percent corporate income tax rate instead of 

33 percent. 

U.S. solar companies and lawmakers also point to the $34 billion in credit that the China Development Bank 

has offered to the big five panel makers. But JA Solar, which in September 2010 announced that the bank 

would provide $4.7 billion in financing, told Bloomberg News last month that it has not drawn down any of 

that amount. Suntech has used less than w percent of its $7 billion facility, said Andrew Beebe, the company's 

chief commercial officer. Other firms have also balked at the bank's offer for the time being. 

The China Development Bank's interest rates have been "market rates," according to Beebe and SEC filings by 

Chinese solar firms listed on the New York Stock Exchange. Beebe says Suntech paid as little as 4.5 percent 

over the past couple of years and more than 6 percent this year. That is about three times as high as the rates 

Solyndra was paying for five-year loans from the Federal Financing Bank. 

SEC filings reveal other advantages for Chinese firms. Suntech describes a guarantee it gave for a loan of 

554 million euros provided by China Development Bank to a project developer called Solar Puglia, which 

Suntech had acquired. When Solar Puglia's power projects were not connected to the grid by Jan. 30, 2011, 

China Development Bank was entitled to demand immediate payment; it did not. 

Another key trade dispute: The price and availability of polysilicon. China has imposed a quota on exports of 

polysilicon, the key ingredient of most solar panels. That has kept the price of silicon in China artificially low. 

In 2008, the price of polysilicon spiked as high as $45o a kilogram (2.2 pounds). Solyndra's panels did not 

use silicon, an appealing feature at that time, and Energy Department officials said they could not foresee a 

plunge in polysilicon prices. 

But GCL Poly, a company with ties to the People's Liberation Army and the Chinese government, was already 

revving up production, providing half of the needs of Chinese exporters by late 2010, according to a report by 

the research group Fathom China. Today the price of polysilicon has crashed to less than $30 a kilogram. It's 

off 30 percent in the past month alone, the lowest level since around 2003, according to Bloomberg New 

Energy Finance group. GT's Gutierrez says companies can make polysilicon today at less than $25 a kilogram, 

after depreciation expenses. 

Most of China's policies until now have been export-oriented, and Chinese companies' fortunes have risen and 

fallen with the size of subsidies in Germany, Italy and Spain. 

Beijing's National Development and Reform Commission for years showed little interest in subsidizing 

domestic solar use, and a "Golden Sun" project subsidized by the ministries of finance and construction was 
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plagued by corruption, poor planning and inferior products, Fathom China said. Ningxia province, beset by 

dust and pollution, found that every one of its 160,00o panels needed to be wiped clean four times a year. And 

the coal-dominated electricity grid is not suited to accommodate large amounts of fluctuating solar power. 

But in the new five-year plan, the Chinese government has set a goal of generating 20 gigawatts of electricity 

with solar by 2020. That would represent just 1 percent of China's expected power generation, but it would be 

roughly equal to the world's total installed capacity. That could mean subsidies similar to Europe's "feed-in 

tariffs," which guarantee artificially high prices to solar energy producers. Such subsidies could tilt Chinese 

solar panel production toward the Chinese domestic market, potentially a positive development for U.S. 

manufacturers. 

Will the best win? 

China isn't the only one handing out subsidies. 

Indeed, Chinese authorities have said they would investigate U.S. subsidies to solar manufacturers. Those 

include a 30 percent production tax credit, investment tax credits, research and development grants, and the 

Energy Department's recent loan guarantees. In addition, renewable energy standards in about 30 states are 

requiring electric utilities to boost the share of renewables in their power-generation portfolios, essentially 

forcing them to buy solar even if at higher prices, a subsidy hidden in utility rates paid by consumers. 

"The support we have received in China is no different and perhaps significantly less than what we've seen 

many companies in the United States and Europe, and Germany in particular, receive," said Suntech's Beebe. 

Meanwhile the U.S. solar industry is divided over the dumping case. 

Some U.S. companies opposed to the dumping case note that SolarWorld received aid from Oregon to set up a 

solar cell factory there and that it will receive assistance from the government of Qatar for a joint venture 

producing polysilicon there. SolarWorld said that it has taken $11 million of Oregon tax credits, but added 

that those credits are "available to companies of all nationalities" and offset "less than 2 percent" of its more 

than $500 million investment in Oregon. 

A SolarWorld spokesman said that the company does not "argue that subsidies are inherently improper," but 

rather "that it is illegal for one country's subsidies to fund its producers in mounting a predatory export drive 

that hobbles domestic producers of a foreign market — exactly what China has done." 

The Coalition for Affordable Solar Energy, by contrast, includes firms involved in installation, which accounts 

for 52 percent of the solar industry jobs, the group says. For them, cheap panels mean more demand, 

regardless of where the panels come from. (SolarWorld says that installers, not consumers, have profited from 

falling panel prices.) 
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Then there are solar manufacturers that use thin-film technology, which is cheaper, though less efficient, than 

photovoltaic panels using crystalline polysilicon. First Solar, an Arizona company with plants in Germany, 

Malaysia and Ohio, is the industry leader and building a plant in Arizona. General Electric is spending 

$600 million to open a thin-film plant in Colorado. 

GE's Victor Abate, vice president of renewables, said in an interview: "The price of solar had to come down for 

it to become mainstream. ... The question is, can you compete? And that depends on technology. The best 

technology is going to win here." 

"It's a race," DeLine said of solar panel manufacturing, "and it's not just the Chinese." 

I;1 59 Comments 

Steven Mufson 

Steven Mufson covers the business of climate change for The Washington Post. Since joining The Post in 1989, he has 

covered economic policy, China, diplomacy, energy and the White House. Earlier, he worked for The Wall Street Journal. In 

2020, he shared the Pulitzer Prize for a climate change series "2C: Beyond the Limit." Follow* 
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6/29/2021 TBEA Announces Plan of Domestic Listing of Its Subsidiary Xinte Energy - PVTIME 

O TUESDAY, 29 JUNE 2021 About Us Contact Us PVBL Brand Rankings Advertising 
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HOME NEWS FINANCE PROJECTS TECHNOLOGY OBSERVATION EXHIBITIONS POLICIES EVENTS Search ... 

7 hours ago - Wuxi Shangji Automation's Ingot Production Now Exceeds 30GW - 

TBEA Announces Plan of Domestic Listing of Its 

Subsidiary Xinte Energy 

JANUARY 15, 2021 BY BENJAMIN IN FINANCE f y in 

PVTIME - TBEA Co., Ltd. (hereinafter referred to as the "Company") reviewed and approved the previously 

discussed "Proposal for Planning of Domestic Listing of the Company's Holding Subsidiary" during its second 

interim board meeting of 2021 earlier this week. 

In order to seize the opportunity for the continuous improvement of the global new energy industry, optimize 

the company's capital structure, further expand and strengthen the company's presence in the new energy 

industry, the company plans to proceed with the preparatory work needed for the domestic listing of its 

subsidiary Xinte Energy Co., Ltd. (hereinafter referred to as "Xinte Energy"). 

UPCOMING SOLAR EVENTS 

No event found! 

< > 
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XINTE Ma& it9 

1. Basic information of the entity to be listed in China 

Xinte Energy is a solar-grade polysilicon producer and PV project contractor. Xinte Energy provides 

polysilicon production, sales of electricity, engineering and construction contracting, inverter manufacturing, 

and PV wafer and module manufacturing. Its financial data (consolidated) for the past two years are as 

follows: 

2019 2018 

Total Assets 4,170,511.60 3,569,970.30 

Net Assets 1,384,867.70 1,129,005.60 

Operating Income 872,211.30 1,205,374.20 

Operating Profit 90,311.50 154,631.60 

Net Profit 51,679.30 111,064.20 

Net Profit Attributable to the Parent Company 40,264.20 110,779.70 

(Unit: 10,000 Yuan) 

Note: the above data are prepared in accordance with international financial reporting standards and 

- 
Smarter Energy for a Better Life 
Huawel FuslonSolar Residential Sma R/ Sot ot 
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have been audited. 

Xinte Energy was listed on the Main Board of the Hong Kong Stock Exchange on December 30, 2015, under 

the stock code 1799.HK. Presently, Xinte Energy has a total share capital of 1.2 billion shares, including 

313,475,630 H shares, accounting for 26.12% of the total share capital; and 886,524,370 domestic shares, 

accounting for 73.88% of the total share capital. The company directly holds 783,921,287 domestic shares of 

Xinte Energy, accounting for 65.33% of the total share capital, and is the controlling shareholder of Xinte 

Energy. The company's wholly-owned subsidiary TBEA (Hong Kong) Co., Ltd. holds 1,223,200 H shares of 

Xinte Energy, accounting for 0.10% of the total share capital. 

2. Authorization for domestic listing 

The company is planning for the domestic listing of Xinte Energy and have started the preparatory work. The 

company's board of directors authorizes the company and Xinte Energy's management to initiate the 

preparatory work for Xinte Energy's domestic listing, including but not limited to the feasibility plan 

demonstration, the organization of the preparation of the listing plan, and the signing of relevant agreements 

involved in the planning process and other listing-related matters. After formulating the domestic listing plan, 

the relevant listing plan and other matters related to the listing will be submitted to the company and Xinte 

Energy's board of directors as well as the general meeting of shareholders for review. 

3. Opinions of independent directors 

The independent directors have expressed their opinions on the matter and believe that the company's 

domestic listing of Xinte Energy is in line with the company's strategic planning and long-term development, 

and there is no situation that harms the interests of the company and shareholders, especially small and 

medium shareholders. After the listing plan is determined, the company will perform the corresponding 

decision-making procedures in accordance with relevant laws and regulations, and review the relevant 

proposals for the domestic listing. lt has been agreed that the company will start the preparatory work for the 

domestic listing of its holding subsidiary Xinte Energy Co., Ltd. 

4. Opinions of the board of supervisors 

The company's board of supervisors believes that the company's domestic listing of Xinte Energy is in line 

with the company's strategic planning and long-term development, and does not harm the interests of the 

company and shareholders, especially small and medium shareholders; and have agreed to start the 

preparatory work for the domestic listing of the company's controlling subsidiary Xinte Energy Co., Ltd. 

5. Impact on the company 
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The company is a service provider that provides system solutions for the global energy industry. lt is a 

national-level high-tech enterprise and large-scale energy equipment manufacturing enterprise. Its main 

business includes power transmission and transformation, new energy, and energy. Xinte Energy is the 

holding subsidiary of the company's new energy business segment and involved in the production of 

polysilicon, and engineering and construction contracting services for photovoltaic and wind power projects. 

Xinte Energy maintains a high degree of independence between its business areas and operating methods 

from other businesses of the company. The specific effects of Xinte Energy's domestic listing are as follows: 

a) Proportion of net profit 

According to the "Audit Report" (XYZH/202OURA30048) issued by ShineWing Certified Public Accountants 

(Special General Partnership), the company's net profit attributable to shareholders of the parent company in 

2019 was 2.018 billion yuan, of which Xinte Energy's attributable to Shareholders of the parent company 

accounted for 13.05% of the net profit. 

b) Proportion of net assets 

According to the "Audit Report" (XYZH/202OURA30048) issued by ShineWing Certified Public Accountants 

(Special General Partnership), as of December 31, 2019, the company's net assets attributable to 

shareholders of the parent company were 34.884 billion yuan, of which the new Xinte Energy's net assets 

attributable to shareholders of the parent company accounted for 21.43%. 

c) Impact on the company's business 

The company's main business includes power transmission and transformation, new energy, and energy. 

Xinte Energy is the holding subsidiary of the company's new energy business segment and is involved in the 

production of polysilicon, and engineering and construction contracting service for photovoltaic and wind 

power projects. Xinte Energy maintains a high degree of independence between its business areas and 

operating methods from other businesses of the company. The domestic listing of Xinte Energy will not have a 

substantial impact on the continued operation of the company's other businesses. 

d) Impact on the company's profitability 

The domestic listing of Xinte Energy and the creation of a new financing platform are in line with the 

company's strategic planning and long-term development. The listing will enhance Xinte Energy's financial 

strength, optimize its industrial layout, enhance the competitiveness and profitability of the new energy 

industry, and achieve better development of the new energy industry. 

6.Rick warning 
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Xinte Energy's domestic listing plan is still in the preliminary planning stage. After the company's management 

has completed the preliminary preparations, the company's board of directors will need to determine whether 

Xinte Energy's domestic listing complies with the "Regulations on Pilot Domestic Listing of Subsidiaries of 

Listed Companies", etc. Laws, regulations, and regulatory documents require resolutions need to be 

submitted to the company's shareholders' meeting for approval. There will still be various uncertain factors in 

the implementation of this domestic listing, which may affect the listing planning and decision-making of Xinte 

Energy. There is a certain degree of uncertainty in this domestic listing. 

In response to the above risks, the company will perform its information disclosure obligations in a timely 

manner based on the progress of the project. Investors are kindly requested to pay attention to the relevant 

risks. 

CM 
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Company Profile Enterprise Culture Social Responsibilities 

TBEA: a service provider of systematic 

solutions for global, energy industry 

https://www.tbea.com/cs/Satellite?c=Page&cid=1467897312334&d=Touch&pagename=TBEA_EN%2FPage%2FENTemplate%2FAboutUS%2FcorpInfo### 1/10 

Page 396 of 571



6/29/2021 TBEA About US 

J atte 

111111pme Ltenyang Trans Group Co., Ltd. 

TBEATaplustan Energy Co. 

TBEA Xinjiang Terefortner Work 

4fsdialt 
TBEAShardong Lunde Taishan Cade Co., 

TBEATia1111> eieji> CC2o., 
'M S 

TBEAXOO9gLtd 

eir 

TBEA GeYang Cade Co . Lte 

> l e 
TBEA (Shangidi)dhonts E Powes 

EHV Equipment Co.. Ltd 

Wire And 
Cable Group 

TBEA Automate Control Equipment 
Corporation 

• Transformer 
Group 

TBEA Hengyang Transformer Co. Ltd 

TBEA Energy (I )Pvt Ltd. 

Power Transmission And 
Distribution Industry 

EPC Project 
Group 

TBEACI=IVonizryering 
Company 

TBEA International Engineering Co., Ltd. 

Xinjiang Join 
BOO 

Co L 
H 

TBEA Xinjiang &masts Co., Ltd. 

tv-vt 

New Energy 
Sources Indus 

TBEA Co.,Ltd. 
(Stock Code: 600089) 

New Materials 
Industry Traditional Energy 

Industry 

Ante Energy Co.,Ltd. 
Owe roc 

nacio 

iBEA Real Estate Design and 

injiang Chengein Landscape Reeara' Int'ute 

Xinjiang TBEA Real Estate 4114 Development Co.,Ltd- Engineenng Co. Ltd 

nr 

[Xinjiang Chengxin Architectural Ornament 
Engineering Co., Ltd. 

and T 
Real Estate 

injiang TBEA 
Group Co.,Ltd 

Xinjiang Tiatjchi Energy Co.,Ltd. 

[Xinjiang Eurasia Silk Road Engineering 
Consultive Management Co.. Ltd 

raffic Constructio 

Inancial Logistl 

inpang TraftiçCdhotroctlon Co.. Ltd 

cs Co,Ltd. 

oup Logistics Co., Ltd 

TBEA is an active participant in the three national strategy new industries of "high-end power transmision and transformation 

equipment manufacturing, renewable energy and new materials." and has successfully established three Listed companies: TBEA 

(stock code 600089), Xinjiang Joinworld Company Limited (stock code 600888) and Xinte Energy (stock code HK1799). 
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The Company actively practices the national strategy of "the Belt and Road initiative" and is devoted to sharing the advanced 

electricity construction experience of China with the world. The Company has provided green technology and smart environment-

friendly, stable and efficient energy equipment to more than 70 countries, including the United States, Russia, Brazil, Mongolia, 

Tajikistan, Kyrgyzstan, Pakistan, etc. and supplied the turnkey project and systematic solutions from survey to design, 

construction, installation and debugging and to training, operation and maintenance to promote the construction of green and 

efficient power supply and grid, benefit the people of various countries and promote the economic development of local areas. 

1000kV Shanxi Southeast - Nanyang -Jingmen Pakistan 100 MW photovoltaic power station 

extra-high voltage model project constructed by TBEA 

New materials such as electronic aluminum 

foil and electrode aluminum foil are used in 

the field of rail transit, electronic information 

technology and automotive lightweight fields 

etc. 
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2x660MW Zhundong Power Plant to transmit 

Xinjiang electricity outside 

Distribution of TBEA industry parks 

The Company has 14 manufacturing industry parks in China and 3 bases abroad. 
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Ranking No.327 in China's top 500 enterprises 

Ranking No.7 in top 100 of Chinese industrial machinery companies 

Ranking No.133 in China's top 500 private enterprises 

Ranking No.80 in Top 250 International Contractors listed by ENR 
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The business scope of TBEA covers over 70 countries and regions and over 20,000 employees are working for the Company. 

In 2015, the total capital of the whole company reached 88.7 billion RMB and the sales revenue was more than 50 billion RMB. The Company has 

built the only national level UHV transformer engineering technology research center, four national level engineering labs, five national level 

enterprise technology centers, post doctor research work stations and academician work stations, which have formed a science and technology 

innovation platform where production, academy and research are integrated. The Company has won the honors of 1 special award, 4 class I 

awards and 1 class II award of national scientific and technological progress prize, China Industry Awards, National High-tech Enterprise, 

National Technology Innovation Model Enterprise, etc. 
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The development of TBEA has won high praises along the 
Belt and Road. 
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SERVICE & COOPERATION+ 

Email.: 

For futher information:infofdtbea.com 

Tel: +86 994 6508838 

Copyright of 2016 Limted By Share Ltd TEBA 
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Trinasolar 
(https://www.trinasolar.com/eu-en) 

Trina Solar Announces Establishment of New 
Manufacturing Base in Thailand to Add 500 
MW Module and 700 MW Cell Capacity 

2015.05.06 

Trina Solar, a global leader in photovoltaic ("PV") modules, solutions, and services, today 
announced that it has set up Trina Solar Science & Technology (Thailand) Ltd., a 
subsidiary company in Thailand to build a manufacturing facility with 500 MW of module 
and 700 MW of cell production capacity. Trina Solar will invest US$160 million in the 
facility, which is located in Rayong of Thailand. Production is projected to commence in 
late 2015 or early 2016. 

Mr. Zhiguo Zhu, COO and President of Module Business Unit of Trina Solar, commented: 
"Thailand is an ideal location for us to build a new manufacturing base due to its 
proximity to key emerging markets in the Asia Pacific region as well as its favorable 
investment environment in terms of land acquisition and labor costs. The new factory will 
serve to diversify and expand Trina Solar's existing manufacturing capacity to meet 
growing demand from both our established key markets and emerging markets. We 
believe diversifying our global manufacturing capacity will allow us to better leverage 
resources more cost effectively, enhance our competitiveness in overseas markets and 
enable us to increase our global market share. Besides, Thailand is also a particularly 
attractive PV market given its sunny environment, long-term PV subsidies, and favorable 
government policies towards the solar sector. We are also very delighted that our 
investment in the region will help create jobs and support local economic development, 
as well as further develop the solar industry in Thailand." 

About Trina Solar Limited 
Trina Solar Limited (NYSE:TSL) is a global leader in photovoltaic modules, solutions and 
services. Founded in 1997 as a PV system integrator, Trina Solar today drives smart 
energy together with installers, distributors, utilities and developers worldwide. The 
company's industry-shaping position is based on innovation excellence, superior product 
quality, vertically integrated capabilities and environmental stewardship. For more 
information, please visit www.trinasolar.com (http://www.trinasolar.com/). 
Safe Harbor Statement 
This announcement contains forward-looking statements within the meaning of the safe 
harbor provisions of the Private Securities Litigation Reform Act of 1995. All statements 
other than statements of historical fact in this announcement are forward-looking 
statements, including but not limited to, the Company's ability to raise additional capital 
to finance its activities; the effectiveness, profitability and marketability of its products; 
the future trading of the securities of the Company; the Company's ability to operate as a 
public company; the period of time for which the Company's current liquidity will enable 
the Company to fund its operations; general economic and business conditions; demand 
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in various markets for solar products; t 4platility of the Company's operating results 
and financial condition; the Company's InaSütect or retain qualified senior 
management personnel an r cegchanand other risks detailed in vvvvvv:in n 
tige Compaily '.flUUlIhI1i. cum IAUlidlIfl These ¡UI ward-
looking statements involve known and unknown risks and uncertainties and are based 
on current expectations, assumptions, estimates and projections about the Company 
and the industry in which the Company operates. The Company undertakes no 
obligation to update forward-looking statements to reflect subsequent occurring events or 
circumstances, or changes in its expectations, except as may be required by law. 
Although the Company believes that the expectations expressed in these forward looking 
statements are reasonable, it cannot assure you that such expectations will turn out to 
be correct, and the Company cautions investors that actual results may differ materially 
from the anticipated results. 
For further information, please contact: 

Trina Solar Europe & Africa 
Sandra Valverde 
T: 34 911 335 935 
E: sandra.valverde@trinasolancom (mailto:michael.katz@trinasolancom) 

05 
MAY 

29.Rooftop PV installations to lead the way in the large-scale solar  

market, expects Trina Solar  (Ieu-en/resources/newsroom/rooftop-pv-

installations-lead-way-large-scale-solar-market-expects-trina-solar) 

15.Trina Solar selected to deploy an additional 2.2MW to the 32.2MW  

Wymeswold Solar Farm  (/eu-en/resources/newsroom/trina-solar-selected-

deploy-additional-22mw-322mw-wymeswold-solar-farm) 

Careers (/eu-en/our-company/careers) Investor Relations (/eu-en/investors) Blog (/eu-en/resources/blog) 

• Cookie Settings (javascript:void(0))• Legal Statement (/eu-en/legal-statement) • Privacy Policy (/eu-en/privacy-policy) 

© Trina Solar 2021 — All Rights Reserved 
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Foreign Exchange Rates - HAD 

RSS Data Download 

Effective June 24, 2019, the Federal Reserve Board staff will make a change to the indexation of the 

daily Broad, AFE, and EME dollar indexes. For more information, see the "Technical Q&As". 

Release Date: Tuesday, July 06, 2021 

Historical Rates for the Chinese Yuan Renminbi 

(Kates in currency units per U.S. dollar except as noted Py an asterisk) 
a. 

3-JAN-00 

4-JAN-00 
i-

8.2798 

8.2799 

5-JAN-00 8.2798 

6-JAN-00 8.27971 

7-JAN-00 8.2794 

10-JAN-00 8.2794 

11 -JAN-00 8.2795 
7 
12-JAN-00 

-1 
8.2796 

13-JAN-00 8.2798 
4 

14-JAN-00 8.2797 

17-JAN-00 ND 

18-JAN-00 8.2793 
4 r 

19-JAN-00 8' 2797 J 
50-JAN-00 8.27947 

21 -JAN-00 8.2795 

24-JAN-00 
i 

8.2789 
4 

35-JAN-00 8.2786, 

r26-JAN -00 8.2782 
1- 
27-JAN-00 

-1 
8.2783 

28-JAN-00 8.2781 1 
h 
31 -JAN-00 8.2777 

1-FEB-00 8.2774 

2-FEB-00 8.2773 

3-FEB-00 
L 

8.27811 

4-FEB-00 8.2788 

7-FEB-00 8.2788 

8-FEB-00 8.2788 
ik 
9-FEB-00 8.2788 

10-FEB-00 8.2788 

71 1-FEB-00 
-1 

8.2788 

14-FEB-00 8.2779 

15-FEB-00 8.2777 
J i r, r-r-n na o n,-1-, 

https://www.federalreserye.gov/releases/h10/hist/dat00_ch.htm 1/113 

Page 410 of 571



7/10/2021 The Fed - Foreign Exchange Rates - H.10 - July 06, 2021 
ZO-HUU- 10 0.9.U0.3 

27-AUG-15 6.40531 

28-AUG-15 6.3890 

31 -AUG-15 6.3760 

1-SEP-15 6.3630 

2-SEP-15 6.3544 

3-SEP-15 6.35491 

4-SEP-15 6.35491 

7-SEP-15 ND1 

8-SEP-15 6.365 

9-SEP-15 
-I 

6.3768 

10-SEP-15 6.3770 

11 -SEP-15 6.3735 

14-SEP-15 6.36641 

15-SEP-15 6.3685i 

16-SEP-15 6.3694 

17-SEP-15 
1 

6.3645 

18-SEP-15 6.3628 

21 -SEP-15 6.3676 

22-SEP-15 6.3750 

23-SEP-15 6.38361 

24-SEP-15 
-1 

6.3818 

25-SEP-15 6.3737 
I 

28-SEP-15 6.3685 

29-SEP-15 6.3621 

30-SEP-15 6.3556 

1-OCT-15 6.3559 

2-OCT-15 
-I 

6.3559 

5-OCT-15 6.3559 

6-OCT-15 6.3559 

7-OCT-15 6.3559 

8-OCT-15 6.3529 

9-OCT-15 
-i 

6.3450 

12-OCT-15 ND 

13-OCT-15 6.3417 i 

14-OCT-15 6.346i 

15-OCT-15 6.3459 

16-OCT-15 6.35231 

19-OCT-15 6.359111 

20-OCT-15 6.3480 

21-OCT-15 
-1 

6.3487 

22-OCT-15 6.3577 
I 

23-OCT-15 6.3488 
1 

26-OCT-15 6.3517 
I 

27-OCT-15 6.3517 

28-OCT-15 6.3581 

29-OCT-15 6.3552 

30-OCT-15 6.3180 

2-NOV-15 6.3180 

3-NOV-15 6.3180 
1 
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29-OCT-20 6.7146 
I 

30-OCT-20 6.6919_, 

2-NOV-20 6.6896 
-i 

3-NOV-20 6.6759_, 

4-NOV-20 6.65041. 
-i 

5-NOV-20 6.6027 J 
6-NOV-20 6.6086 

9-NOV-20 6.62801 

10-NOV-20 6.6146 
-1 

11-NOV-20 ND 

12-NOV-20 6.6114-
-I 

13-NOV-20 6.6039 

16-NOV-20 6.5836 

17-NOV-20 6.5556ii 

18-NOV-20 6.558d 
-i 

19-NOV-20 6.5823_, 

20-NOV-20 6.560g 
i 

23-NOV-20 6.5850 

24-NOV-20 ; 6.5900 

25-NOV-20 6.5750 

26-NOV-20 Nd 
-i 

27-NOV-20 ND 

30-NOV-20 6.576d 
1 

1-DEC-20 6.5705 

2-DEC-20 
; 

6.5622 

3-DEC-20 6.5418 

4-DEC-20 6.53011 
-I 

7-DEC-20 6.5295 

8-DEC-20 6.5307 
4 

9-DEC-20 6.5410 

10-DEC-20 6.541 

11-DEC-20 
-i 

6.5445_, 

14-DEC-20 6.5486 
-I 

15-DEC-20 6.5388 

16-DEC-20 6.532S 
1 

17-DEC-20 6.5321_, 

18-DEC-20 6.539g 

21-DEC-20 6.5493 

22-DEC-20 6.5426 

23-DEC-20 
-I 

6.5400_, 

24-DEC-20 ND 

25-DEC-20 
i 

N 

28-DEC-20 6.5346 

29-DEC-20 6.5300i 

30-DEC-20 6.5208; 
-i 

31-DEC-20 6.5250_, 

1-JAN-21 Nd 
I 

4-JAN-21 6.4601_, 

5-JAN-21 6.4550 
-i 

r  IAKI 04 r ACA, 
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PV manufacturer Zhongli Talesun has become the first of a wave of Chinese firms planning to 

establish manufacturing operations in Thailand to begin production in the Southeast Asian 

country. 

The company said this week that it had begun the first phase of production at its new 500MW 

integrated solar cell and module assembly plant in the Thai-China Industrial Park in Rayong, 

Thailand, announced in February (http://www.pv-

tech.orginews/talesun_building_500mw_integrated_pv_manufacturing_plant_in_thailand). 

Zhongli Talesun had also previously said (http://www.pv-

tech.orginews/snec_2015_zhongli_talesuns_perc_cell_hipro_module_to_be_produced_in_thailan)  

that the plant would produce PERC (passivated emitter and rear cell) technology for its new 'Hipro' 

285W+ modules that were launched at SNEC in May. 

Talesun had said that the new PV modules would deploy solar cells with 20.3% conversion 

efficiencies, providing module conversion efficiencies of 17.55%. 

The company noted in a financial filing in China that the start of production in Thailand would help 

the company further develop its PV business in Southeast Asia as well as across the world due to 

"effectively avoiding the impact of anti-dumping and anti-subsidies", which included the US and 

EU. 

https://www.pv-tech.org/zhongli-talesun-starts-production-at-500mw-perc-production-plant-in-thailan/ 2/6 
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According to PV Tech's tracking of new capacity expansion announcements (http://www.pv-

tech.org/editors-blog/global-pv-manufacturing-expansion-plans-topped-1.1gw-in-october), 

Thailand has attracted around 2.3GW of new production capacity since 2014, with 2.2GW of new 

capacity announced in the first nine months of 2015. 

Southeast Asia's burgeoning solar market will under the spotlight at the Solar & Off-Grid Renewables 

Southeast Asia event in Bangkok, Thailand, on 25 & 25 November. Organised by PV Tech's publisher, 

Solar Media, the event will offer unparalleled insights into emerging opportunities in the region from 

a top-level line up of speakers. Further details are available here 

(http://seasia.solarenergyevents.com/). 

# anti-dumping (https://www.pv-tech.org/tag/antidumping/), c-si manufacturing (https://www.pv-tech.org/tag/csi-manufacturing/) 

, pv modules (https://www.pv-tech.org/tacj/pv-modules/), solar cell (https://www.pv-tech.org/taq/solar-cell/)  
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(https://www.pv-tech.org/maxwell-technologies-breaks-own-hj-solar-cell-efficiency-record/) 

Maxwell Technologies breaks own HJ solar cell efficiency 
record (https://www.pv-tech.org/maxwell-technologies-
breaks- own-hj- solar- cell- efficiency- record/) 
June 2, 2021 

Solar cell manufacturer Maxwell Technologies has celebrated a record mass production efficiency for its heterojunction (HJ) solar 

cell. 
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Chart T: Talesun Solar Downstream Pro ects 

Project Location 
Volume 

(MW) 

Investment 
(RMB in 
Million) 

Situation 

Talesun Solar (Thailand) Co., Ltd. 500 450.00 Under construction 

Talesun Solar (Tulufan) New 
Material Co., Ltd. 

60 30.00 Under construction 

Talesun Solar (Baotou) New 
Material Co., Ltd. 

60 30.00 Under construction 

Total 201.688 510.00 

Chart U: Talesun Solar To 10 Customer FY2012-FY2014 

Region Customer Watt (W) Value (USD) 

Germany Axitec GmbH 20,095,875 12,134,520 

Spain Table Trading SL 2,852,400 1,848,355 

UK Egmanton Park Ltd. 9,680,600 6,269,281 

UK Flit Solar Park Ltd. 8,510,625 5,511,591 

UK 

Gaultney Solar Park 

Limited 21,662,500 14,028,915 

UK Moss Electrical Co. Ltd. 41,138,400 28,544,741 

UK Radstone P.V. Ltd. 5,246,625 3,397,782 

UK Rowles Solar Park Ltd. 10,812,500 7,002,315 

UK SPRIGGS SOLAR Ltd. 12,197,350 8,342,987 

Japan Nice Corporation 25,000,000 15,740,000 

Romania Tecnology Com SRL 4,000,220 2,628,625 

Total 161,197,095 105,449,112 

Page 26 of 35 

Page 419 of 571



 

 

 

EXHIBIT 53 

 

 

 

 

 

Page 420 of 571



Talesun Solar Constructing 5 GW Module Fab TaiyangNews 

What's Hot In European Solar R&D 
- Overview on First Results of EU Funded Horizon 2020 PV Projects 

June 28 -30, 2021 I 9:30-12:10 CEST UMI=3 9.:9) „. High h:per,o,n 4re 
IPFR PV ' 

SEUSolarR&D 

TAiWZN-b-r\TEWS 

r"» 11.51hernay.se...ie. 

HOME NEWS MARKETS BUSINESS TECHNOLOGY PEOPLE OPINION REPORTS WEBINARS & CONFERENCES I 

TENDERS ARCHIVE 

Business 
Home » Business » Production »Talesun 

03:02 AM Beijing Time 
15 July 2021 

Your free newsletter 
subscription 

Talesun Solar Constructing 5 GW Module Fab 

Suzhou Talesun Solar Technologies Is Constructing High Efficiency 
Monocrystalline Solar Module Factory With 5 GW Annual Capacity 
In Shandong Province, China 
05:27 AM (Beijing Time) - 02. April 2020 

IIMor 

_ • _ _ ; • Laegfr, - 

•k•-s — 

According to Talesun Solar's plans, the new 5 GW solar module factory in Zibu city will be commissioned in two phases 
of 2 GW and 3 GW. (Photo Credit: Talesun Solar Technologies/Linkedln) 

KEY TAKEAWAYS 

• Talesun has started 
construction on a 5 GW 
annual production fab in 
China 

• The Shandong province 
located factory is likely to 
come online by 2020-end 

• lt will produce high 
efficiency monocrystalline 
solar modules compatible 
with large size wafers and 
bifacial modules 

RELATED ARTICLES 

zhongli Group To invest In lo GW 

BBB 
Suzhou Talesun Solar Technologies of China has commenced 
construction on a solar module factory in Zibu city of China's 
Shandong province that will have an annual production capacity of 5 GVV. Construction on 
the facility is expected to cost an investment of RMB 2 billion ($281.68 million). 

The fab will produce high efficiency' monocrystalline solar modules and will complete in two 
phases of 2 GW and 3 GW. Talesun estimates the factory to have an annual output of RMB 8 
billion ($1.12 billion) on completion and full operations. 

lt will come up in 170 acres of land with planned construction area being 11.92 million sq. 
mtr. Earlier this year, Talesun had said work on the factory is expected to be complete by the 
end of 2020 and that all the lines here will be compatible with large size wafer and bifacial 
modules to fulfill different requirements from customers. lt will be equipped with the 
technology incorporating latest half-cut 9BB modules, half-cut SBB module and traditional 
full-size modules as well. 

The 5 GW module factory is part of the company's plans to have 10 GW of global PV module 
capacity. lt will be commissioned by the end of 2020. Talesun also operates a production 

http://taiyangnews.info/business/talesun-solar-constructing 5 gw module-fab/[7/14/2021 3:03:26 PM] Page 421 of 571
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Solar Production 

Large Size 5 GW Solar Cell & 
5 GW Module Production 
Plans In Jiangsu Province 
Announced By China's 
Zhongli Group Subsidiary 
Talesun Solar 
(15. March 2021) 

facility in Thailand and in China's Jiangsu province. 

Anu Bhambhani 

Anu Bhambhani is the Senior News Editor of TalyangNews 

Write, follow the author. 

©2021 TaiyangNews I Imprint About us Terms and Conditions Privacy and Cookies Policy TAIYANGNEWS 
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 •  11 
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'Solar Module Super League' (SMSL) member Trina Solar is to establish a 10GW large-area, high-

efficiency PV module assembly plant at the Yancheng Economic and Technological Development 

Zone, north of Shanghai. 

Trina Solar said that the 10GW facility would cost around RMB2.5 billion (US$386 million) and take 

two years to build and commission. 

The SMSL manufacturer had already announced plans late last year to establish an 8.5GW solar 

cell plant in Yancheng at a cost of RMB3 billion (US$459.4 million), although timelines were not 

confirmed. 

Several other major upgrade and expansion plans were also announced by the company for 

manufacturing operations in Yancheng in 2020 (https://www.pv-tech.org/trina-solar-adding-8-5gw-

vertex-solar-cell-plant-to-capacity-expansions-plans/), including 10GW of solar cell capacity for its 

210mm wafer-based modules. 

Trina Solar is expected to report at the end of March annual 2020 operating income of 

approximately RMB25.5 billion (US$4.57 billion), a 26.5% increase from the prior year period. 

Net profit is expected to around RMB1.23 billion (US$ 185.4 million), an increase of 92.25% over 

the previous year. 

PV module shipments are estimated to be in the region of 15GW for 2020 

# china (https://www.pv-tech.org/tagichinan, pv modules (https://www.pv-tech.orgitag/pv-nnodulesn, 

trina solar (https://www.pv-tech.org/tag/trina-solarn, vertex (https://www.pv-tech.org/tag/vertexn  
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[Unofficial Translation] 

 

Form Sor.BorChor. 3 

- Official Seal - 

Financial Statements Submission Form 

For official use 

Receipt No. 630510021586 

Date of receipt 8 May 2020 Official DBD e-Filing system 

 

Juristic Person Registration Number 0105558184174 

 

1. Documents  [x] Financial statements for the year ended 31 December 2019 Other year (specify) ………………………………………. 

In case of the financial statement of a limited company, approved by the Shareholders’ Meeting No.  1/2563 on  29 April 2020 

[  ] List of shareholders as at the date of the annual general meeting on …………………………………………….…….…… 

[  ] Report on Financial Statement Relating to International Investment (Form Sor.Bor.Chor. 3/1) [x] Submitted to the Bank of 

Thailand 

 

2. Name of 

business 

[  ] Juristic Ordinary Partnership ………………………………… [  ] Limited partnership .……………………... 

[x] Limited Company Canadian Solar Manufacturing                    [  ] Public Limited Company ………………... 

[  ] Foreign Juristic Person ………………………………………. Tax identification number ………………..……………… 

[  ] Joint Venture ……………………………………………........ Tax identification number ………………………..……… 

 

3. Location Head office located at No.      168/2 Moo 4  

Tumbol/Kwaeng  Bowin  UmphurKhet  Sriracha  Province Chonburi  

Tel. 033678530  Fax   e-mail  sutthichar.dut@gmail.com  

 

4. Account 

preparer 

(Mr./Mrs./Miss)  Miss Sutthichar Dutsadeepruettipan e-mail  sutthichar.dut@gmail.com  

Account preparer code  3730101512749 Tel.   0861456955  

 

5. Certified 

public 

accountant 

(Mr./Mrs./Miss)  Mr. Mongkol Sompol Date of certification of financial statements  19 March 2020  

CPA registration number 8444 e-mail   Tel.     

Opinion in the auditor’s report  [x] unconditional [  ] conditional  [  ] no opinion  [  ] incorrect  

 

6. Value of 

land 

Value of land (excluding plant and equipment), in an amount of                                        607,393,977.00 Baht  

 

 

7. Specify 

type of 

business 

and code 

of 

business 

Type of business Percentage of gross revenue Code of business 

1. Manufacturing electric motor and electricity generator   100% 27101 

2.       %  

 

8. Representation I hereby represent that the statements specified in the 

Financial Statements Submission Form and the attached 

Financial Statements have been prepared correctly and 

completely in accordance with the facts and accounting 

standards.  

This document is printed from the information submitted by 

the juristic person via electronics system.  
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[Deloitte Letter Head and Address] 

Audit Report of the Certified Public Accountant 

To the Shareholders and Board of Directors 

Canadian Solar Manufacturing (Thailand) Co., Ltd. 

Opinion 

I have audited the financial statements of Canadian Solar Manufacturing (Thailand) Co., Ltd. 

(“Company”) which comprise the statements of financial position as at 31 December 2019, statement 

of income and statement of changes in shareholders’ equity for the year then ended, as well as the notes 

which comprise the summary of significant accounting policies and other matters. 

In my opinion, the financial statements referred to above present fairly, in all material respects, the 

financial positions of Canadian Solar Manufacturing (Thailand) Co., Ltd. as at 31 December 2019 and 

the results of operations for the year then ended in accordance with the Thai Financial Reporting 

Standard for Non-Publicly Accountable Entities (TFRS for NPAEs). 

Basis for Opinion 

I conducted my audit in accordance with Thai Standards on Auditing (TSAs).  My responsibilities under 

those standards are further described in the auditor’s responsibilities for the audit of the financial 

statements section on my report.  I am independent of the Company in accordance with the Federation 

of Accounting Professions under the Royal Patronage of his Majesty the King’s Code of Ethics for 

Professional Accountants that are relevant to my audit of the financial statements, and I have fulfilled 

my other ethical responsibilities in accordance with these requirements.  I believe that the audit evidence 

I have obtained is sufficient and appropriate to provide a basis for my opinion. 
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Responsibilities of management for the financial statements 

Management is responsible for the preparation and fair presentation of the financial statements in 

accordance with the TFRS for NPAEs and for such internal control as management determines is 

necessary to enable the preparation of financial statements that are free from material misstatement, 

whether due to fraud or error.  

In preparing the financial statements, management is responsible for assessing the Company’s ability 

to continue as a going concern, disclosing, as applicable, matters related to going concern and using the 

going concern basis of accounting unless management either intends to liquidate the Company or to 

cease operations, or has no realistic alternative but to do so.  

Auditor’s responsibilities for the audit of the financial statements 

My objectives are to obtain reasonable assurance about whether the financial statements as a whole are 

free from material misstatement, whether due to fraud or error, and to issue an auditor’s report that 

includes my opinion.  Reasonable assurance is a high level of assurance, but is not a guarantee that an 

audit conducted in accordance with TSAs will always detect a material misstatement when it exists.  

Misstatements can arise from fraud or error and are considered material if, individually or in the 

aggregate, they could reasonably be expected to influence the economic decisions of users taken on the 

basis of these financial statements.  

As part of an audit in accordance with TSAs, I exercise professional judgement and maintain 

professional skepticism throughout the audit.  I also: 

 Identify and assess the risks of material misstatement of the financial statements, whether due 

to fraud or error, design and perform audit procedures responsive to those risks, and obtain 

audit evidence that is sufficient and appropriate to provide a basis for my opinion.  The risk of 

not detecting a material misstatement resulting from fraud is higher than for one resulting from 

error, as fraud may involve collusion, forgery, intentional omissions, misrepresentations, or the 

override of internal control. 
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 Obtain an understanding of internal control relevant to the audit in order to design audit 

procedures that are appropriate in the circumstances, but not for the purpose of expressing an 

opinion on the effectiveness of the Company’s internal control. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of accounting 

estimates and related disclosures made by management. 

 Conclude on the appropriateness of management’s use of the going concern basis of accounting 

and, based on the audit evidence obtained, whether a material uncertainty exists related to 

events or conditions that may cast significant doubt on the Company’s ability to continue as a 

going concern.  If I conclude that a material uncertainty exists, I am required to draw attention 

in my auditor’s report to the related disclosures in the financial statements or, if such disclosures 

are inadequate, to modify my opinion.  My conclusions are based on the audit evidence obtained 

up to the date of my auditor’s report.  However, future events or conditions may cause the 

Company to cease to continue as a going concern. 

 Evaluate the overall presentation, structure and content of the financial statements, including 

the disclosures, and whether the financial statements represent the underlying transactions and 

events in a manner that achieves fair presentation. 

I communicate with management regarding, among other matters, the planned scope and timing of the 

audit and significant audit findings, including any significant deficiencies in internal control that I 

identify during my audit.  

 

 

 

 

Bangkok 

19 March 2020 

- Signature – 

 

Mongkon Sompol 

Certified Public Accountant Registration No. 8444 

Deloitte Touche Tohmatsu Jaiyos Audit Co., Ltd. 
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[Unofficial Translation] 

Canadian Solar Manufacturing (Thailand) Co., Ltd. 

Statement of Financial Position 

as at 31 December 2019 

Page 1 of 2 pages 

 

       Unit: Actuals, Baht 

     Notes  2019  2018 

Statement of financial position       

 Assets       

  Current assets       

   Cash and cash equivalents  4  412,035,542   320,305,034  

   Trade and others accounts receivable   5  6,562,580,981   2,883,056,404  

   Inventories  6  1,477,498,942   599,361,178  

   Other current assets  7  91,310,184   317,113,874  

   Total current assets    8,543,425,649   4,119,836,490  

  Non-current assets       

   Property, plant and equipment   8  9,899,902,751   5,456,387,750  

   Intangible assets   9  12,508,475   15,572,297  

   Other non-current assets    27,677,341   42,744,332  

   Total non-current assets    9,940,088,567   5,514,704,379  

  Total assets    18,483,514,216   9,634,540,869  

 Liabilities and shareholders’ equity       

  Current liabilities       

   

Bank overdraft and short-term loan from  

financial institutions  

10.1 

 

1,871,844,324  
 

1,725,108,475  

   Trade and others accounts payable   11  5,581,765,147   1,579,146,697  

   Long-term liabilities due within one year  10.2  1,286,047,120   600,112,320  

   Other current liabilities    2,093,000   3,560,990  

   Total current liabilities    8,741,749,591   3,907,928,482  

  Non-current liabilities       

   Long-term loan   10.2  2,763,484,743.00  983,924,667  

   Provision for employees’ benefits  12  19,542,989   19,542,989  

   Total non-current liabilities    2,783,027,732   1,003,467,656  

  Total liabilities    11,524,777,323   4,911,396,138  

  Shareholders’ equity       

   Share capital       

       Registered capital       
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Canadian Solar Manufacturing (Thailand) Co., Ltd. 

Statement of Financial Position 

as at 31 December 2019 

Page 2 of 2 pages 

       Unit: Actuals, Baht 

     Notes  2019  2018 

           Ordinary shares    5,150,000,000   5,150,000,000  

               Amount of shares    51,500,000   51,500,000  

               Par value    100   100  

       Paid capital       

           Ordinary shares    5,150,000,000   3,650,000,000  

   Share premiums       

       Premium on ordinary shares    72,651,292    

   Retained earnings (loss)       

       Unappropriated    1,736,085,601   1,073,144,731  

  Total shareholders’ equity    6,958,736,893   4,723,144,731  

 Total liabilities and shareholders’ equity    18,483,514,216   9,634,540,869  
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       Unit: Actuals, Baht 

     Notes  2019  2018 

Statement of income     

 Revenue       

  Revenue from sale and service  14  12,586,258,288   10,624,082,724  

  Other revenue    5,889,134   7,070,412  

  Total revenue    12,592,147,422   10,631,153,136  

 Expenses       

  Cost of sale and service    11,301,759,948   9,622,463,143  

  Selling expense    20,395,393   18,153,091  

  Administrative expense    247,235,994   140,401,824  

  Other expenses    115,531,087    

  Total expenses    11,684,922,422   9,781,018,058  

 

Profit (loss) before finance costs and income 

tax expense    907,225,000   850,135,078  

 Finance cost    (244,284,130)  (237,701,990) 

 Profit (loss) before income tax expense    662,940,870   612,433,088  

 Income tax expense  15  -  - 

 Net profit (loss)     662,940,870   612,433,088  
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      Unit: Actuals, Baht 

        
 

 Notes Paid capital  Share premium  

Retained 

earnings (loss)  

Total 

shareholders’ 

equity 

  2019  2019  2019  2019 

Statement of changes in shareholders’ equity         

   Balance at the beginning of the year  3,650,000,000     1,073,144,731   4,723,144,731  

   Adjusted balance  3,650,000,000     1,073,144,731   4,723,144,731  

   Changes in shareholders’ equity         

     Increasing (decreasing) in ordinary shares   13 1,500,000,000   72,651,292     1,572,651,292  

     Net profit (loss)         662,940,870   662,940,870  

     Total changes in shareholders’ equity  1,500,000,000   72,651,292        662,940,870     2,235,592,162  

   Balance at the end of the year  5,150,000,000   72,651,292   1,736,085,601   6,958,736,893  
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     Unit: Actuals, Baht 

       
 

 Notes Paid capital   

Retained 

earnings (loss)  

Total 

shareholders’ 

equity 

  2018   2018  2018 

Statement of changes in shareholders’ equity        

   Balance at the beginning of the year  2,604,939,440    460,711,643  3,065,651,083 

   Adjusted balance  2,604,939,440    460,711,643  3,065,651,083 

   Changes in shareholders’ equity        

     Increasing (decreasing) in ordinary shares   13 1,045,060,560      1,045,060,560  

     Net profit (loss)       612,433,088  612,433,088 

     Total changes in shareholders’ equity  1,045,060,560    612,433,088     1,657,493,648 

   Balance at the end of the year  3,650,000,000    1,073,144,731  4,723,144,731 
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1 Business of the Company and general information 

Canadian Solar Manufacturing (Thailand) Co., Ltd. (“Company”) was incorporated under the 

laws of Thailand on 20 November 2015, having its registered address located at No. 168/2 Moo 

4, Tumbol Bowin, Umphur Sriracha, Chonburi.  The main objective of the Company is 

manufacturing and selling solar panels. 

As at 31 December 2019 and 2018, the major shareholder of the Company is Canadian Solar 

South East Asia Pte. Ltd., registered in Singapore, holding 99.99% of shares in the Company and 

the ultimate shareholder of the Company is Canadian Solar Inc., registered in Canada.  

The Company has transactions and relationship in a material manner with the major shareholder 

and related companies.  Therefore, these financial statements may not present the condition which 

might exist or result of operation which might happen in the situation where the Company 

operates the business without such relationship.  

2 Basis of preparation and presentation of the financial statements 

The Company has prepared the accounts in Thai Baht and the financial statements have been 

prepared in Thai language in accordance with the Thai Financial Reporting Standard for Non-

Publicly Accountable Entities (TFRS for NPAEs) as well as the accounting practices issued by 

the Federation of Accounting Professions.  

The financial statements have been prepared pursuant to the Notification of the Department of 

Business Development dated 28 September 2011 re: Mandatory Summary Items in Financial 

Statements B.E. 2554. 

These financial statements have been prepared under the historical cost convention, except where 

otherwise disclosed in the significant accounting policies (see Note 3).  
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3 Significant accounting policies  

The significant accounting policies can be summarised as follows. 

3.1 Cash and cash equivalents 

Cash and cash equivalents mean cash on hand, all types of deposit held with banks and 

financial institutions with maturities of three months or less from the date of acquisition, 

but exclude deposits with banks with commitments (if any). 

3.2 Trade accounts receivable and allowance for doubtful accounts 

Trade accounts receivable are stated at their invoice value less allowance for doubtful 

accounts (if any).  

The allowance for doubtful accounts is calculated from the amount expected to be 

uncollectable and assessed primarily on analysis of payment histories and debtor’s aging.  

3.3 Inventories 

Inventories are stated at the lower of cost or net realizable value.  Cost is determined by 

the weighted average formula. 

Net realizable value is the estimate of the selling price in the ordinary course of business, 

less the estimated costs of completion and selling expenses.   

Allowance for obsolete and slow moving inventories are stated for the item expected not 

usable or sellable (if any). 

3.4 Property, plant and equipment 

Property is stated at cost less allowance for losses on decline in value (if any). 

Plant and equipment are stated at cost accumulated depreciation and losses on decline in 

value. 
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Depreciation is calculated on a straight-line basis over the estimated useful lives of each 

component of an item.  The estimated useful lives are as follows: 

Plant and building  20 years 

Machinery and equipment 5 – 10 years 

Furniture and office equipment 2 – 3 years 

Vehicles 5  years 

Whenever there is any indication showing a permanent decrease in the amount of property, 

plant and equipment, the Company shall recognize loss on decrease in value of property, 

plant and equipment in the statement of income. 

Work in progress is stated to include construction cost and other related cost deemed by 

management as costs directly related to the construction of assets or enable such assets to 

be in a ready to use condition.  

The cost of borrowing comprises interest and other costs arising from the borrowing.  The 

cost of borrowing related to the acquisition, construction or manufacturing assets under 

the condition is included in the cost of such asset until the completion of the major part of 

operation necessary to prepare the asset to be ready for use.  

3.5 Intangible assets 

Intangible assets comprise computer programs stated at cost accumulated amortization 

and losses on decline in value (if any). 

Amortization is calculated on a straight-line basis over the estimated useful lives of 

approximately 2 – 5 years.  

Whenever there is any indication showing a permanent decrease in the amount of 

intangible assets, the Company shall recognize loss on decrease in value of the intangible 

assets in the statement of income. 

3.6 Borrowings 

Borrowings are initially recognized at fair value, net of transaction costs incurred, and 

subsequently recognized at amortized cost on an effective interest basis. Any difference 

between the proceeds (net of transaction costs) and the redemption value is recognized in 

the statement of income during the term of the borrowing.   
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3.7 Employees’ benefit obligation 

Employees’ benefit obligation is a provision on the employees’ benefit obligation on the 

severance pay upon retirement according to the Labour Protection Act, calculated on the 

basis of the salary, turnover, years of service and other factors. 

Gain or loss from the change in the provision related to the amendment of employees’ 

benefits after termination of employment will be recognized as an expense in the statement 

of income when such amendment becomes effective.  

3.8 Long-term leases – lessee 

Operating leases 

Leases in terms of which the lessor substantially retains the risks and rewards of ownership 

are classified as operating leases.  Rent from the operating leases is recognized as am 

expense in the statement of income on a straight-line basis over the lease term.  

3.9 Recognition of revenue and expense 

Revenue is recognized upon delivery of goods to the carrier for the customer in respect of 

domestic sales.  For export sales, revenue is recognized upon delivery of goods and 

transfer of ownership in the goods to the buyer, whereby the ownership in the goods is 

transferred to the buyer upon delivery of the goods by the Company to the carrier who acts 

as an agent of the buyer.  

Other revenue and expense is recognized on an accrual basis.  

3.10 Foreign currencies transaction 

Transactions in foreign currencies during the year are translated to Thai Baht at the foreign 

exchange rates prevailing at the dates of the transactions.  At the end of each reporting 

period, foreign currency monetary balances are translated to Thai Baht at the foreign 

exchange reference rates of the Bank of Thailand at the end of the year.  

Gains and losses resulting from the settlement of foreign currency transactions, whether 

actually occurred or not, are recognized as revenue or expense in the statement of income.  
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3.11 Income tax expense 

Income tax expense is stated at the actual amount paid and accrued for the year (if any).  

3.12 Management’s discretion 

In preparing the financial statements to be in accordance with the Thai Financial Reporting 

Standard for Non-Publicly Accountable Entities, the management is responsible for 

exercising its discretion in determining several accounting policies, estimates and 

assumptions which impact the presentation of the amount of assets, liabilities and 

disclosure of information related to assets and liabilities which might occur at the end of 

the reporting year, as well as the presentation of revenue and expense in the reporting 

period.  Despite the fact that the estimates of management were considered appropriately 

under such circumstances at the time, the actual result may differ.  

4 Cash and cash equivalents 

Cash and cash equivalents as at 31 December comprise: 

 

  2019  2018 

  Baht  Baht 

     
Cash on hand  58,688   113,321  

Deposit with banks – savings account   411,976,854   320,191,713  

  412,035,542   320,305,034  

5 Trade and other accounts receivable 

Trade and other accounts receivable as at 31 December comprise: 

 

  2019  2018 

  Baht  Baht 

     
Trade accounts receivable – other company  19,141   - 

Trade accounts receivable – related company  6,375,652,236   2,610,650,310  

Other accounts receivable – other company  2,634,910   1,285,483  

Advance expense  69,994,986   17,125,505  

Advance payment   114,279,708   253,995,106  

  6,562,580,981   2,883,056,404  
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6 Inventories 

Inventories as at 31 December comprise: 

 

  2019  2018 

  Baht  Baht 

     
Finished goods  516,990,050   118,556,928  

Raw materials  523,141,910   318,352,535  

Spare parts  42,841,271   31,551,115  

Goods in transit  394,525,711   130,900,600  

  1,477,498,942   599,361,178  

7 Other current assets 

Other current assets as at 31 December comprise: 

 

  2019  2018 

  Baht  Baht 

     
Import duty pending refund   6,377,423   1,384,081  

Value added tax pending refund   84,918,515   315,719,378  

Other current assets   14,246   10,415  

  91,310,184   317,113,874  
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8 Property, plant and equipment 

Property, plant and equipment as at 31 December comprise: 

 

As at 31 December 2019             
Balance as at 1 

January 2019 

 
Additions 

 
Disposals 

 
Transfer in / 

(Transfer out) 

 
Balance as at 

31 December 

2019 

  Baht  Baht  Baht  Baht  Baht 

Cost:           

Property  607,393,977    -    -    -   607,393,977  

Plant and constructions      1,679,468,230    -    -   1,535,524,974   3,214,993,204  

Machinery and equipment  4,167,704,187    -    (4,478,176)   3,439,182,291   7,602,408,302  

Office equipment,           

decoration and installation  74,884,744   -  (3,428,524)  55,393,995   126,850,215  

Vehicles            2,888,176   2,498,632   -  -  5,386,808  

Total cost  6,532,339,314   2,498,632   (7,906,700)  5,030,101,260   11,557,032,506  

           

Accumulated depreciation           

Plant and constructions   (156,395,746)  (110,448,578)  -  -  (266,844,324) 

Machinery and equipment   (1,151,965,698)   (912,235,404)  2,328,073   -  (2,061,873,029) 

Office equipment,           

decoration and installation   (20,234,861)   (19,232,542)  1,831,040   -  (37,636,363) 

Vehicles   (1,410,565)   (587,834)  -  -  (1,998,399) 

Total accumulated depreciation  (1,330,006,870)  (1,042,504,358)  4,159,113   -  (2,368,352,115) 

Construction in progress         254,055,306   5,506,372,593    -   (5,030,101,260)  730,326,639  

Less allowance for diminution in 

value   -   (19,104,279)   -    -       (19,104,279) 

Total property, plant and equipment  5,456,387,750          9,899,902,751  
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As at 31 December 2018            
Balance as at 1 

January 2018 

 
Additions 

 
Disposals 

 
Transfer in / 

(Transfer out) 

 
Balance as at 

31 December 

2018 

  Baht  Baht  Baht  Baht   

Cost:           

Property       607,393,977    -    -    -   607,393,977  

Plant and constructions      1,459,117,150    -    (239,912)  220,590,992   1,679,468,230  

Machinery and equipment      3,827,509,773    -    (348,000)  340,542,414   4,167,704,187  

Office equipment,           

decoration and installation  54,065,098   -  -  20,819,646   74,884,744  

Vehicles            2,888,176   -  -  -  2,888,176  

Total cost  5,950,974,174   -  (587,912)  581,953,052   6,532,339,314  

           

Accumulated depreciation           

Plant and constructions   (59,943,865)  (96,451,881)  -  -  (156,395,746) 

Machinery and equipment   (485,059,356)       (666,960,475)  54,133   -  (1,151,965,698) 

Office equipment,           

decoration and installation   (6,448,523)         (13,786,338)  -  -  (20,234,861) 

Vehicles             (832,931)             (577,634)  -  -  (1,410,565) 

Total accumulated depreciation  (552,284,675)  (777,776,328)  54,133   -  (1,330,006,870) 

Construction in progress         245,743,618          590,264,740    -    (581,953,052)  254,055,306  

Total property, plant and equipment  5,644,433,117         5,456,387,750  

 

Depreciation for the years ended at 31 December   

2019       Baht  1,042,504,358 

2018       Baht  777,776,328 

 

For the year ended 31 December 2019, the cost of borrowings related to the construction of the 

new plant was recognized as part of the cost of property, plant and equipment in the amount of 

THB 11.74 million with an interest at the rate of 4.15 – 4.35 percent per annum (2018: none). 

All property, plant and constructions and part of machinery and equipment of the Company have 

been mortgaged as a collateral for the credit facilities with the financial institutions (see Note 10). 
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9 Intangible assets 

Intangible assets as at 31 December comprise: 

 

As at 31 December 2019          
Balance as at 

1 January 

2019 

 
Additions 

 
Disposals 

 
Transfer in/ 

(Transfer 

out) 

 
Balance as 

at 31 

December 

2019 

  Baht  Baht  Baht  Baht   

Cost:           

Computer program  22,179,077   1,228,065   -  -  23,407,142  

Total cost   22,179,077   1,228,065   -  -  23,407,142  

           

Accumulated amortization           

Computer program   (6,606,780)   (4,291,887)  -  -  (10,898,667) 

Total accumulated 

amortization  (6,606,780)  (4,291,887)  -  -  (10,898,667) 

Total intangible assets  15,572,297         12,508,475  

 

As at 31 December 2018         
Balance as at 

1 January 

2018 

 
Additions 

 
Disposals 

 
Transfer in/ 

(Transfer 

out) 

 
Balance as 

at 31 

December 

2018 

  Baht  Baht  Baht  Baht   

Cost:           

Computer program  22,179,077   -  -  -  22,179,077  

Total cost   22,179,077   -  -  -  22,179,077  

           

Accumulated amortization           

Computer program      (2,012,853)  (4,593,927)  -  -  (6,606,780) 

Total accumulated 

amortization      (2,012,853)  (4,593,927)  -  -  (6,606,780) 

Total intangible assets  20,166,224        15,572,297 

 

Amortization for the years ended at 31 December   

2019       Baht  4,291,887 

2018       Baht  4,593,927 
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10 Short-term loan from financial institution and long-term loan from financial institution 

On 13 January 2017, the Company entered into a credit facility agreement with one domestic and 

one overseas financial institution for a short-term facility (Facility B) in an amount of THB 4,040 

million and a long-term facility (Facility A) in an amount of USD 210 million.  On 18 August 

2017, the Company entered into an amendment agreement to the credit facility agreement dated 

13 January 2017 in order to amend certain terms.  

On 14 August 2019, the Company entered into the Amendment and Restatement for the 

abovementioned credit facility agreement in order to amend the Facility B from THB 4,040 

million to THB 3,540 million and amend the Facility A from USD 210 million to USD 188 

million.  Such credit facility agreements are detailed as follows: 

10.1 Short-term loan from the financial institution 

The detail of the short-term loan from the financial institutions under the above credit 

facility is as follows: 

 

Facility B 

Type of loan Credit line (Million Baht) Interest rate Status 

Overdraft  10  MOR No drawdown 

Short-term loan, credit 

instrument, trust receipt, 

letter of credit and letter 

of guarantee 

3,500 MLR minus a 

fixed percentage 

per annum 

1) Drawdown for trust 

receipts 

2) Use credit line for 

letter of guarantee 

(see Note 16.1) 

Letter of guarantee 30 Fee rate fixed in 

the agreement 

Full drawdown 

(see Note 16.1) 

The outstanding balance of the short-term loan from the financial institutions in the type 

of trust receipts under the facility of THB 3,500 million above, as at 31 December, 

comprises: 

  
2019 

 
2018 

 US Dollar  Baht  US Dollar  Baht 

 (Million)    (Million)   

        

Trust Receipts 61.71  1,871,844,324  53.16  1,725,108,475 

   1,871,844,324    1,725,108,475 
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10.2 Long-term loan from the financial institution 

Long-term loan from the financial institution as at 31 December comprises: 

  
2019 

 
2018 

 US Dollar  Baht  US Dollar  Baht 

 (Million)    (Million)   

        
Long-term loan from the 

financial institution under 

Facility A             133.51   4,049,531,863            48.82   1,584,036,987  

Less long-term loan from the 

financial institution which 

is due within one year      (42.40)  (1,286,047,120)   (18.40)  (600,112,320) 

 91.11  2,763,484,743   30.42  983,924,667  

 

On 19 August 2017, the Company made a drawdown from the long-term loan from one 

domestic and one overseas financial institution according to the credit facility agreement 

mentioned above, in the total amount of USD 76.42 million, with interest at the rate of 

LIBOR plus fixed percentage per annum.  The Company shall make the first repayment 

in the month following the drawdown month, which is 20 September 2017.  Afterwards, 

the Company shall make the repayment every quarter for 17 installments, in the amount 

of USD 4.6 million each quarter and the last repayment of USD 2.82 million shall be made 

on 20 September 2021, which is the expiration date of the agreement. 

On 18 September 2019 and on 6 December 2019, the Company made a drawdown from 

the long-term loan from one domestic and one overseas financial institution according to 

the credit facility agreement mentioned above, in the total amount of USD 90.95 million 

and USD 12.14 million, with interest at the rate of LIBOR plus fixed percentage per 

annum.  The Company shall make the first repayment on 20 March 2020.  Afterwards, the 

Company shall make the repayment every quarter for 16 installments, in the amount of 

USD 6 million each quarter and the last repayment of USD 1.09 million shall be made on 

18 September 2024, which is the expiration date of the agreement. 

The Company has registered for a mortgage of all property, plant and construction and part of 

machinery and equipment and also offered all shares in the Company as collateral for the lenders 

and the total credit facility is guaranteed by CSI Solar Power Group, which is a related company.  

In addition, such credit facility agreement specifies an undertaking, i.e. to maintain the debt 

service coverage ratio and debt to equity ratio.  
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11 Trade payable and other accounts payable 

Trade payable and other accounts payable as at 31 December comprise: 

 

 2019  2018 

 Baht  Baht 

    
Trade payable – other company 1,302,182,488   455,615,058  

Trade payable – related company 1,240,635,009   180,267,166  

Account payable for fixed assets 2,684,842,458   744,669,631  

Other accounts payable – other company 13,397,997   38,702,147  

Other accounts payable – related company 22,948,436   18,099,333  

Accrued expense 304,118,796   123,617,388  

Accrued interest 12,942,126   8,501,628  

Advance payment 697,837   9,674,346  

 5,581,765,147   1,579,146,697  

 

12 Employees’ benefit obligations  

According to the Thai Labour Protection Act, all employees who have been employed for more 

than 120 days are entitled to the severance pay upon termination of employment in accordance 

with the conditions of the Labour Protection Act and upon retirement, whereby the Company set 

the retirement age at 60 years old. 

Movements of the employees’ benefit obligations for the year ended 31 December are as follows: 

 

 2019  2018 

 Baht  Baht 

    

Balance at the beginning of the year         19,542,989             9,742,985  

Additions during the year – recognized as expense 

during the year -  9,800,004  

Balance at the end of the year  19,542,989   19,542,989  
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The Labour Protection Act (No. 7) B.E. 2562 was published in the Royal Gazette on 5 April 2019 

which would become effective after the lapse of 30 days from the publication date.  This Labour 

Protection Act provides for a new rate of severance pay in cases where the employer terminates 

the employee who has worked for 20 consecutive years or more with not less than 400 days of 

the last wage.  Such amendment is an amendment of the provision for the employees’ benefit 

after termination of employment.  The Company records the impact from such amendment by 

recognizing gains or losses from the amendment of provision as expense immediately in the 

statement of income for the year ended 31 December 2018. 

13 Share capital / advance payment for shares 

In March 2018, the Company received the remaining amount of payment for shares from the 

shareholders of THB 41 per share, in the total amount of THB 545,060,560, from its capital 

increase in 2016 which has registered with the Department of Business Development on 20 March 

2018. 

On 13 November 2018, the Extraordinary General Meeting of Shareholders of the Company 

resolved to approve the capital increase from THB 3,150 million (31.50 million ordinary shares 

at THB 100 each) to THB 5,150 million (51.50 million ordinary shares at THB 100 each), by 

issuing new ordinary shares in the amount of 20 million shares, at the par value of THB 100 each, 

for the total amount of THB 2,000 million.  The Company had received the payment for such 

new shares of THB 25 each, for the total amount of THB 500 million.  The Company has 

registered such capital increase with the Department of Business Development on 15 November 

2018. 

During 2019, the Company received the remaining amount of payment for shares from the 

shareholders of THB 1,572,650,552, which includes the amount exceeding the registered capital 

from the shareholders in the amount of THB 72,651,292, whereby the shareholders do not have 

an intention to ask for a return of such excess amount.  The Company records such excess amount 

as share premiums received from the shareholders which is part of the shareholders’ equity in the 

statement of financial position as at 31 December 2019. 

  

Page 450 of 571



[Unofficial Translation] 

 

- 16 - 

 

 

Director                  - signature and seal -   

 

 

Advance payment for shares 

Movements of the advance payment for shares for the year ended 31 December are as follows: 

 

 2019  2018 

 Baht  Baht 

    

Balance at the beginning of the year as at 1 January 740  16,222,839 

Received payment for shares from shareholders of the 

Company during the year 1,572,650,552  1,028,838,461 

Less registered as increased capital with the Department of 

Business Development during the year  (1,500,000,000)  (1,045,060,560) 

Less presented as share premiums  (72,651,292)  - 

Balance at the end of the year as at 31 December  -  740  

14 Privileges under the investment promotion 

The Company receives certain rights and privileges as an investment promoted business 

according to the Investment Promotion Act B.E. 2520 with an approval from the Board of 

Investment under each investment certificate, as follows: 

 

Project 

Investment promotion certificate 

Promoted activity 

First date of 

revenue from 

activity 

Privileges 
No. Dated 

A2 700MW 59-0518-1-00-1-0 18 April 2016 Manufacture solar 

cells and solar 

panels 

19 September 2016 a) to i) 

A3 300MW 59-1490-1-00-1-0 17 November 2016 Manufacture solar 

panels 

23 November 2016 a) to i) 

1500MW 61-1513-1-18-1-0 27 December 2018 Manufacture solar 

cells and solar 

panels 

5 August 2019 a) to i) 

Subject to certain specified conditions, such privileges include: 

a) Permit for foreign nationals who are skilled workers or experts, spouses and dependents to 

enter the Kingdom in the amount and for the period deemed appropriate by the Board of 

Investment. 

b) The foreign nationals who are skilled workers or experts permitted to stay in the Kingdom 

under a) are permitted to work only in a position approved by the Board of Investment for 

the period permitted to stay in the Kingdom. 

  

Page 451 of 571



[Unofficial Translation] 

 

- 17 - 

 

 

Director                  - signature and seal -   

 

 

c) Permit to own land for operation of the promoted business as deemed appropriate by the 

Board of Investment. 

d) Exemption for import duty for the machinery as approved by the Board of Investment. 

e) For the investment promotion certificate No. 59-0518-1-00-1-0, exemption of corporate 

income tax for the net profit from an operation of the promoted activity for the period of eight 

years from the first date of revenue from such promoted activity.  Where the activity incurs a 

loss during such period, [the Company] can deduct [such loss] from the net profit arising after 

such period but not exceeding five years from the expiration of such period.  

For the investment promotion certificate No. 59-1490-1-00-1-0, exemption of corporate 

income tax for the net profit from an operation of the promoted activity for the period of five 

years from the first date of revenue from such promoted activity.  Where the activity incurs a 

loss during such period, [the Company] can deduct [such loss] from the net profit arising after 

such period but not exceeding five years from the expiration of such period. 

For the investment promotion certificate No. 61-1513-1-18-1-0, exemption of corporate 

income tax for the net profit from an operation of the promoted activity for the period of eight 

years from the first date of revenue from such promoted activity.  Where the activity incurs 

loss during such period, [the Company] can deduct [such loss] from the net profit arising after 

such period but not exceeding five years from the expiration of such period.  Reduction of 

corporate income tax rate from the net profit at the rate of fifty percent of the normal rate for 

the period of five years from the expiration of the period of exemption of corporate income 

tax.  

f) The shareholders of the Company are exempted from including the dividend received from 

the promoted activity for the purpose of income tax throughout the period the Company is 

exempted from corporate income tax. 

g) Exemption of import duty for imported raw and essential materials for production for export 

for the period of 1 year from the first import.  

h) Exemption of import duty for imported goods for export for the period of 1 year from the first 

import. 

i) Permit to take out or remit money abroad in foreign currency.  

The Company shall comply with the terms and conditions specified in the investment promotion 

certificates.  
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According to the Notification of the Office of the Board of Investment No. Por. 14/2541 dated 30 

December 1998 regarding reporting on revenues of a promoted industry, the Company is required 

to report separately revenues from domestic sales and export sales and promoted and non-

promoted activities, for the years ended 31 December, as follows: 

  

For the year ended at 31 December 2019   

 

Promoted 

activities  

Non-promoted 

activities  Total 

 Baht  Baht  Baht 

      

Revenue from export sale    12,499,063,873      87,194,415     12,586,258,288  

Total revenue from sale    12,499,063,873   87,194,415     12,586,258,288  

      

      

  

For the year ended at 31 December 2018 

 

Promoted 

activities  

Non-promoted 

activities  Total 

 Baht  Baht  Baht 

      

Revenue from export sale    10,587,810,276       36,272,448      10,624,082,724  

Total revenue from sale    10,587,810,276   36,272,448      10,624,082,724  

15 Income tax expense  

For the years ended 31 December 2019 and 2018, the Company had net profit but did not have 

income tax expense because the Company used loss carried forward and the privileges of 

exemption for corporate income tax from the investment promotion certificates (see Note 14). 

16 Obligations and letters of guarantee 

16.1 As at 31 December 2019, the Company has letters of guarantee issued by banks in the 

amount of THB 33.51 million to guarantee the use of electricity and gas (2018: THB 31.58 

million) 
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16.2 Long-term operating leases 

As at 31 December, the Company has obligations under the long-term operating leases for 

office equipment with a minimum payment as follows: 

 

Remaining period Payable rent 

 2019  2018 

 Baht  Baht 

    

Period of not exceeding one year 6,050,000   1,356,900  

Period of exceeding one year but not exceeding five years 11,778,000   28,000  

 

For the years ended 31 December 2019 and 2018, the long-term operating leases of the 

Company are stated as expense in the statement of income in the amount of THB 13.93 

million and THB 5.17 million, respectively. 

16.3 As at 31 December, the Company has obligations from several purchase agreements for 

machinery and equipment and construction contracts as follows: 

 

2019 

 

2018 

Currency Amount 

Million 

Equivalent  

Million Baht 
 

Currency Amount 

Million 

Equivalent 

Million Baht 

       
Baht 4.09                  4.09   Baht 98.21 98.21 

Yuan 17.51               79.36   Yuan 16.15 77.27 

US Dollars 19.90              622.79   US Dollars 0.94 30.54 

Euro - -  Euro 20.54 769.91 

  706.24    975.93 
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17 Significant litigation 

On 6 April 2019, the Company was sued as a defendant in a civil case regarding the disputed 

amount of payment or construction with one contractor (“Plaintiff”), in which case, the Plaintiff 

sued the Company for compensation together with interest, in the amount of THB 540.63 million.  

As at 31 December 2019, the case is pending consideration of the Court of First Instance.  The 

Company views that there is little possibility that the Company will have to pay this compensation 

and the outcome of the case would not materially affect the Company. 

18 Approval of financial statements 

These financial statements have been approved by the authorized directors of the Company on 19 

March 2020. 
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~~ 'iHJl~ ffllfllJffflTW fll'J cl' ~~~ '1ll'l 'lit~ tJ l\>1 j,Jll 'l"Z ~·'lfii. 'W tll';i H ff~-:1 fnll.H ~ 'W ~ El fl'JllJ till 'j::; ft'\'1 TI N!i 

'IJU;Jf)l'J fi1'Ul>Jllfllt'J i 1~'\JU'l'lJ "'1'i'f11 

• Uj ~ dhJtl11lll'YI m~ ff:l..I'\JV.:lll !uul~flwuw;~thJ~ 'fn'J' 1 ~u !ig;fl111l'i:fll!'l11'1fi:l.JJ:-~ft'Utl'lll ':i ::a.nru fm 
" " . 

.. 

" 

d ~ 'j} t/ Q,l .cseo Q.l to 4 1 4 y~ 
'i:fj 'lhmnmJfl1ilH '11 :i.Jl~ '>Tll'tl tl.:lfll 'J i. 'lHflt':J 'l~fl1j 'lJ'ill'l1ff1'11 'J 'Ufl1 Hlll'WU '11U 111 €H 'W €Wtl~ ~v.l'U'i '111':i q . tl . ;u 

-tu 4J .c:l d. 'IIi ~Q..I 1 .d l,i f I ..eld 0 Q./ _d .d. 4.1 J 
tn1::'illfll11lfl~11-Jfl1:i~Hlti'lJtiJ'l111 t\il'J'lJ n'1'lh11Jmlll h.mUlHHn1lJn'l'J~n'lf1\1.)'Vl!flV1f1'lJl'lHJfl1':iaJ 

~1l!UU.:l11-J9lit~!~ V~'l1~ fl 'h_j thUW·H~l !i\'.u'ntr1 tl·;hiJrl11lJ 'hJ mJ 1-ltl'W~iin'l'i:tfflfit'!j .,j'1r~l~lvJV;Jflrll1 

'111 'W'.l ltNlU 'Uti ~~ffU'IJ U\1.);'\JO'l"j' 1'W! i1' 1110w t Mft ~lfltflO.:l fm 11J~1~ u'li' mJTI ~~ ~ EJ1oUil 'l i u 'l '!Jfn'.i t~tJ 
"' " ~~ SJ "' • \il • ,. <l oJ SJ "1d . I '1· I Y • I 'l1'.i t:Jt11fll'Hu~!vW'tlt:llJft ~-:Jflm1 ill!t~ f.I.:JVHJ fi11JJrt'IU'Utl'l'tlll~l"1 il::!tiJM'UliJJ'(N 1J 'IHH'I'llJ 'i.J8'1 

'jJ j} .l I O:V IV Q.l d .d. 'j)g,; ,t::9 GJ d " OJ d )I 'j/ 

'\ll'Jii 1 'il1"JlJ ~~mJiHl f1SltH1l'HHJ1J1J ty't'l1ll'l "l mi'W(I-11tli'l l 'W 'ntJ-1l'UGJ~Nf;JftV'IJ'IJt1j':b''tiV'l'Ul'l'Hill 

'i1Jfll'H~'WWHl.:l':i l f.lfll"l tltl ~! '119J fl1 "l rui. 'W lU U 'lJ'lJ ~vi1i. i1'ii !1l 'JU l! ff'W 'tJ 'ti''tJlq!'i11 i'IIJ~ mi' V'i ~ lll~m':i 
M~B!li 

.U1'Vft~1 1-A'~vff1'in'llrjl0H15 i w1v.:j~1~~ 'l ~~11'it1J ~n1JJ~.:j'\Jfl1JI'U~ut'l:::'Jh~r:nn'tl~Nm'J¥~ n'ilffV'lJ 

d.· jl ll1 91 . =11 d~ !l.' '21' J & 'J} t .dd Q.f 0 c.' 

iPil:l.J'Yll~ 'Jl.:JH~'W 11 H1:1:::1Js::: !~'W'l'1lJ'Utl~lfltlJl1'i'fl.Hllflfl1"liPI':i 1 'ilffOll 51:1Jt1,'J'IJ'tl'Ufl'Vf':i V'i'l'1JJ'W.lfflfltu 
u " 

{01 ~ ~ 
1-w\1 19 lJ'WlfilJ 2563 

II [!] . 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065134   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.45 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065134
5/28

'\J~,;'I'l bbl'l'W1b~uu L'llm{ bb~UbbWRb'il<J~~ (t.J':i::;bYJAlvm) ,)1fi'lil 

~'\Jbbf!lil~;11Jl::f)1':ib~'W ~ 

~'\Jbbf! lil~~1'W~n1':ib~'W 

iiuYJ:r~er 

i\tJYJ:;'~ eJVl~'WL'iEJ'W 

b~UillilLL<l~'iVJm'ib.;imJb~l1b~Uillil 

iiuYI{~!b~·JbltJ'W5'W 

':i'l ~ ii'W'I'If~ 6Vl~'Wb 'l1J'W 

iiuYJfl~ l'fWVllj'Wb 'il'lu 

-~~'W <>1A1':ibb<lt'J'I.Jrmw 

iiuYI{~u1li:iJI'1'1\!l'W 

Vli1a'UVllJ'Ub 'il'l'U 

b~'I.J .ti n,ibU'i!! ;;J bb<l~b~1.JQ1:im~tJ~~1.J'i11mm,·J'1.Jm "Jb~1.J 

b ~~vrDrn'iA'l bb<l ::: b~1111Dilu 

" ' 
·~i:iiiuVll.!JJbli'IU1lu 

':i'l~Vlua'UVl~'Ub 'ii'J'U 

V~i1au hiVl~'Ub'l vu 

b~1.JQ1'l:IJ>~ I'J ~cm 

·J-,~:~.nrurn.,·~di1ur.m'IJ•~ 11'1·~-w~un~lu 

':i'l~Vlrla'UlliVl~ub'lEI'U 

':i'l~Vli!a'U 

li'l'l.l'lliNrJi:lv~u 

'1Ub~€>1.J~1.J 

'I)U'il(;m:;buu·J 

~U?II:Ji\) 

,\1u1u'1u 

'I)'U'A'IlTi~bbfl1 

~U?Il:Jqj 

.-i?UbfiUl;J<IFh~U 

ru .J'Ui!i 31 5''1.1'l1fl:IJ 2562 

5 

6 

7 

8 

9 

10.1 

11 

10.2 

10.2 

12 

2562 

1112,035,5112.00 

6,562,580,981.00 

1,1177,498,9112.00 

91,310,184.00 

8,543,425,649.00 

9,899,902,751.00 

12,508,475.00 

27,677.341.00 

9,940,088,567.00 

18,483,514,216.00 

1,871 ,844,324.00 

5,581,765,1 117.00 

1,286,047,120.00 

2,093,000.00 

8,741,749,591.00 

2,763,484,743.00 

19,5112,989.00 

2,783,027,732.00 

11,524,777,323.00 

5,150,000,000.00 

51,500,000.00 

100.00 

5,150,000,000.00 

2561 

320,305,0311.00 

2,883,056,404.00 

599,361,178.00 

317,1 13,874.00 

4,119,836,490.00 

5,456,387,750.00 

15,572,297.00 

42,744,332.00 

5,514,704,379.00 

9,634,540,869.00 

1,725,108,475.00 

1,579,1 46,697.00 

600,112,320.00 

3,560,990.00 

3,907,928,482.00 

983,924,667.00 

19,5112,989.00 

1,003,467,656.00 

4,911,396,138.00 

5,150,000,000.00 

51 ,500,000.00 

100.00 

3,650,000,000.00 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065134   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.45 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065134
6/28

rh',1 ('111mpJ) il~iUI 

1J~hi1MV~i1~1 

~1:Ui:l'":I'U'liV~~~V~'U 

~1 :U'I'Itli'ftJbU.'t::a1tJ'llil ~ ~i;lil~'U 

u~,;''l'l bbl'l'W1b~uu L'l!m{ bb:U'WbbWRb'ilil~~ (tl~::b'I'IAlvm) ,)1fi'VI 

~'UbbGli'I~;1'!Jl::fiT:ib1'W ~ 
ru -)uili 31 5'u111'l:U 2562 

6l1'1..!f1-J~ 'I'I!J1Eib'I'II>J 2562 2561 

72,651 ,292.00 

1, 736,085,601.00 1,073.1 CICI,731.00 

6,958,736,893.00 4,723,144,731.00 

18,483,514,216.00 9,634,540,869.00 

II [!] . 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065134   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.45 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065134
7/28

~'Urhh'111~"1'U 

nil~/( 

'\J~,;'I'l bbl'l'W1b~uu L'l!m{ bb:IJ'WbbWRb'il<J~~ (th::;b'I'IAlvm) •hi'i'~ 

~'\J rl11:'111~"1'W ~ 
a1'11f'Utl~'U~~1uvi 31 iftn11'l:IJ 2562 

'I'I!J1Eib'III>J 

14 

15 

2562 

12,586,258,288.00 

5,889,134.00 

12,592,147,422.00 

11,301,759,948.00 

20,395.393.00 

247,235,994.00 

115,531,087.00 

11,684,922,422.00 

907,225,000.00 

(244,284, 130 DO) 

662,940,870.00 

662,940,870.00 

2561 

10,624,082,724.00 

7,070,412.00 

10,631,153,136.00 

9,622,463,143.00 

18,153,091.00 

140,401,824.00 

9,781,018,058.00 

850,135,078.00 

(237,701,990 00) 

612,433,088.00 

612,433,088.00 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒ
นาธุรกิจการค้า

กระทรวงพาณ
ิชย์

เลขที่  E10091230065134   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.45 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒ

นาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065134
8/28

• . +- [!] 

~Ubbil~~n1~btl~s'Ubbtl~~•hu'll1l~~ 
{if)~tJ 

S1l91Y'I~b'VIgj1l~'IJ~11'1 

m:~VlfNbVIii-~vhJ'luJ'l~ bbih 

n11btl~subbtl~~1uii1u'llv~~~v 
~'IJ 

rm,,~lJ (<!V1) '1mmY(\! 

rhh ('1111'111U) ~Vli1 

11 :u n Tib tl~ subb tl~ ~ ii1u'!11J~ ~ 
i:i1J~'IJ 

S1li'IY'I~b'VI~iltlms~1~ 

'VI:U1flb'VI'J 'VJ'Uvi'1111l:bbil1 

2562 

3,650,000,000.00 

3,650,000,000.00 

13 1,500.000,000.00 

1,500,000,000.00 

5,150,000,000.00 

u':i,;'Vl bbl'lmb~mJ 1'11~,{ bb:I.I'\Jbb'i'll'lb'\11)~~ (tl-.::b'VIMl'Vli'J) 'il1n1'1 

~umll'l~m>btl~subbtl~~ii1u'llm~ii1l~u 

ii1'VI~utl~u'!Vl1uvi 31 ~1J1111:U 2562 

ii11Jbrl1Jl;j~l'i1~1J n1h ('!11Vl'VJ'U) a:;a:u -.1:uii11J'!IeN~iieJ~u 

2562 2562 2562 

1,073,144,731.00 4,723,144,731.00 

1,073, 144,731.00 4, 723,144,731.00 

72,651,292.00 1,572,651,292.00 

662,940,870.00 662,940,870.00 

72,651,292.00 662,940,870.00 2,235,592,162.00 

72,651,292.00 1,736,085,601.00 6,958,736,893.00 

'VI!.hs: bbill'l~fl1:1.1'\l~~ (Actuals),U1'Vl 

) 
r" 

' = 
) 

r" 
..'] 
• : 

!:" 

~ r" 
) 

·~~ '!.' 
'll 
' ,, ) ,.J - ~ c"Ja : 

~ ~ !:" 
(D ~~ "" 

"-'"&1 ~n ~ 
~ C'" ' ~ ~ : :3) ,.., . 
~ .,.;e 
.Jl 

. ., -r LD 
'l) 

;g 
':! 
:!:'! 
.;;: 

) 

"" ... _ , 

·mh~ 1 '111l~ii'1'1J1'W 2 wl1 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒ
นาธุรกิจการค้า

กระทรวงพาณ
ิชย์

เลขที่  E10091230065134   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.45 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒ

นาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065134
9/28

• . +- [!] 

~Ubbil~~n1~btl~s'Ubbtl~~•hu'll1l~~ 
{if)~tJ 

S1l91Y'I~b'VIgj1l~'IJ~11'1 

m:~Vl fNbVIii -~vhJ'luJ'l~ bbih 

n11btl~subbtl~~1uii1u'llv~~~v 
~'IJ 

rm,,~lJ (<! V1) '1mmY(\! 

rhh ('1111'111U) ~Vli1 

11 :u n Tib tl~ subb tl~ ~ ii1u'!11J~ ~ 
i:i1J~'IJ 

S1li'IY'I~b'VI~iltlms~1~ 

'VI:U1flb'VI'J 'VJ'Uvi'1111l:bbil1 

2561 

2,604,939,440.00 

2,604,939,440.00 

13 1,045.060,560.00 

1,045,060,560.00 

3,650,000,000.00 

u':i,;'Vl bbl'lmb~mJ 1'11~,{ bb:I.I'\Jbb'i'll'lb'\11)~~ (tl-.::b'VIMl'Vli'J) 'il1n1'1 

~umll'l~m>btl~subbtl~~ii1u'llm~ii1l~u 

ii1'VI~utl~u'!Vl1uvi 31 ~1J1111:U 2562 

rhh ('!111'1'VJ'U) a:;a:u .,1:Uii11J'!Ji)~~i:i1J~1J 

2561 2561 

460,711,643.00 3,065,651,083.00 

460,71 1,643.00 3,065,651,083.00 

1,045,060,560.00 

612,433,088.00 612,433,088.00 

612,433,088.00 1,657,493,648.00 

1,073,144,73LOO 4,723,144,731.00 

'VI!.hs: bbill'l~fl1:1.1'\l~~ (Actuals),U1'Vl 

) 
r" 

' = 
) 

r" 
..'] 
• : 

!:" 

~ r" 
) 

·~~ '!.' 
'll 
' ,, ) ,.J - ~ c"Ja : 

~ ~ !:" 
(D ~~ "" 

"-'"&1 ~n ~ 
~ C'" ' ~ ~ : :3) ,.., . 
~ .,.;e 
.Jl 

. ., -r LD 
'l) 

;g 
':! 
:!:'! 
.;;: 

) 

"" ... _ , 

'\•11JT~ 2 'li<J~ii'1 '1J1\J 2 \o'\'J1 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065134   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 10.45 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065134
10/28

u~ii'n umm~uulenni H'i..l\fH~fl!l13~-:~ o.h~l'tlfl,nrJ) {hfi~ 

fil.Jla!'t'IV!tlj~fl31J~1Jfll'}l~'l.! • 

",] .... Vlll'l Vi r6'l 

...,'E. r"~bUf.J\> 

1.. 

2. 

tn<a¢i11UU-31'H'Iltl-3'U';'ii''t1Ua:;:.fia'JJtl-k11tl 
" 

.e. QJ d ~ " .! ...-l ... I Ill II (JJ ~ 4.1 Q,l ~ t8 ~ y 
'm"'lfl'l UfnnlflfnJ i'lHlTS 1!lJ\jt1l'lfHilVH (u'i~ll1f'l tVW) l"llf1~ ("'JJHl'Vl") 'il'Ml~'\J'Wflltlt~f1tJ'Vi1nfJ 

I I • )1/ t 
.. 1 Vi ..:!! r.il d ~ 1 d.d I d ~ QJ QJ I ..::1 1 

'\Jtlhm::!'Vll'l' !'YW!l1~1tl'Vl 20 'l'!t:)fl''llf:l!J'W 2558 ,tJll"r1~~ '1l Wr1~11Jtl'W'\J~.:J'm"l;J'Vl'sPI~tl~lf!'\l11 168/2 i'llJ 4 

~lll1.'1U u1u ti'H.n urr'111't!'1 ~-ad'~'b'ftu11flmh~ fl'~fi' Mtl fl'lltl ~1J1'if'l'1 fin ill~~ml~'U1eJHili~1'lH'Ii:l' 
q ' 

~ G.> .di QJ 11.1 r:l r ~ a Gl Q.l jl,a V "' 1 ~ Q.oO ..J .d Y :11 ~ £. ll':ifJ 'YilJ'iltJfl11lll::1:::fl'dl:W fflJ'W'Wli mn~ ~rl'l'J::ffliHUf)'lJ H\HJ 11'W ! 11 \lHHl ::lJ':ilJ'\1 '111fW'd'IHJ~ fn.l ~'l'W 'W 
u :u ~ 'U 

.~ ~ 'l' ~ A ¥} d. .cs 1 .e~ o Q .d ~Ct. .J i ad .::a. o.~ lJt .!J 
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[Unofficial Translation] 
 

Form Sor.BorChor. 3 

- Official Seal - 

Financial Statements Submission Form 

For official use 

Receipt No. 630710023181 

Date of receipt 21 July 2020 Official DBD e-Filing system 

 

Juristic Person Registration Number 0105558071566 

 

1. Documents  [x] Financial statements for the year ended 31 December 2019 Other year (specify) ………………………………………. 

In case of the financial statement of a limited company, approved by the Shareholders’ Meeting No.  1/2563 on  30 April 2020 

[  ] List of shareholders as at the date of the annual general meeting on …………………………………………….…….…… 

[  ] Report on Financial Statement Relating to International Investment (Form Sor.Bor.Chor. 3/1) [x] Submitted to the Bank of 

Thailand 

 

2. Name of 

business 

[  ] Juristic Ordinary Partnership ………………………………… [  ] Limited partnership .……………………... 

[x] Limited Company Trina Solar Science & Technology           [  ] Public Limited Company ………………... 

[  ] Foreign Juristic Person ………………………………………. Tax identification number ………………..……………… 

[  ] Joint Venture ……………………………………………........ Tax identification number ………………………..……… 

 

3. Location Head office located at No.      7/496 Moo 6  

Tumbol/Kwaeng  Mabyangporn  UmphurKhet  Pluakdang  Province Rayong  

Tel. 038929322  Fax   e-mail  Guoping.jia@trinasolar.com  

 

4. Account 

preparer 

(Mr./Mrs./Miss)  Miss Thippawan Saoman e-mail  Tip7671@gmail.com  

Account preparer code  1210500065337 Tel.  0945459381  

 

5. Certified 

public 

accountant 

(Mr./Mrs./Miss)  Mr. Surachai Dumnernwong Date of certification of financial statements  8 May 2020  

CPA registration number 4721 e-mail   Tel.     

Opinion in the auditor’s report  [x] unconditional [  ] conditional  [  ] no opinion  [  ] incorrect  

 

6. Value of 

land 

Value of land (excluding plant and equipment), in an amount of                                        156,710,438.00 Baht  

 

 

7. Specify 

type of 

business 

and code 

of 

business 

Type of business Percentage of gross revenue Code of business 

1. Manufacturing electric motor and electricity generator       % 27101 

2.       %  

 

8. Representation I hereby represent that the statements specified in the 

Financial Statements Submission Form and the attached 

Financial Statements have been prepared correctly and 

completely in accordance with the facts and accounting 

standards.  

This document is printed from the information submitted by 

the juristic person via electronics system.  

 

 

Page 485 of 571



[Unofficial Translation] 
 

 

[RSM Letter Head and Address] 

Audit Report of the Certified Public Accountant 

To the Shareholders of Trina Solar Science & Technology (Thailand) Co., Ltd. 

 

Opinion 

I have audited the financial statements of Trina Solar Science & Technology (Thailand) Co., Ltd. 

(“Company”) which comprise the statements of financial position as at 31 December 2019, statement 

of income and statement of changes in shareholders’ equity for the year then ended, as well as the notes 

including the summary of significant accounting policies. 

In my opinion, the financial statements referred to above present fairly, in all material respects, the 

financial positions of Trina Solar Science & Technology (Thailand) Co., Ltd. as at 31 December 2019 

and the results of operations for the year then ended in accordance with the Thai Financial Reporting 

Standard for Non-Publicly Accountable Entities (TFRS for NPAEs). 

Basis for Opinion 

I conducted my audit in accordance with Thai Standards on Auditing (TSAs).  My responsibilities under 

those standards are further described in the auditor’s responsibilities for the audit of the financial 

statements section on my report.  I am independent of the Company in accordance with the Federation 

of Accounting Professions under the Royal Patronage of his Majesty the King’s Code of Ethics for 

Professional Accountants that are relevant to my audit of the financial statements, and I have fulfilled 

my other ethical responsibilities in accordance with these requirements.  I believe that the audit evidence 

I have obtained is sufficient and appropriate to provide a basis for my opinion. 

Responsibilities of management for the financial statements 

Management is responsible for the preparation and fair presentation of the financial statements in 

accordance with the TFRS for NPAEs and for such internal control as management determines is 

necessary to enable the preparation of financial statements that are free from material misstatement, 

whether due to fraud or error.  

In preparing the financial statements, management is responsible for assessing the Company’s ability 

to continue as a going concern, disclosing, as applicable, matters related to going concern and using the 

going concern basis of accounting unless management either intends to liquidate the Company or to 

cease operations, or has no realistic alternative but to do so.  
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[Unofficial Translation] 
 

 

Auditor’s responsibilities for the audit of the financial statements 

My objectives are to obtain reasonable assurance about whether the financial statements as a whole are 

free from material misstatement, whether due to fraud or error, and to issue an auditor’s report that 

includes my opinion.  Reasonable assurance is a high level of assurance, but is not a guarantee that an 

audit conducted in accordance with TSAs will always detect a material misstatement when it exists.  

Misstatements can arise from fraud or error and are considered material if, individually or in the 

aggregate, they could reasonably be expected to influence the economic decisions of users taken on the 

basis of these financial statements.  

As part of an audit in accordance with TSAs, I exercise professional judgement and maintain 

professional skepticism throughout the audit.  I also: 

 Identify and assess the risks of material misstatement of the financial statements, whether due 

to fraud or error, design and perform audit procedures responsive to those risks, and obtain 

audit evidence that is sufficient and appropriate to provide a basis for my opinion.  The risk of 

not detecting a material misstatement resulting from fraud is higher than for one resulting from 

error, as fraud may involve collusion, forgery, intentional omissions, misrepresentations, or the 

override of internal control. 

 Obtain an understanding of internal control relevant to the audit in order to design audit 

procedures that are appropriate in the circumstances, but not for the purpose of expressing an 

opinion on the effectiveness of the Company’s internal control. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of accounting 

estimates and related disclosures made by management. 

 Conclude on the appropriateness of management’s use of the going concern basis of accounting 

and, based on the audit evidence obtained, whether a material uncertainty exists related to 

events or conditions that may cast significant doubt on the Company’s ability to continue as a 

going concern.  If I conclude that a material uncertainty exists, I am required to draw attention 

in my auditor’s report to the related disclosures in the financial statements or, if such disclosures 

are inadequate, to modify my opinion.  My conclusions are based on the audit evidence obtained 

up to the date of my auditor’s report.  However, future events or conditions may cause the 

Company to cease to continue as a going concern. 

 Evaluate the overall presentation, structure and content of the financial statements, including 

the disclosures, and whether the financial statements represent the underlying transactions and 

events in a manner that achieves fair presentation. 
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I communicate with management regarding, among other matters, the planned scope and timing of the 

audit and significant audit findings, including any significant deficiencies in internal control that I 

identify during my audit.  

 

- Signature – 

Surachai Dumnernwong 

Certified Public Accountant No. 4721 

RSM Audit Services (Thailand) Limited  

 

Bangkok 

8 May 2020 
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Financial Position 

as at 31 December 2019 
 

 

 

 

      Unit: Actuals, Baht 

    Notes  2019  2018 

         

Statement of financial position       

Assets       

 Current assets       

  Cash and cash equivalents  3  237,430,991   336,487,705  

  Trade and others accounts receivable   4  1,643,968,971   2,544,949,396  

  Inventories  5  557,391,170   812,830,361  

  Total current assets    2,438,791,132   3,694,267,462  

 Non-current assets       

  Property, plant and equipment   6 and 10  4,781,950,652   4,579,997,077  

  Intangible assets  7  1,818,970   2,009,991  

  Total non-current assets    4,783,769,622   4,582,007,068  

 Total assets    7,222,560,754   8,276,274,530  

Liabilities and shareholders’ equity       

 Current liabilities       

  

Bank overdraft and short-term loan from  

financial institutions  9  1,212,644,599   743,053,154  

  Trade and others accounts payable   8  1,772,767,837   2,841,486,546  

  Short-term loan   10  185,341,307   674,628,533  

  Total current liabilities    3,170,753,743   4,259,168,233  

 Non-current liabilities       

  Long-term loan   10  -  195,563,783  

  Provision for employees’ benefits  12  8,062,395   - 

  Long-term provisions  11  313,544,392   264,547,672  

  Total non-current liabilities    321,606,787   460,111,455  

 Total liabilities    3,492,360,530   4,719,279,688  

 Shareholders’ Equity       

  Share capital       

      Registered capital       
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Financial Position 

as at 31 December 2019 
 

 

      Unit: Actuals, Baht 

    Notes  2019  2018 

         

          Ordinary shares    3,103,180,000   3,103,180,000  

              Amount of shares    3,103,180   3,103,180  

              Par value    1,000   1,000  

      Paid capital       

          Ordinary shares    3,103,180,000   3,103,180,000  

      Retained earnings (loss)       

          Appropriated       

              Legal reserve  14  77,125,072   77,125,072  

 Unappropriated    549,895,152   376,689,770  

Total shareholders’ equity    3,730,200,224   3,556,994,842  

Total liabilities and shareholders’ equity    7,222,560,754   8,276,274,530  
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Income 

for the year ended 31 December 2019 
 

 

       Unit: Actuals, Baht 

     Notes  2019  2018 

Statement of income       

Revenue       

 Revenue from sale and service  6,962,301,215   8,463,719,603  

 Other revenue    137,996,285   (68,358,015) 

 Total revenue    7,100,297,500   8,395,361,588  

Expenses       

 Cost of sale and service    6,411,020,420   7,969,726,536  

 Selling expense    312,973,936   267,586,867  

 Administrative expense    92,726,566   113,170,033  

 Total expenses    6,816,720,922   8,350,483,436  

Profit (loss) before finance costs and income 

tax expense    283,576,578   44,878,152  

Finance cost    (110,371,196)  (123,711,954) 

Profit (loss) before income tax expense    173,205,382   (78,833,802) 

Income tax expense       

Net profit (loss)     173,205,382   (78,833,802) 

Page 491 of 571



[Unofficial Translation] 

 

Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Changes in Shareholders’ Equity 

for the year ended 31 December 2019 
 

 

 

    Unit: Actuals, Baht 

 Notes Paid capital  Retained earnings (loss)  Total shareholders’ equity 

  2019  2019  2019 

Statement of changes in shareholders’ equity       

   Balance at the beginning of the year  3,103,180,000   453,814,842   3,556,994,842  

   Adjusted balance  3,103,180,000   453,814,842   3,556,994,842  

   Changes in shareholders’ equity       

      Increasing (decreasing) in ordinary shares        

      Net profit (loss)   

                         

-     173,205,382   173,205,382  

      Dividends  

                         

-          

      Total changes in shareholder’s equity            173,205,382           173,205,382  

   Balance at the end of the year  3,103,180,000   627,020,224   3,730,200,224  
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Changes in Shareholders’ Equity 

for the year ended 31 December 2019 
 

 

 

     Unit: Actuals, Baht 

  Notes Paid capital  Retained earnings (loss)  Total shareholders’ equity 

   2018  2018  2018 

Statement of changes in shareholders’ equity        

   Balance at the beginning of the year   1,690,000,000   1,999,298,244   3,689,298,244  

   Adjusted balance   1,690,000,000   1,999,298,244   3,689,298,244  

   Changes in shareholders’ equity        

      Increasing (decreasing) in ordinary shares    1,413,180,000     1,413,180,000  

      Net profit (loss)                             -     (78,833,802)  (78,833,802) 

      Dividends                            -         (1,466,649,600)  (1,466,649,600) 

      Total changes in shareholder’s equity   1,413,180,000       (1,545,483,402)        (132,303,402) 

   Balance at the end of the year   3,103,180,000   453,814,842   3,556,994,842  
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[RSM Letter Head and Address] 

Audit Report of the Certified Public Accountant 

To the Shareholders of Trina Solar Science & Technology (Thailand) Co., Ltd. 

 

Opinion 

I have audited the financial statements of Trina Solar Science & Technology (Thailand) Co., Ltd. 

(“Company”) which comprise the statements of financial position as at 31 December 2019, statement 

of income and statement of changes in shareholders’ equity for the year then ended, as well as the notes 

including the summary of significant accounting policies. 

In my opinion, the financial statements referred to above present fairly, in all material respects, the 

financial position of Trina Solar Science & Technology (Thailand) Co., Ltd. as at 31 December 2019 

and the results of operations for the year then ended in accordance with the Thai Financial Reporting 

Standard for Non-Publicly Accountable Entities (TFRS for NPAEs). 

Basis for Opinion 

I conducted my audit in accordance with Thai Standards on Auditing (TSAs).  My responsibilities under 

those standards are further described in the auditor’s responsibilities for the audit of the financial 

statements section on my report.  I am independent of the Company in accordance with the Federation 

of Accounting Professions under the Royal Patronage of his Majesty the King’s Code of Ethics for 

Professional Accountants that are relevant to my audit of the financial statements, and I have fulfilled 

my other ethical responsibilities in accordance with these requirements.  I believe that the audit evidence 

I have obtained is sufficient and appropriate to provide a basis for my opinion. 

Responsibilities of management for the financial statements 

Management is responsible for the preparation and fair presentation of the financial statements in 

accordance with the TFRS for NPAEs and for such internal control as management determines is 

necessary to enable the preparation of financial statements that are free from material misstatement, 

whether due to fraud or error.  

In preparing the financial statements, management is responsible for assessing the Company’s ability 

to continue as a going concern, disclosing, as applicable, matters related to going concern and using the 

going concern basis of accounting unless management either intends to liquidate the Company or to 

cease operations, or has no realistic alternative but to do so.  
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Auditor’s responsibilities for the audit of the financial statements 

My objectives are to obtain reasonable assurance about whether the financial statements as a whole are 

free from material misstatement, whether due to fraud or error, and to issue and auditor’s report that 

includes my opinion.  Reasonable assurance is a high level of assurance, but is not a guarantee that an 

audit conducted in accordance with TSAs will always detect a material misstatement when it exists.  

Misstatements can arise from fraud or error and are considered material if, individually or in the 

aggregate, they could reasonably be expected to influence the economic decisions of users taken on the 

basis of these financial statements.  

As part of an audit in accordance with TSAs, I exercise professional judgement and maintain 

professional skepticism throughout the audit.  I also: 

 Identify and assess the risks of material misstatement of the financial statements, whether due 

to fraud or error, design and perform audit procedures responsive to those risks, and obtain 

audit evidence that is sufficient and appropriate to provide a basis for my opinion.  The risk of 

not detecting a material misstatement resulting from fraud is higher than for one resulting from 

error, as fraud may invoice collusion, forgery, intentional omissions, misrepresentations, or the 

override of internal control. 

 Obtain an understanding of internal control relevant to the audit in order to design audit 

procedures that are appropriate in the circumstances, but not for the purpose of expressing an 

opinion on the effectiveness of the Company’s internal control. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of accounting 

estimates and related disclosures made by management. 

 Conclude on the appropriateness of management’s use of the going concern basis of accounting 

and, based on the audit evidence obtained, whether a material uncertainty exists related to 

events or conditions that may cast significant doubt on the Company’s ability to continue as a 

going concern.  If I conclude that a material uncertainty exists, I am required to draw attention 

in my auditor’s report to the related disclosures in the financial statements or, if such disclosures 

are inadequate, to modify my opinion.  My conclusions are based on the audit evidence obtained 

up to the date of my auditor’s report.  However, future events or conditions may cause the 

Company to cease to continue as a going concern. 

 Evaluate the overall presentation, structure and content of the financial statements, including 

the disclosures, and whether the financial statements represent the underlying transactions and 

events in a manner that achieves fair presentation. 
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I communicate with management regarding, among other matters, the planned scope and timing of the 

audit and significant audit findings, including any significant deficiencies in internal control that I 

identify during my audit.  

 

- Signature – 

Surachai Dumnernwong 

Certified Public Accountant No. 4721 

RSM Audit Services (Thailand) Limited  

 

Bangkok 

8 May 2020 
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Financial Position 

As at 31 December 2019 

   
 

Director                  -signature-     Director                  -signature-  

 

Notes to financial statements form an integral part of these financial statements. 
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      2019  2018 

    Notes  Baht   Baht  

Assets       

 Current assets       

  Cash and cash equivalents  3  237,430,991   336,487,705  

  Trade and others accounts receivable   4  1,643,968,971   2,544,949,396  

  Net inventories  5  557,391,170   812,830,361  

  Total current assets    2,438,791,132   3,694,267,462  

 Non-current assets       

  Property, plant and equipment   6 and 10  4,781,950,652   4,579,997,077  

  Intangible assets  7  1,818,970   2,009,991  

  Total non-current assets    4,783,769,622   4,582,007,068  

 Total assets    7,222,560,754   8,276,274,530  

 

This statement of financial position was approved by the Annual General Meeting of Shareholders No. 

   on       
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Financial Position 

As at 31 December 2019 

   
 

Director                  -signature-     Director                  -signature-  

 

Notes to financial statements form an integral part of these financial statements. 
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      2019  2018 

    Notes  Baht  Baht 

Liabilities and shareholders’ equity       

 Current liabilities       

  Trade and others accounts payable   8  1,772,767,837   2,841,486,546  

  Short-term loan from financial institutions  9  1,212,644,599   743,053,154  

  Long-term loan due within one year  10  185,341,307   674,628,533  

  Total current liabilities    3,170,753,743   4,259,168,233  

 Non-current liabilities       

  Long-term loan from financial institutions  10  -  195,563,783  

  Provision for warranty  11  313,544,392   264,547,672  

  Provision for employees’ benefits  12  8,062,395   - 

  Total non-current liabilities    321,606,787   460,111,455  

 Total liabilities    3,492,360,530   4,719,279,688  

 Shareholders’ Equity       

  Share capital       

      Issued and paid capital       

          3,103,180 Ordinary shares, THB 1,000 each 13  3,103,180,000   3,103,180,000  

   Retained earnings        

          Appropriated       

              Legal reserve  14  77,125,072   77,125,072  

 Unappropriated    549,895,152   376,689,770  

Total shareholders’ equity    3,730,200,224   3,556,994,842  

Total liabilities and shareholders’ equity    7,222,560,754   8,276,274,530  

This statement of financial position was approved by the Annual General Meeting of Shareholders No. 

   on     
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Income 

For the year ended 31 December 2019 

   
 

 

Director                  -signature-     Director                  -signature-  

 

Notes to financial statements form an integral part of these financial statements. 
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       2019  2018 

    Baht  Baht 

 Revenue from sale   6,962,301,215   8,463,719,603  

 Cost of sale    (6,411,020,420)  (7,969,726,536) 

 Gross margin    551,280,795  493,993,067 

 Profit (loss) from exchange rate    131,744,950  (69,054,070) 

 Other revenue    6,251,335   696,055 

 Revenue before expense    689,277,080  425,635,052 

 Selling expense    (312,973,936)  (267,586,867) 

 Administrative expense    (92,726,566)  (113,170,033) 

Expenses before finance costs     283,576,578   44,878,152  

Finance cost    (110,371,196)  (123,711,954) 

Net profit (loss) for the year    173,205,382   (78,833,802) 
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Trina Solar Science & Technology (Thailand) Co., Ltd. 

Statement of Changes in Shareholders’ Equity 

For the year ended 31 December 2019 

  

 

Director                  -signature-     Director                  -signature-  
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  Issued and 

paid share 

capital 

Retained earnings  

  

Legal 

reserve  Unappropriated Total  

 Notes Baht Baht Baht Baht 

Balance as at 1 January 2018  1,690,000,000 - 1,999,298,244 3,689,298,244 

Increase of ordinary shares 13 1,413,180,000 - - 1,413,180,000 

Dividends paid 15 - -   (1,466,649,600) (1,466,649,600) 

Legal reserve  14 - 77,125,072 (77,125,072) - 

Net loss for the year  - - (78,833,802) (78,833,802 

Balance as at 31 December 2018  3,103,180,000 77,125,072 376,689,770 3,556,994,842 

Net profit for the year  -  173,205,382  173,205,382  

Balance as at 31 December 2019  3,103,180,000  77,125,072 549,895,152  3,730,200,224  
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1 General information 

Trina Solar Science & Technology (Thailand) Co., Ltd. (“Company”) is a limited company, 

which was registered and incorporated in Thailand on 28 April 2015 and has its domicile in 

Thailand.  The address of its registered office is as follows: 

7/496 Moo 6, Tumbol Mabyangporn, Umphur Pluakdang, Rayong 21140. 

The main business of the Company is manufacturing and distributing solar cells and 

components. 

The Company is an affiliate of Trina Solar (Singapore) Science & Technology Development 

Pte. Ltd. (“Trina Singapore”), which is a company registered in Singapore and holding 99.99% 

shares in the Company as at 31 December 2019 (2018: 99.99%). 

The ultimate parent during the year is Trina Solar Limited (“TSL”), which is a juristic entity in 

the Cayman Islands. 

These financial statements for the year ended 31 December 2019 were approved by the directors 

of the Company on 8 May 2020. 

2 Significant accounting policies 

The significant accounting policies adopted in the preparation of these financial statements are 

set out below. 

2.1 Basis of preparation of the financial statements 

The Company is within the scope of Non-Publicly Accountable Entities (NPAEs). 

These financial statements have been prepared in accordance with the Financial Reporting 

Standard for Non-Publicly Accountable Entities, whereas the historical cost convention is 

applied to evaluate the elements of the financial statements, except for certain items which shall 

be subject to the use of values as disclosed in the accounting policies. 

An English version of the financial statements has been prepared from the statutory financial 

statements that are in the Thai language. In the event of a conflict or difference in interpretation 

between the two languages, the Thai language statutory financial statements shall prevail. 

2.2 Cash and cash equivalents 

Cash and cash equivalents comprise cash on hand, deposit held at call with banks, short-term 

highly liquid investments with maturities of three months from the date of acquisition and 

without commitments. 
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2.3 Trade accounts receivable 

Trade accounts receivable are recognized at their realizable value. Allowance for doubtful 

accounts is assessed from the amount expected to be uncollectable based on payment histories 

and a review of the status of the existing accounts receivable at the report date. Bad debts 

incurred during the period are written-off as expenses immediately when they are incurred. 

2.4 Inventories 

Inventories are stated at the lower of cost or net realizable value. Cost is calculated using the 

weighted average cost formula. The costs of purchase comprise the purchase price and costs 

directly attributable to the acquisition of the inventories, such as taxes and duties, transportation 

costs, less discounts and rebates from the purchase of goods during the year. The cost of 

finished goods comprises raw materials, direct labour costs, other direct costs and production 

overhead costs. Net realizable value is the estimate of the selling price in the ordinary course 

of business, less the estimated costs of completion or the estimated costs of making goods 

available for sale. Allowance for the diminution in value is made for outdated, obsolete and 

defective inventories. 

2.5 Property, plant and equipment 

Property, plant and equipment are stated in the statement on financial position at cost less any 

accumulated depreciation and any allowance for decline in value (if any). 

Cost includes the purchase price and any costs directly attributable to bringing the asset to the 

location and a working condition according to the intention of management.  

Cost includes the initial estimated costs of purchase, relocation and restoration of the site on 

which the assets are located, the obligation which the business incurs either when the assets are 

acquired or as a consequence of having used the assets during a particular period for any 

purposes, which are not for the purpose of manufacturing the inventories during such period. 

Depreciation is calculated on the straight-line basis to deduct the book value of each asset over 

the estimated useful lives as follows: 

Buildings and improvements 20  years 

Machines and factory equipment 5 – 10  years 

Office equipment and decoration 3 – 5  years 

Vehicles    4  years 
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Whenever there is any indication showing a permanent decrease in the amount of equipment, 

such as the evidence showing the obsolete condition of the assets or physical damage of an 

asset or significant changes in the nature of the use or intended use of the assets, the Company 

shall recognize loss on decrease in value of equipment in the statement of income, where the 

carrying amount of an asset is higher than the recoverable amount. The recoverable amount of 

an asset is the higher of its fair value less cost of sale or its value from the use of such assets. 

The cost of replacing parts of equipment is included in the carrying amount of respective 

equipment, when such cost is incurred and it is probable that future economic benefits will flow 

to the Company and the carrying amount of those replaced parts is derecognized. Repairs and 

maintenance are charged to the statement of income as expenses, when they are identified. 

Gains and losses on disposal of equipment are determined by comparing the net proceeds from 

disposal with the carrying amount and are included in profits (losses) from operations. 

2.6 Intangible assets 

Computer software is stated at cost less accumulated amortization and allowance for decline in 

value (if any).  Amortization shall be calculated by the straight-line basis over the period of 10 

years. 

2.7 Accounting for long-term lease – where the Company is a lessee 

Leases of property, plant and equipment for which the risks and rewards of ownership are 

substantially transferred to the lessee classified as finance leases.  Finance leases are capitalized 

at the inception of the lease at the lower of the fair value of the leased asset or the present value 

of the minimum lease payment. Each lease payment is allocated to the liabilities and to the 

finance costs so as to achieve a constant rate on the finance balance outstanding, which shall 

be separately considered as per each contract. The outstanding rental obligations, deducted by 

finance costs, are included in other long-term liabilities. The interest payable is charged to the 

statement of income over the lease period so as to achieve a constant interest rate for each 

period on the finance balance outstanding. The asset acquired under finance leases is 

depreciated over the shorter of the useful lives of the asset or the lease term. 

Long-term leases of assets of which the lessor substantially retains the risks and rewards of 

ownership are classified as operating leases. Payment under such leases (net of any incentives 

received from the lessors) are charged to the statement of income on a straight-line basis over 

the lease term. 

Any payment incurred from the termination of an operating lease before the expiration of the 

lease term, such as penalty required to be made to the lessor, is recognized as an expense in the 

period in which the termination takes place. 
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2.8 Foreign currencies transaction 

Transactions in foreign currencies are translated to Thai Baht at the foreign exchange rates 

prevailing at the date of the transactions. Realized gains and losses resulting from the exchange 

rates are recognized as income or expense in the statement of income. Monetary assets and 

liabilities at the end of the reporting period in foreign currencies are translated to Thai Baht 

using the exchange rates prevailing at the end of the reporting period. Unrealized gains and 

losses are recognized as income or expense in the statement of income. 

2.9 Provision and expenses 

Provision is recognized when the Company has a present legal obligation or constructive 

obligation as a result of past events, it is possible that an outflow of resources will be required 

to settle the obligations, and a reliable estimate can be made of the amount of the obligations. 

Where the Company expects the provision to be reimbursed, the reimbursement is recognized 

as a separate asset but only when the reimbursement is virtually certain. 

2.10 Employees’ benefits 

Provision for employees’ retirement 

The Company records the provision for severance pay, which is required to be made to 

employees upon their retirement pursuant to the Thai labour law and the work rules of the 

Company, by using the best estimate method for the expenses required to be made to settle the 

existing obligations. 

2.11 Revenue Recognition 

Revenue from the sale of goods is recognized in profit or loss when significant risks and 

rewards of ownership of the goods are transferred to the buyer, and there is neither continuing 

managerial involvement to the degree usually associated with the ownership nor effective 

control over the goods sold, and it is possible that the economic benefits associated with the 

transaction will flow to the Company, and the amount of revenue and the costs incurred or to 

be incurred in respect of the transaction can be measured reliably. 

Interest income is recognized as revenue according to the actual interest rate on a time 

proportion basis. 

2.12 Corporate Income Tax 

The Company calculates corporate income tax in accordance with the rules prescribed in the 

Revenue Code and records this on an accrual basis. 
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2.13 Critical accounting estimates, assumptions, judgements and risk management associated 

with the capital 

1) Critical accounting estimates, assumptions and judgements 

Accounting estimates 

In preparing the financial statements in accordance with the Financial Reporting Standard 

for Non-Publicly Accountable Entities, under certain circumstances, management may be 

required to use accounting estimates for some items, which would affect the amounts 

recorded in the financial statements and the notes to the financial statements accordingly. 

Actual results may differ from the estimates. 

Management of the Company has continuously evaluated and reviewed the estimates, 

assumptions and judgements. The evaluation is on the basis of historical experience and 

other factors, including the speculation of future events where the management believe that 

it is reasonably conducted under a particular circumstance. 

Allowance for doubtful accounts 

The Company has determined an allowance for doubtful accounts in order to reflect the 

diminution in value of trade accounts receivable, which is associated with the estimation of 

loss resulting from such accounts’ inability to perform their obligations. The allowance for 

doubtful accounts are a result of the Company’s evaluation of the future cash inflow. This 

evaluation is based on the basis of historical collection experience, reputation, default and 

the consideration of market trends. 

Allowance for obsolete and defective goods and selling prices below cost 

The Company has estimated an allowance for obsolete and defective goods in order to 

reflect the impairment of inventories. Such estimates take into consideration the turnover 

and deterioration of each type of inventory. In addition, the Company has also estimated 

an allowance for goods with the selling price below cost in order to reflect the estimation 

of loss resulting from the goods with the selling price below cost. Such estimates take into 

consideration the selling price agreed with the buyer and selling price trends in the market. 

Plant and equipment improvements 

Management is responsible for estimating the useful lives and the values of remains for the 

Company’s plant and equipment improvements. Management will review depreciation 

when the useful lives differ from the previous estimates or depreciate defective or unused 

assets by disposing or ceasing to use. 
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Provision for compensation 

The Company will recognize a provision for compensation, when it is certainly probable 

that the obligations arise as a result of the past events and the amounts payable could be 

reasonably estimated. Management has estimated based on the historical experience 

associated with the payment of expenses and estimated actual damages on a proportion 

basis by considering the chances of the incurrence of such damages. 

Provision for employees’ benefits after retirement 

The Company records provision for severance pay required to be paid to employees after 

their retirement under the Thai labour law and work rules of the Company. The amount of 

the severance pay is estimated from the last salary rate of employees at the end of the 

reporting period, together with the employee turnover, discount rate, mortality rate and the 

years of service upto the date of the termination of work which will take place in the future. 

Leases 

In order to consider the type of lease whether they are operating leases or finance leases, 

management has made judgements to evaluate the conditions and details of the agreements 

to consider whether or not the company group has transferred or taken risks and benefits in 

respect of leased assets. 

2) Risk management associated with the capital 

The purpose of the Company in managing the Company’s capital is for maintaining the 

Company’s competency to continuously operate in order to yield returns to the shareholders 

which is beneficial to other interested parties, and for maintaining the appropriate structure 

of the share. 

To reduce the finance cost in respect of the capital for the purpose of maintaining or 

adjusting the capital structure, the Company may adjust the policies on paying dividends 

to the shareholders, returning the divestment amount to the shareholders, issuing new 

shares or disposing properties to ease the burden of debts. 

3 Cash and cash equivalents 

 2019  2018 

                  Baht                  Baht 

Deposits held at call with banks     237,430,991     336,487,705 

As at 31 December 2019, deposits held at call with banks bear an interest at the rate of 0.375 – 

0.50 percent per annum (2018, 0.125 – 0.50 percent per annum). 
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4 Trade and other accounts receivable, net 

 2019  2018 

                       Baht                       Baht 

Trade accounts receivable     

Trade accounts receivable – related company  1,128,345,903  1,937,376,020 

Trade accounts receivable – other company                 465,950               9,169,721 

  1,128,811,853  1,946,545,741 

Less Allowance for doubtful accounts                 (55,737)               (544,823) 

Trade accounts receivable, net       1,128,756,116        1,946,000,918 

     

Other accounts receivable     

Other accounts receivable – related company  2,709,014  - 

VAT receivable  377,796,717  294,318,900 

Advance payment for machinery  27,205,255  253,500,144 

Advance payment  101,080,859  45,895,953 

Prepaid expenses  2,228,118  2,468,952 

Others              4,192,892               2,764,529 

Total other accounts receivable          515,212,855           598,948,478 

Total trade and other accounts receivable, net       1,643,968,971       2,544,949,396 
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5 Inventories, net 

 2019  2018 

                       Baht                       Baht 

Finished goods          136,211,999           331,044,452 

Work in progress  74,656,745  106,150,246 

Raw materials          360,200,869           326,171,362 

Total  571,069,613  763,366,060 

Less  Provision for obsolete inventories      

- Finished goods            (2,733,896)          (11,190,421) 

- Work in progress            (4,767,569)            (4,720,090) 

- Raw materials          (17,107,321)          (18,194,485) 

          (24,608,786)          (34,104,996) 

Plus  Goods in transit            10,930,343             83,569,297 

Inventories, net           557,391,170             812,830,361 

Reversing statements to adjust the value of 

inventories included in the cost of sale 

 

         (9,496,210)          (14,782,960) 
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6 Property, plant and equipment, net 

 

 

*Property 

*Plant and 

plant 

improvements 

*Machinery 

and plant 

equipment 

 Electronic 

equipment and 

decoration 

 

Vehicles 

Installation in 

progress Total 

                 Baht                 Baht                 Baht                 Baht                 Baht                 Baht                 Baht 

As at 31 December 2018        

Cost 156,710,438 955,200,050 3,605,367,278 47,539,564 3,693,087 263,042,855 5,031,553,272 

Less Accumulated depreciation           -          -                 (32,844,732)  (392,060,038)    (25,727,419)         (924,006)          -          -               (451,556,195) 

Net book value     156,710,438     922,355,318  3,213,307,240       21,812,145         2,769,081     263,042,855  4,579,997,077 

For the year ended 31 December 2019        

Net book value at the beginning of the year 156,710,438 922,355,318 3,213,307,240 21,812,145 2,769,081 263,042,855 4,579,997,077 

Additions          -          -          -          - 505,857,856 883,454          -          - 61,590,756 568,332,066 

Disposals          -          -          -          - (3,514,687) (6,553,105)          -          -          -          - (10,067,792) 

Transfer in (out)          -          - 1,763,739 153,721,627 36,340,681          -          - (191,826,047)          -          - 

Depreciation           -          -    (41,618,796)  (298,081,925)    (15,532,955)      (1,077,023)          -          -  (356,310,699) 

Net book value at the end of the year     156,710,438     882,500,261  3,571,290,111       36,950,220         1,692,058     132,807,564  4,781,950,652 

As at 31 December 2019        

Cost 156,710,438 956,963,789 3,919,996,675 65,820,065 3,693,087 132,807,564 5,235,991,678 

Less Accumulated depreciation          -          -    (74,463,528)  (348,706,564)    (28,869,845)      (2,001,029)          -          -  (454,040,956) 

Net book value     156,710,438     882,500,261  3,571,290,111       36,950,220         1,692,058     132,807,564  4,781,950,652 

*As at 31 December 2019 and 2018, property, plant and equipment have been mortgaged as collateral for the credits facility obtained from a financial institution as 

described in Note 9 and Note 10. 
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7 Intangible assets, net 

 2019  2018 

                       Baht                       Baht 

As at 31 December     

Cost          2,900,863           3,039,552 

Less Accumulated amortization           (1,081,893)            (1,029,561) 

Net book amount              1,818,970               2,009,991 

8 Trade and Other Accounts Payable 

 2019  2018 

                       Baht                       Baht 

Trade accounts payable     

Trade accounts payable – related company  717,852,120  1,616,669,954 

Trade accounts payable – other company          286,739,433           443,045,850 

Total trade accounts payable       1,004,591,553        2,059,715,804 

Other accounts payable     

Other accounts payable – related company  251,981,795  342,739,509 

Other accounts payable – other company  80,813,063  33,975,530 

Asset purchase payable  266,175,835  288,103,138 

Accrued expenses  129,202,061  107,831,414 

Withholding Tax  29,534,922  4,896,662 

Advance payment received for goods            10,468,608               4,224,489 

Total other accounts payable          768,176,284           781,770,742 

Total trade and other accounts payable       1,772,767,837        2,841,486,546 

9 Short-Term loans from financial institutions 

 

Interest rate  

(percent per 

annum)  US Dollar  Baht  

Conditions and 

collateral  

2019  2018  2019  2018  2019  2018    

             
Maturity date on 

11 March 2020, 

guaranteed by 

property, plant 

and equipment. 

             
Trust receipts 

creditor 4.50  3.90  

    

39,979,974   22,841,467   1,212,644,599   743,053,154   
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10 Long-term loans from financial institutions 

Movements of long-term loans from financial institutions for the years ended 31 December are 

as follows: 

 2019  2018 

               Baht                 Baht 

Opening balance  870,192,316  1,755,406,598 

Plus Amortization of fees pending amortization 10,386,572  10,284,571 

Less Repayment during the year  (652,128,700)  (869,541,212) 

Profits from unrealized exchange rates    (43,108,881)       (25,957,641) 

  185,341,307  870,192,316 

Less Portion due within one year   (185,341,307)  (674,628,533) 

Closing balance            -           -      195,563,783 

On 28 March 2016, the Company entered into a joint loan agreement in an amount of USD 100 

million in order to be used for providing finance for the capital expenditures of factories in 

Thailand. 

Type Facility  Interest rate Conditions and collateral 

 (USD)    

Long-term loans:     

Siam Commercial Bank 50,000,000  Set at 3 months 

LIBOR plus 

increment at the 

rate of 4.5% 

Payment of the principle on a 

quarterly basis from June 2016 to 

June 2020 and payment of interest 

on a monthly basis, guaranteed by 

TSL through the shares of the 

Company held by Trina Singapore 

and property, plant equipment of 

the Company (Note 6). Such 

facilities require the Company to 

maintain its financial ratio, which 

will be evaluated annually. 

China Minsheng 

Banking Corporation Ltd 

50,000,000 

         

 

 100,000,000      

As at 31 December 2019 and 2018, the Company maintained its financial ratio in accordance 

with the conditions stipulated in the facility agreements. 
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11 Provision for product warranty 

 2019  2018 

              Baht              Baht 

Balance as at 1 January  264,547,672  187,941,563 

Increase of provision    48,996,720       76,606,109 

Balance as at 31 December  313,544,392  264,547,672 

12 Provision for employees’ benefits 

 2019  2018 

              Baht              Baht 

Opening balance as at 1 January          -         -                - 

Expense on employees’ benefits from 

termination or retirement      8,062,395      - 

Closing balance as at 31 December      8,062,395  - 

13 Share Capital 

 Amount   Par value Total 

 Shares Baht Baht 

As at 31 December 2017  1,690,000 1,000 1,690,000,000 

Increase of ordinary shares (Notes 13.1 and 13.2)   1,413,180      1,000 1,413,180,000 

As at 31 December 2018  3,103,180 1,000 3,103,180,000 

Increase (Decrease)  - - - 

As at 31 December 2019  3,103,180 1,000 3,103,180,000 

13.1 According to the minutes of the Extraordinary General Meeting of shareholders No. 

2/2018 on 24 October 2018, it was resolved to approve the increase of the registered and 

paid-up capital from THB 1,690,000,000 (1,690,000 ordinary shares at par value of THB 

1,000 each) to THB 2,284,660,000 (2,284,660 ordinary shares at par value of THB 1,000 

each) by issuing 594,660 new ordinary shares at par value of THB 1,000 each, totaling 

THB 594,660,000. The Company registered the increase of registered capital with the 

Department of Business Development, the Ministry of Commerce, on 6 November 2018. 
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13.2 According to the minutes of the Extraordinary General Meeting of shareholders No. 

3/2018 on 30 October 2018, it was resolved to approve the increase of the registered and 

paid-up capital from 2,284,660,000 (2,284,660 ordinary shares at par value of THB 1,000 

each) to THB 3,103,180,000 (3,103,180 ordinary shares at par value of THB 1,000 each) 

by issuing 818,520 new ordinary shares at par value of THB 1,000 each, totaling THB 

818,520,000. The Company registered the increase of registered capital with the 

Department of Business Development, the Ministry of Commerce, on 16 November 

2018. 

14 Legal reserve 

Under the Civil and Commercial Code, the Company is required to set aside a legal reserve, at 

each dividend declaration, of at least 5% of its net profit after accumulated loss (if any) until 

the reserve reaches 10% of its registered capital. The legal reserve is not available for the 

payment of dividends.  

15 Dividends 

According to the minutes of the Meeting of the Board of Directors No. 4/2561 on 9 October 

2018, it was resolved to approve the declaration of an interim dividend for the year 2018 in an 

amount of THB 857.99 per share, totaling THB 1,466 million. The Company paid the dividend 

in an amount of THB 648 million on 16 October 2018 and paid the dividend in an amount of 

THB 818 million on 26 November 2018.  

16 Privileges under the investment promotion 

The Company receives privileges from an investment promotion under the Investment 

Promotion Act B.E. 2520 for the manufacturing of solar panels and components of solar cells, 

which include the following: 

a) Exemption of import duty on machinery approved by the Office of the Board of Investment. 

b) Exemption of corporate income tax for the net profit from an operation of the promoted 

activity as notified by the Board, which shall be considered and determined upon the 

portion of investment, exclusive of land cost and working capital, for the period not 

exceeding eight years from the first date of revenue from such promoted activity. 

c) Dividends from the promoted activity which is exempted from corporate income tax are 

exempted from being included in the calculation for income tax throughout the period in 

which the promoted operator is exempted from the corporate income tax. 

d) Exemption of import duty on goods imported by the promoted operator for re-export shall 

apply to raw materials and essential materials for production for export for the period of 

one year from the first import. 

e) Exemption of import duty on goods imported by the promoted operator for re-export within 

one year from the first import. 
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Given the Company receives the investment promotion, the Company shall comply with certain 

terms and conditions specified in the investment promotion certificate. 

Revenue of the Company for the years ended 31 December 2019 and 2018 classified by 

promoted activities and non-promoted activities are as follows: 

 Promoted activities Non-promoted activities Total 

 2019  2018  2019  2018  2019CCCC          2019  2018 

 Baht  Baht Baht  Baht Baht  Baht 

Revenue from sale          

Domestic -  2,695,604 8,669,829  7,393,887 8,669,829  10,089,491 

Export 6,953,357,724  8,453,630,112          364,097  -. 6,953,721,821  8,453,630,112 

Total 6,953,357,724  8,456,325,716 9,033,926   7,393,887 6,962,391,650  8,463,719,603 

17 Commitments 

As at 31 December, the Company has commitments relating to lease of assets and services 

which are due as follows: 

 2019  2018 

                     Baht                       Baht 

Lease of assets and services    

Within 1 year         3,600,000           4,666,846 

More than 1 year not exceeding 3 years             6,450,000                -            - 

           10,050,000               4,666,846 

18 Contingent liabilities 
  

 2019  2018 

                     Baht                       Baht 

Letters of guarantee issued by banks         29,578,500           27,744,500 

Unutilized letters of credit               -            -           238,493,631 

           29,578,500           266,238,131 
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"ljl.!'III'IYI:::LUEJ\1 

~1.1il1il'f.V, 

'il11J'l1J~\J 

"ljtJ'Yit 1'i:!U.1'1 

~w.nirf.V, 

f'hh ('!Jlfl"lj\J) Gl:!lW 

,)'f1il'l'lU.1'1 

'U'1.:111fU1 W6'l 
" 't.lt.b!J: tt<ffl~fl1~'il$~ (Actuals),UTYI 

2562 2561 

3 237,430.991.00 336,487,705.00 

4 1,643,968,971.00 2,544,949,396.00 

5 557,391 .170.00 812,830,361 .00 

2,438,791,132.00 3,694,267,462.00 

6Lbi1:: 10 4,781,950,652.00 4,579,997,07700 

7 1,818.970.00 2,009,991 .00 

4,783,769,622.00 4,582,007,068.00 

7,222,560,754.00 8,276,274,530.00 

9 1,212,644,599.00 743,053,154.00 

8 1,772,767,837.00 2,841 ,486,546 00 

10 185,341,307.00 674,628,533.00 

3,170,753,743.00 4,259' 168,233.00 

10 195,563,783.00 

12 8 ,062,395.00 

11 313,544,392.00 264,547,672.00 

321,606,787.00 460,111,455.00 

3,492,360,530.00 4, 719,279,688.00 

3,103,180,000.00 3,103,180,000.00 

3,103.1 80.00 3,103,180.00 

1,000.00 1,000.00 

3,103,180,000.00 3,103,180,000.00 

14 77' 125,072.00 77.125,072.00 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065146   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 11.04 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065146
6/30

~1~<hU'lltl~~~tl~U 

~1~VIilflUlla~lhU'Utl~~tl~U 

'U'1.:111fU1 W6'l 
" '!.1t.h!J: ll<ffl~~n~'ii$~ (Actuals),U1'YI 

2562 2561 

549,895.152.00 376,689,770.00 

3, 730,200,224.00 3,556,994,842.00 

7,222,560,754.00 8,276,274,530.00 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065146   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 11.04 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065146
7/30

~ur'hh'111fl"l'W 

nMi 

n1h ('1J1~"lu) nilU~U'tlUl'l1~n1~b~UW:t::fh1-if.hEJm;;/C~uUi 

M'U'v]'U'Il1~n1~b~U 

n1h ('111~'tlU) nilU!'hl.ij'\J1tJ.fl1;;/b~U1fi 

fhH'~1tJmill-iu1M' 

'U1.:111fU1 W6'l 
'U 

2562 

6,962,301,215.00 

137,996.285.00 

7,100,297,500.00 

6,411,020,420 00 

312,973,936.00 

92,726,566.00 

6,816,720,922.00 

283,576,578.00 

(110,371,1 96.00) 

173,205,382.00 

173,205,382.00 

2561 

8,463, 719,603.00 

(68.358,015.00) 

8,395,361,588.00 

7,969,726,536 00 

267,586,867.00 

113,170,033.00 

8,350,483,436.00 

44,878, 152.00 

(123.71 1,954.00) 

(78,833,802.00) 

(78,833,802.00) 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒ
นาธุรกิจการค้า

กระทรวงพาณ
ิชย์

เลขที่  E10091230065146   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 11.04 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒ

นาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065146
8/30

• • +- [!] 

~ ULLa fl~n 1 ~L \J~ I:J\J LL \J~ ~ oh \J'llll ~ ~~ ll~\J 

I:Jll~rNL'VIgjll~\J~'l" 

l:lv~ fN LVI~v~tJ'luJ1~ Lbii'l 

n1'ib\J~UIJbb\J~~1u5'lU'llil~~1iil~u 

rm,,~!J Ci1~) ·1'u<11.Y~ 

rhh ('ll1~i1U) qVlll 

L~u\hmi1 

'>'l3Jn1>b\J~eJUbb\J~~51u'!la~~a~u 

I:Jll~iNb'VI~iJ\J~11:J~'lfl 

'1'13J1flbl'li'J 

u~,;'Vl 'Vl~ml'lf~14 1'11Lilu'll LL<Ju!il L'VIRlwl~Ei (th~L'Vll'll'Vl eJ) :;hii'" 

~uml~~m>Ltl~eJUbb'll~~51u'llm~iiil~u 

if1'VI~UU~U'J~1u~ 31 ~'IJ'l1113J 2562 

'V!'IJ~'ll11~bbii'l rhh ('!11~'1'JU) a~a!J '>'l!J!i'lU'!IeN~~v~u 

2562 2562 2562 

3,1 03,180,000.00 453,814,842.00 3,556,994,842.00 

3,103,180,000.00 453,814,842.00 3,556,994,842.00 

173,205,382.00 173,205,382.00 

173,205,382.00 173,205,382.00 

627,020,224.00 3,730,200,224.00 

===== 

'VI!.hl:l: bbafl~fi13J'il~~ (Actuals),UTYJ 

'll. 
) 

~~ 
Lo 

) 

r:' 
~ 
~~ 

~n r:' p C!' 
r:' 

) 

~:s::~ r:' ~ 
& ...) ~ 
..., ~ .:' 
r:' ee > 
~ .. 

~ 
oil• ~A e"" 
rt' C" ;, 
""': ~ :!ll 

::> ~~ 
~oil :!2>D. 

Lo 

;g 
~ 
2:! 
"S: 
...) 

r:' 
"t) 
oil 

'1'11h~ 1 'llv~'il1 i.nu 2 wl1 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒ
นาธุรกิจการค้า

กระทรวงพาณ
ิชย์

เลขที่  E10091230065146   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 11.04 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒ

นาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065146
9/30

'1'13J1flbl'li'J 

~ULLil~~nl~LU~I'I\JL\Ul'l~i'h'lJ'lltl~~iiv~'lJ 

l'leJ~rNL'I'Ig;tJ~'lJ~'l'11 

l'leJ~fN bVI~eJ~tJ'luJ1~ bbii'l 

n l'>b tJ ~ l'l'l..lbb 'll<~~ 1 ui11u 'llv~~iiv.qu 

m~,,~!J (i1'11) ·1'ui1l.Y~ 

rhh ('ll1~i1U) q'Vlll 

L~u-tlu~" 

'>13Jn1>b'll~l'l'l..lbb'lll'l~a1u'lltJ~~v.qu 

l'leJ~iNb'VIgjtJtJl'l11'1~1~ 

• • +- [!] 

U~,;'Vl 'Vl~'U1b'lll'l1{ 1'11LtJ'lJ'lf L\tJ'lJ!il b'VIRb'lJbl'IEi (th~L'Vll'll'Vll'l) :;)1fl'11 

~uml '11~ m>L'll~ l'l 'lJbL 'lll'l ~i11u 'lim ~iiv.qu 

ifTI'I~UU~'U'J'111'lJ~ 31 ~'lJ'l1~l:IJ 2562 

'I'J'U~'ll11~bbii'l rhh ('ll1~VJ'Ul "~":!J 113Ji'i'l'lJ'lleN~iieJ~'lJ 

2561 2561 2561 

1,690,000,000.00 1,999,298,244.00 3,689,298,244.00 

1,690,000,000.00 1,999,298,244.00 3,689,298,244.00 

1.413,180,000.00 1,413,180,000.00 

(78,833,802.00) (78,833,802.00) 

( 1,466,649,600.00) ( 1,466,649,600.00) 

1,413,180,000.00 ( 1,545,483,402.00) (132,303,402.00) 

3,1 03,180,000.00 453,814,842.00 3,556,994,842.00 

'VIU'll'l: ml~~fi13J'il~~ (Actuals),UTYJ 

'll. 
) 

~~ 
Lo 

) 

r:' 
~ 
~~ 

~n r:' p C!' 
r:' 

) 

~:s::~ r:' ~ 
& ...) ~ 
..., ~ .:' 
r:' ee , 
~ .. 

~ 
oil• ~A e""' 
rt' C" ;, ..c: ~ :!ll 

::> ~e 
~oil :!2>D. 

Lo 

;g 
~ 
2:! 
"S: 
...) 

r:' 
"t) 
oil 

·mh~ 2 'lleJ~illi.JJ\J 2 VI'Jl 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065146   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 11.04 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065146
10/30

/) ~- .. ~ 
< oJM---, H~ ~~ 

....................... ,-- ............ ~1. 

u 
. v ~~ ~~ .... . 

':ilfNl'I-I'IJtl·~t:Ji:ffl1ltl~'li"S1Jel l;ltyli'l RSMJ,,udlt Servlcw> (Tha!l<Jnd) Lirnlt0d 
~'' T 

mw:J ~tl~J~l,l'\ltJ·nf'iill'l 'Yl~m T~um~ ,"uw·w.4 twu~ mRlliLl:lel {th::l'l'tl'f1t~u) '111n~ 20/l Fioor, •:;;lthom City rower 
·1·.1~1 Sotjtl: S;3thc)rt1 HO~ld~ "l llungrnahan:ek 

S<~thorn, B<lngi\<:>1( 10120 l"h<>i!ancl 

;~;>;!D . 0 10~):~ - 4>1TI5·"·icH~ Head oHic<'' 

T +66 (0) Hi70 9002•-6 
r: ·~66 (O) 2670 902i'-· 8 

-nJllt'fl'l'l~Tw;;;tmf:j" m 1u11i 31 :ffu-:mm ''uf. 2562 ~uih'b~nj>1l{ll !m:;.:~um'l'l'l-::inmJnrJ'I.tn~Jt"l'rci'•'vi~'a"~ihnf\.Jt\''~'1fuilatiJ:r~1 
1i4lWCJ?fltJmtn1111titH~>J1JnnrJ'iJ'l1Jfl·i~t~u~n'' rt.:)lfiJ 1m119)ft ·I1.h~1mnun·l'Jtl'ty~~' nlt'l'tlJ 

-n'l'l'll~-,niu+l <~tmnt~m'h~~h~dmwl~ji1U~:n rsi~'W'tlfJ~1IhfVIl1~tn "i<Ji"llJ{ 'l'lltatli!ttalJt.tvlHhbtl ('lJ<J::avmltw) ~-~!1'~ tu -ruri Jl 
~ . ,, d 

ii\n1ru1 'l'l.fl 2562 tW~fl11 m•~hrfhH 1u dm ihf1Jfi-w lJ~I 1tu~ent1'lJ 1~W!JfW11'l~~1llJ'i1rrn 1 -w tfn~ ;hJ1W'rl"I:Uii1~1'l:1 .,,~n1~;; 1M1tl WH 

fl1'Jt1ln-\'·mhJt1'11tl1~~1'115'irhtl11'1'tthnn:lli'J'il!~ 

3' ~·~' - -"""'1 ·- "' ~';11_1)~ _dj · .. .s .c.-.~ . 'J,Jo. 
r~{J~Ul!qf'11'Mfl'l~l'l'niHHf1H '!Jfn·H<f'U tll'J w:nu 'lltn1! ll~t\ll "ll1~,i.'illlJflTUJt1 1-10m~ 'd"lfl1n'Jfl'l\lr1J!~I ~1 f) 1H'W'.'l\l~':itJ11J'j'J tll 'Utl·~ 

"·- ,.,. -_ r.t-·v~ -~- <3 ,.._ r.-.,.-.,j -~~ _} d.dy<u- . - :)1- _ SJif ··~ o.'""i 
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รับรองสําเนาฉบับนี้ สรางในรูปแบบไฟลอิเล็กทรอนิกส การสั่งพิมพถือเปนสําเนาเอกสาร
สามารถตรวจสอบภายในระบบผานทาง QR Code และเว็ปไซตกรม (www.dbd.go.th) ไดไมเกิน 90 วัน
นับจากวันที่ออกเอกสาร

กรมพัฒนาธุรกิจการค้า
กระทรวงพาณิชย์

เลขที่  E10091230065146   วันที่ออกเอกสาร : 17  พฤศจิกายน  2563 เวลา 11.04 น.
ขอรับรองว่าเป็นเอกสารที่นำส่งกรมพัฒนาธุรกิจการค้า ผ่านระบบอิเล็กทรอนิกส์

Ref:E6310091230065146
11/30
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n-s1lJnT~ _ __ _______ 1:-:·:r~~~:q? ____ _ 
_ ............................... ~~-·---·---

____________ ................ ____________ ____ ............ ~ .............. .. 
>' 
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tJ~ih1 '1'11'\,n h61·&'1c-.s~ewii !Hl'W~ t'Ylflt~l1i:!tl ohztYlr~'l'YlEl) ·ihilV~ 

'l1:1J1rJ!lllf!U'J:::flB'IJ'l'!Jn·tJ{h< 
,_, ,I 

Gfl'l11f'!Ju~h!tlVI'lHt'J 31 i'l!Jlfl:IJ W.H. 2562 

2A 

....... __________ _ .............. L:; .. , .... - -u-· -----

J.' ' . ' ' '' ' ' _ , 1) :il _ . d 

~ rm Uti 1nhu:t~.:t 'lm4t1ti lll 11::: tl0ftl fl 'llNtl11t1 (.'( Hl'o~~ l,J'\lilh l~l.J"!W 'il um-\Hi~Ywt ·:h 1l~!fl1H~'W'hl '[{{1~HJfl1ftV 
o' ., ..:.;- . ~"t-_ '' ... -r·~~ ';)1 . ~ >l•' J . - ' ' '' ' " ··- A' 

lb:;'CY1Jtll''H\ifl' l~'lfYin-ml'l.!'f.llilVIU~l:tll''JIHltn:1TiJ.f1'fllU:t'iltl~~fli1'W'Ylfl~~lWl~ tU '1tJi'i'mam:::tlt·ntl·l'l"!U;J11l Hl-fiJ'\\1 

~ ~ f1~~1JlHJ~'!1 ?1~-~' ~il\'1 t~>lrh lW~ w·rht"Yifltnl'l ~,~ 

tr~l n1ft~lll UUt!i:\'~1 ~K;wnrn~tl"rl~ fl~tlfll{:J'Yerrvi 'ii~1~r llll~ lH?i ~ 'ltntl'l'll~\~ m·h >ilfl11J tJ. ~lfHthlf.hmm i) e1 tllll"Jtl! '1 ~l f-J 
;rr,l~l.<-l'IJHt'i'-Jl'il~CJt)·H-Jl'\·1'\!n lli"W~JUhJOTJ~i1l1h~nmJti?t!Tttn~l'J Hi1~fil'l,fi~11.F1ll~'h1' •~~(i~tYJiJfl~rh.Jfil'r4Btftlrh 
fl ~~ rtih.nTt! !.~i1J f1 'lnTth.Ytm 1'i 1t11n-i 1 l1n<f1'·md··m ~m.J.~::t1J.J ~'l~rufh~illflfYJ':i ~~fh-Nl'-11 tJ'j ~-,1·h~111l'tl l11~ 'lli:l ~ih1il', 
th.1<1~1hh::;frcJu~·HJr1;?.\)H.J~'l.J tilli'Fmn~:~~ th H\hfJt\.l'YllWt'l' 1\lfl:nh 1tnf1i'hHrm·J~?< ~1.1Fh~\l~'hr-rlJ1.h::;mm 
illfn wt1~tnwh'il:: ~-~ 1tl 'll'l'><i 1JJ 1! n~1 'lJ a ·~ v1 il \ntn ~r~uth :;mm nn~;ll'J ~~ 1'>1 n-,"i·i·hl'itll,rl tt'1 \1 n~ ~nl ~ ::;'j,j 1tu tTI'i ~\~ ~Ju 

t l'ten:h 1 ~l'h<r~·-,~nrJ 'M' 'lihhl'M-Yi lfrl'j ~~t-i ·n~en~>l1J1ifi l tl'!-l ·rt.:·Rufl'l! 1h 6\mJ'u H~ E~l~t:ll l fJtllfiTVl 

::}1 .J 9J ' ·. ' '' ~ '' .J d '' :V: oJ.' ' 'w ..c.. ' ' '01' r( .t: ' ' $;1 ~" ~J 
111'11\~lllh::;m.JllWW J1f1Vlltn!l'l;:;l'litJ~TJ. .. mH~~-N~1Wl '11 f.f':!J'1'l!Mfl'l.Jfl'l1'\l~1trlri'W'l'l'n~IJ 'l-!1J1'l1B~ ltifft1'11.J'I%H1~'0'Irn1 

~'i'lf rJlJ'il::-1.1i'~l1J'lti'mlJfl 'J'I'-.nJ 1::; tl' lr{'lHN f-l·tm f'h1 u 

I ..di p . ,_. . Q,d :t/ .,!( . o<· .cl <31 ,/. I ""' SJ "i 
fl 'Uft 6lJ~ 'Jt1WI'l1i':lm t"Rtnra&n~Vt1.m~ at1¥1~ 'Jr1 'W1 'll.n.tf!J'1i~te -nwtinth.tm1 r);:;'lf'WM\111 f'.llfJnU 1~1~11~ ,l'\iJU;J:;JJ1f.l! 0u!:lcl 

ihn1f-mhl\J'l <fl~~olh.lU 

e lfl 'l5Utl~tfc1trd1'm!~ ~Olf11:i 
A(. :v .~.~. 

~1't'Jl'N\HYHliil:_!f;:Ut11tll bH'll! 

~llmt11um:tr1'~fN$1nul9)~rhtin;:Tt~ 

201! 
5' 10 il 
3 -5tl 
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ti~ill'l ri5u·t!OJStn1 '1<11taw% ltf.l11(4 l'l'lf1hi~:~g (ih~~llr!'lnr.~) ~hil~ 

ll3flfll'l'WJ'tl'J~fH'Jli.:J1JfiTll~'U 

crmi1{\'J~·uqH1l!~ 31 ntmftlJ ·w.t1. 2562 
····----···· · · · ··---~---

( .~~·~~ :.11 J ..... ~., t .. ' i d 01 I '1Y. ~ i- ~ ; ....,, - ~-i' ~ ~ (.> .. .:~ 
llltYJiJn1l-J'\Itl1J1'li 'JI"il'l. fntlall.JtltllWilCi·~Bim0111l'lftllF!iM1~->'.!JHt'rl'll< t11L'I~~~::itt'\Jn~)'j(ll:flf.l'TIIf11iJC .Vflil~l'lttYUH 'W 
~ .:;:t _,j_ • 1 ,':'( cv .;:,• .:::(. W ~·· __ . ~.J -~ ' lV ~ :ll ..:\t I 1 ;iJ .. ~ .! . ~ ...... -a,. 2:_1 

H':iH 1lrn1ttluuuw:..lG~'latJlWl1tirhflijjlfltnm!Cin1:1t11tmnlJ'Yl l'll'lTIVflli'I.Tm~ 'lfittnnwJ ·u·> 'l'J'I1il:.:~tl4 Nll'II .Jrl>1'W1llfl 

oi . _ . .r'Cj .: \i _ . __ W •"-' i ' .-d I t• 9)<).~ ~ Ji I ~- I 

rmfMrN'Utl~1J'tlrl'l~JMt,11hm:n t1H11tn b~rwrvp.nnmwnml!'IJOJ'll~~ nT!~Jt1t1Wlfll'iY411l:.: lwnH'l'W 'lN~~~lTI'1rl .lf1?lil~ 

' '1 S~<:t~ ~ _ . ~ _ i .-.:,. '"'' ':V 1 J<"i -t _ '1 S' _ "" rv .! u.• " t o ·1 . . > 
ri:J1Jr11l mJmtN l;lm''llqP11i~:il.mmnn2'W t.;cm'lnm·Y~t11,j1Wml10fm c'll'~tfNtfHYI'J1~rrwt~ . un·m~1;nwm ~~'il~-q'lrY:n 

.e:. o.o· ~ ~ y .d t . · _ . _-- _ J' d _ ,; _ .:::9 _ ~ _ o~ _.ct _ _ il,d. ~ !tl 

:u ~11Vl 'il ::J u~i'1U1l'W 1 u n-rj n:lt1 tJ-uumrrt'11Jih ~ml'u 'tJ eNeJlJ n1 mt1h.! t~1'Wl!lJ~ •J 1l~l;J~~1 -~~J11lliUJ~'~' fJ.<~ ~tl m tu·vuntJ'J1Jt1 ~ 
..J' tl _. - ~ - ' '- ' ' ' ' ' ' ' • ' ' · - - ___ _ · ' ' y ' __ - . 

ttil'l fl'~~J1rw~Hn~ ~hmt1:::: mwi 111:::: I ,flh~ ·lwJJtl~ :;i'l~fl'~ 11 ~nil 11-1 CJ'l.J 1 nwuti1i~it~1 tri:lt11~9llollJftft 1rolll'U t!J'1•u ei~ ;,l ri·m~1 
,..J .{_. -10._1 ( ) · " ' W. --"-"~ - ' ..... w ' :.i' !V' .~ .Q.I _ l <,. .. :l _ ( g.:, 

~fltVtWUll'Y)1Jtlt)fl'\l1f1~Ufl'Jtll {~l11n!¥ll'lftl11l!'l.llJ!lfi:;;,Jl!~'inlJ .H:Hi "l iJ:ill'YJ 'il:::'J'LJ~I'IU"<:!U~i~tHlTJ!lhml h ' 'llHil'IJ 

''1 ' - J -~ ~· 
<~mn 'i'llll'n]'Wl.JcHfl~l'U'\.J 

fll 'h •J'M'YJ'W \l lfl f1 Yi liTH 'lh1J~l1Jfl':iru \l::::1hW.1tU1rtiJ~JJ'J fl1J!~tl'IJ~'Iml'U H1~'Wt!'lqlj)i'tfl'i'1Jil1flf! Ti ~lmJ-JtJi"f'W '' h•ltfcf1J 

~Jnt1l\'l 1l.l1J~U~'Ila"lii-wVJh·~6uf.1~1J~.J1\nJ.fiur!1'hc'l!·li'11'J'U)Il'lnn·l:;~jll'i1u-:nw 

11hurmJrHYI.ri-bt~ltl ·fHHi>l<~ll1111:nftl'l}'\n:fmi-ll'i~l\htnilfJ'Cl':ttrlJ l.!fl~tht~vilTi~'Elur1 ·! (t1·ii1J 1'h~~1~hHtl11Jt)l'W ''Jtl! 1mJ 

::nh~-w~'mtfhu·:nn w1J 

' 
z.? flm1qJq}J:!·m1'1tNtyrylt<Jhj;:;u;:;uT"J ... n"itli·mBtlnrTiu~l~l 

I!~ l .. J. ··-~- - . I .< ..d v I dt 'i.'·.v .-A - ~I .3.1' "" (, 

·,;;tjj tjj lf.'liTI'Pl'W . tllt1 ·1~ mn:JF fl'i m 'if~f~l'Jf1UJ'W iJ1tlflTlW'iW~tW~ NMl il1Hi'YlWU ~n tl Tll-HlJ U! lll'lll'J<Hflfl'l.J 'Yl ·HDJ~ 

t:iet~hlA'\iJfl! lt i1t11'> t414 ~~ '11~1J1J tim ~Ju 1 'Jo,)·w~~ 1li'I'JUl'tJtiJJ-arhq®11-:rnnltJ'ifh.J1·1i''tlu)~t'li't u1 Sl.Jtl rirt111~1Jt.J tl'Yl~ 'lle~ 
;hu-~ttt'~u~I{H~'ihrm 1l.J 5\ljfl!ll 'lh ttil'-m~11Jnri ·1'l ~ ~t:~hn ·-.i1 U1lJ1lJ(hr\~;,'CJ -~~ :n~hnri·n 'il:t 1'f·uci·m 1 ~u +mrU truuft::; 

fll'J.•ft~-~~mHfl1SI~tJl~tll1111'~tlo/I~-~~Wlfl!~tlPl~'~flB11tli'lutNi'fi,1oci 1911J~i1Ut!l'JtWl1HflrJ~\'YtlJf.\!1 tl-l~~rjm~:U\W!lltlt1Jt!J I 
,. . 

t IV I ~ Sf I _ . , ""'\ . 'lO: _ ~· dl __ ~- ... ~ . . . . I . ~ i - . 01 ~ (il 0 'l 
1.'111llflfll ,'JHl'lfl'fH~n ·n~,HHl1illll'Yifl!1.lHHJrfU'I ~ EJ:;;Ui'J ffTWiilf.lfll'iJtl\lliJ'\1~').1'\..tV}n . l!~1.1fll J'\.n~'i'jUI'Hif:.l\iW ·l~'l.l i'N 

.V· 1 .dt o , ,-t;JI~- - J' r- Q, ..V d.~ a;o , _ ~ J~. Q.o <1'.~ ~-'1 1c;,. w .o•cj 

'Cll:lJt"\! 'Jl'lfll'•~ f.l Yt'l 111 fl'f11 '1~ fJ fllllf.Jll\ll tl:; -:t 1~1111 tnl ~1 ';i 'W1-lY\l:f1'\i 'i UfJfNlfl<U 11 l'll'J 'U tl.:JH'\J ~U~l~'l'l tlllmrltl tl tJ ·utn'! 'J VW'I'l 

t)·rH~-w~ti11'l~tJ.'il1Ml"Jiif1!flnthlJt1J·wJ·w11iil1l·l11Jne1Jm.ll'm11Jf!TH'Jh o'li-w (~tH~lJ~~·{l~li"tn'h~unrj'llflil1l~1J,Jrin 
t~hll~l 'l.f~1vlu 1WU 'J ~ v;;n tl lUt\):jl-tinl:Jtln!tl mf1-Hn ·i'l~'W 

'l'liil 10 

~ 
~ 
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TJ~ifn 'YI~'l-nl"lltni,9mmc!f u-o1~~ nml~1nu (V'l~!Yit~'hm) 'ihn~ 

'!1:1JlWH".}tJ~:::rl6ll'lUfYl':ll~1J 
~ ' 

clTPI;·uuth,i.J!~>~Y'\..Ill :11 ihni~):IJ ltf!.2562 
··--············--···· -----·················-····· 

1J':J'M·11u ,j ll'lt1 n wn 1~ 1li:IJ'l!~!thu~'WI'n 1~i m.h~ b'Yll'i'l~tflvi ~'W 'h~Wlui~tJ'lJ111 T~i11 ~·;s>l~ mt~ m1l~n·u t <r1 mJ1 ~lJ11ll 
m ·ru~;rh~ ~ wrm t'll ''h·'IJ>Iil'1'W'D 'ItY6mmtlnttl~oH~tn~\~l~hJfd'hJ'i m1¢1n~ ~f111 i\hu 1 u·mrh"b·u ~~rvJti ff'W11fvfa' 

\lB:t:wd~·'Wf;it11-!W''lL4'W1'W&rqtl:.~tllwn¢i ·m.i'J~mft~! it.~tf'W·nm7:;u~mn:rwrnm1h'l~fi1'hfl1'1~4l~ ·uuTv1hwH 
i'l~l'.i l!H'lmiJ~ (J'U ill -JtJBH ~ ~Jtl)t!i~l"J flU lfJHW n·l"l"' !(ft:!:'ljl~llfl.!ll If] eh'l·~ l!l.ft ntl.lriuu~ (n'bJdi~ ~'W~'ujd~h.i ~ lfJ 'Hf11J tl 
r1'J1-fr·~ rait~~utll1~~nm:rw 

. 
2.9 tl"l':::lntUmndlm~!m:::t11'1%~·wJ 

.111 'liT~• 1l~1hd1 n1b :;;)_; J.f,\! rrn11fl'·aJ1 el\,H~lt!nln1Jm~'t.t1'W 'l1 \l ~ih1 ·f! IJJ n1,;p1 mm·:'1tHtlu11 fl~nnl~ ;i l'llh H' i'·wll'W Nm 
.-!1 d dCj . ~ ~ . o _ . w £..r.:~- dJ ~ ~t~!ti~ V - t c _ ' q5;.1 : ..._.,~-- -.y .~..~ 
fl'Htt! Cl ~lJ1\l'lnl11$lffi'Hl! !\.!fWJ</1 "lj~fn'J'lfJ'i'~tlTHHjfJlUl'Wtn.ifl')TlJll tl !1 l'lt1~J}!'\Il!l~i'U'11\l;!;ff ~N(J \111l-:i1J.i11ll:N Q'tY!i.id 

"' . ~ j . ·.. J . . ,J ' ,; ... • .d " ' •t d .d ·• w ' .I A'~ dj 
11 ~.,·w ltT':iBi.l n tt um:~nm. 'i'~lJ1turn'i'~1'W Wl!e.lt:\ 1>'\1 t1~1l-rwm-mlthJ'ill1J ·u mw 1~'l.n1oiiWIWnlu'J~<J·Jt'lltnm;.J\'i1Ht tl 

I · .d. \olPOI ~- ....;., ~ · Q./ -~ ~ r.>, .v 8 ·' ,A t t ', !i.<V t £. Q ~ ~ 
'J'lrJI) 'ItJl1il~ t>'l':i1Jfllfl.I'J1J'YI'):;;UUl'lf1Liltit1'1li'J'j 1~1JWJfll'mHlflll.Jfll'll'fl'J'lUlii;::-'11~'J1n 'ltl~ 'lfJtfWt'l'l-(fltl]~tn.Oltnl 

.-..·\ '¥-' W :...S ..X~ ,u. .:.f )! I. . ~ ) W . ..d . _ ~ 
l!Thl'l'l'l.JU~ltnb:::l.r lt'llt1 '11HU'filH·m'll~l'l!6'1'1\l:;~nvi'ultJ1111!1Wl'l..lfN'IH!lJ~JfltJf)~.\tl·l"IU•li'lJJ flt:j'l'l~!lf,ll~H~l'W hwum~ 

<ff'tnl·1f11!mn1l~llJ~J1l ~1i5itt1r1a1~T~lJn~.1mJ!frn~~~~fl'tfl'l·n111ihrJ~I'fDnl111J~ltl'iil'J::nt:J::;r~mfu1tl1l\l r.11< 

:; ·w1¢l'll 'lt1n T:i •u'ltlcr'\J th·fiJfl"h~ 1 11~ sq; 1~~11J.filf! 'l t1 au fl1'1lli ii'v-mcl::; Hft ~ mm Yl'\.!~i:h! nttlRtU~' f.l~r. ·-:nmfJ1u {1'11 e)~ 
-~ 'Ji r;l :sic.< ·9-')j :)i . {·'!! .. .J .. .. i/ 'l ~ . ~~ ~· t t ..9 ·q . .. ·•JI ...:( S1 ~ · . . o .:If ~ l f(o :>.' 
tl'Utn \11 flUI;j''lfB!!i:l 'UH1:: .WflWJ'\JCJ..'J t1Hl171J111ll'il14flliliJN~Iil\'IHJil rm~m.J'I'lli:Tll l'N't1-;Jfln'Vl'l H5tl ill i~l'l11J tJll 

flll~l~11ltJt'l.lncl'-.lY.:i'Vl14i'ri~ut1:::'1Yl':!~'fllJ uft~nr1TJ:lJtil-w~u1 .. $'fimJ.'linml~n'llnlJ1l::<Mf1J'I1~:;;1a•n1l'li~~rrnJ,llfl\l'li~N 
'j 'liltll'l'lXu· fl'ilfl1<Jn'1lll'lt11~ldl1rll4JH~Ill'l.JTW1 'iti'Mun:;;~f,J'fJU~tnn~u'!-l·ln~'il~an~t~UUUJ~il~lii\JHrrlnn·t;;\f.t;'{<~ 

'U1:Y'YH1m1t!Jil1i'il~tJ'l~m1~JHfltl~>lJifltlJ!'l'l~t'ir,t-wr1 'l:~'ltJ1.i'i~;lJ'Ji11'14tJ'1m~ttt~1:iiJVinmih~t/'t~i1i>l'!JflflM llJlflm'l'1 

tH~fl-'1 

-------···-····•Oo···-···-· ............................... --·-··············· 

t?. ,.~~~ ~~1 ·····-·············'···'.· .. · .. :~.~.·.f.~_: .. ·.:._:·}·'·~.,;.':··l.·.':·,<·:·A·;··'.~.~.~~.: .. ~::···:?,·.:.~.:-.~.·. .. .......... -n·nlJrn':i .. t~J i~1·:( . ./\~ m"JJJn'l1. -., ·• • ,.. ~ 
___ .......... ,,, ......... -... J ........................... -................ . 
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7/10/2021 China's Chint/Astronergy Completes 50 MW Solar PV Power Plant in Bulgaria 

Solar 

China's Chint/Astronergy 
Completes 50 MW Solar PV 
Power Plant in Bulgaria 
SOFIA (Bulgaria), June 12 (SeeNews) - Chinese solar module producer 

Chint/Astronergy said on Tuesday it completed the construction of a solar 

polycrystalline (PV) power plant with a total installed capacity of 50 MWp in Bulgaria. 

The plant is expected to generate 1.9 million megawatthours (MWh) of electricity in 

the next 25 years, Chint/Astronergy said in a statement. 

The construction of the project took three months. 

Astronergy specializes in research, development and production of solar modules. The 

company has been a provider of monocrystalline and polycrystalline PV modules since 

its founding in 2006. With support from its parent company Chint Group, Astronergy 

has become a global total solutions provider for photovoltaic systems. 
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UNITED STATES 

SECURITIES AND EXCHANGE COMMISSION 

Washington, D.C. 20549 

FORM 20-F 

(Mark One) 

REGISTRATION STATEMENT PURSUANT TO SECTION 12(b) OR 12(g) OF THE SECURITIES EXCHANGE ACT OF 1934 

OR 

ANNUAL REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934 

For the fiscal year ended December 31, 2020. 

OR 

TRANSITION REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934 

OR 

SHELL COMPANY REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934 

Date of event requiring this shell company report 

For the transition period from to 

Commission file number: 001-34615 

JinkoSolar Holding Co., Ltd. 
(Exact name of Registrant as specified in its charter) 

N/A 

(Translation of Registrant's name into English) 

Cayman Islands 

(Jurisdiction of incorporation or organization) 

1 Jingke Road 

Shangrao Economic Development Zone 

Jiangxi Province, 334100 

People's Republic of China 

(86-793) 846-9699 

(Address of principal executive offices) 

Haiyun (Charlie) Cao, Chief Financial Officer 

1 Jingke Road 

Shangrao Economic Development Zone 

Jiangxi Province, 334100 

People's Republic of China 

Tel: (86-793) 846-9699 

Fax: (86-793) 846-1152 

E-mail: charlie.cao@jinkosolar.com 

(Name, Telephone, E-mail and/or Facsimile number and Address of Company Contact Person) 

Securities registered or to be registered pursuant to Section 12(b) of the Act: 

Title of each class Trading Symbol(s) 

American Depositary Shares, each representing four JKS New York Stock Exchange 

ordinary shares, par value US$0.00002 per share 

Ordinary shares, par value US$0.00002 per share* 

* Not for trading, but only in connection with the listing of the American depositary shares on New York Stock Exchange. 

Securities registered or to be registered pursuant to Section 12(g) of the Act: 

Name of each exchange on which registered 

None 

(Title of Class) 

Securities for which there is a reporting obligation pursuant to Section 15(d) of the Act: 

None 

(Title of Class) 
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Indicate the number of outstanding shares of each of the issuer's classes of capital or common stock as of the close of the period covered by the annual 

report. 

187,434,469 ordinary shares, excluding 455,217 ADSs representing 1,820,868 ordinary shares reserved for future grants under our share incentive plans and 

conversion of our convertible notes and 2,945,840 ordinary shares as treasury stock, as of December 31, 2020. 

Indicate by check mark if the registrant is a well-known seasoned issuer, as defined in Rule 405 of the Securities Act. 

Yes 13 No D 

If this report is an annual or transition report, indicate by check mark if the registrant is not required to file reports pursuant to Section 13 or 15(d) of the 

Securities Exchange Act of 1934. 

Yes D No13 

Note — Checking the box above will not relieve any registrant required to file reports pursuant to Section 13 or 15(d) of the Securities Exchange Act of 1934 

from their obligations under those Sections. 

Indicate by check mark whether the registrant (1) has filed all reports required to be filed by Section 13 or 15(d) of the Securities Exchange Act of 1934 

during the preceding 12 months (or for such shorter period that the registrant was required to file such reports), and (2) has been subject to such filing 

requirements for the past 90 days. 

Yes 13 No D 

Indicate by check mark whether the registrant has submitted electronically every Interactive Data File required to be submitted pursuant to Rule 405 of 

Regulation S-T (§232.405 of this chapter) during the preceding 12 months (or for such shorter period that the registrant was required to submit such files). 

Yes 13 No D 

Indicate by check mark whether the registrant is a large accelerated filer, an accelerated filer, a non-accelerated filer or an emerging growth company. See 

definition of "large accelerated filer," "accelerated filer" and "emerging growth company" in Rule 12b-2 of the Exchange Act. 

Large accelerated filer 13 Accelerated filer D Non-accelerated filer D 

Emerging growth company D 

If an emerging growth company that prepares its financial statements in accordance with U.S. GAAP, indicate by check mark if the registrant has elected not 

to use the extended transition period for complying with any new or revised financial accounting standardst provided pursuant to Section 13(a) of the 

Exchange Act. D 

t The term "new or revised financial accounting standard" refers to any update issued by the Financial Accounting Standards Board to its Accounting 

Standards Codification after April 5, 2012. 

Indicate by check mark whether the registrant has filed a report on and attestation to its management's assessment of the effectiveness of its internal control 

over financial reporting under Section 404(b) of the Sarbanes-Oxley Act (15 U.S.C. 7262(b)) by the registered public accounting firm that prepared or issued 

its audit report. 13 

Indicate by check mark which basis of accounting the registrant has used to prepare the financial statements included in this filing: 

U.S. GAAP International Financial Reporting Standards as issued Other D 

by the International Accounting Standards Board D 

If "Other" has been checked in response to the previous question, indicate by check mark which financial statement item the registrant has elected to follow. 

Item 17 D Item 18 D 

If this is an annual report, indicate by check mark whether the registrant is a shell company (as defined in Rule 12b-2 of the Exchange Act). 

Yes D No 13 

(APPLICABLE ONLY TO ISSUERS INVOLVED IN BANKRUPTCY PROCEEDINGS DURING THE PAST FIVE YEARS) 

Indicate by check mark whether the registrant has filed all documents and reports required to be filed by Sections 12, 13 or 15(d) of the Securities Exchange 

Act of 1934 subsequent to the distribution of securities under a plan confirmed by a court. Yes D No D 
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We sell our products in major export markets and China. As of December 31, 2020, we had nine production facilities globally 

and 23 oversea subsidiaries in Japan, South Korea, Vietnam, India, Turkey, Germany, Italy, Switzerland, the United States, Mexico, 

Brazil, Chile, Australia, Portugal, Canada, Malaysia, the United Arab Emirates, Kenya and Denmark. As of the same date, we also had 

global sales teams in China, the United Kingdom, France, Spain, Bulgaria, Greece, Ukraine, Jordan, Saudi Arabia, Tunisia, Morocco, 

Kenya, South Africa, Costa Rica, Colombia, Panama, Kazakhstan, Malaysia, Myanmar, Sri Lanka, Thailand, Vietnam, Poland and 

Argentina to conduct sales, marketing and brand development for our products around the world. In addition, as of December 31, 2020, 

we had an aggregate of over 2,000 customers in over 100 countries and regions for our solar modules, including distributors, project 

developers and system integrators. 

Our solar cells and modules utilize advanced solar technologies, such as the passivated emitter rear cell ("PERC") technology 

and half cell technology, and have achieved industry-leading conversion efficiency. In 2018, 2019 and 2020, the average conversion 

efficiency rate of our solar cells using our P-type monocrystalline silicon wafers was 21.9%, 22.3% and 22.9%, respectively. In 2018, 

2019 and 2020, the average conversion efficiency rate of our N-type monocrystalline solar cells was 22.8%, 23.3% and 23.5%, 

respectively. We believe that both of these average conversion efficiency rates were consistently higher than industry average. In May 

2018, our P-type monocrystalline solar cells broke the world record by hitting conversion efficiency rate of 23.95%. In December 2018, 

our N-type monocrystalline solar cells reached the conversion efficiency rate of 24.2%. In June 2019, our P-type monocrystalline solar 

cells and N-type monocrystalline solar cells reached the maximum conversion efficiency rate of 24.38% and 24.58%, respectively. In 

July 2020, the maximum conversion efficiency rate of our N-Type monocrystalline solar cells reached 24.79%. 

Our high-quality manufacturing capabilities have enabled us to produce solar cells and modules meeting the industry's highest 

performance standards. All of our solar modules sold in Europe are CE, IEC, TÜV, and MCS certified, all of our solar module sold in 

India are BIS certified, all of our solar modules sold in North America are UL certified and our monocrystalline solar modules sold in 

China are CQC certified. In 2013, our solar modules passed TÜV Nord's Dust 8z Sand Certification Test, demonstrating their suitability 

for installation in desert regions, and we also unveiled our "Eagle II" solar modules, which represent a new standard for performance and 

reliability. In May 2017, we became one of the first Chinese PV manufacturers to pass the intensive UV test according to IEC 61345 

from TÜV Rheinland. In July 2017, we guaranteed that all our standard PV modules meet IEC 62804 double anti-PID standards. In May 

2018, our entire portfolio of PV modules passed the Potential Induced Degradation resistance test as required by TÜV Nord's IEC TS 

62804-1 standards. In March 2019, we received the 5th "All Quality Matters Award" from TÜV Rheinland. 

We leverage our vertically integrated platform and cost-efficient manufacturing capabilities in China to produce high quality 

products at competitive costs. Our solar cell and silicon wafer operations support our solar module production. As of December 31, 2020, 

we had an integrated annual capacity of 22 GW for mono wafers, 11 GW for solar cells and 31 GW for solar modules. Our 

manufacturing facilities are primarily located in five provinces across China, Florida of the United States and Penang of Malaysia, 

providing convenient and timely access to key resources and suppliers. 

We no longer have any downstream solar power projects in China after we disposed of our downstream solar power projects 

business in China in the fourth quarter of 2016, but still have two overseas solar power projects which are located in Mexico and 

Argentina. 

Our Products and Services 

Our product mix has evolved rapidly since our inception, as we have incorporated more of the solar power value chain through 

the expansion of our production capabilities and acquisitions. We currently manufacture a series of products from silicon wafers to solar 

modules. Our principal product is solar modules, but we also sell silicon wafers and solar cells from time to time to meet our customers' 

demand. In 2020, sales of solar modules, silicon wafers and solar cells represented 92.7%, 1.3% and 1.0%, respectively, of our total 

revenues. In addition, we also sell small volumes of recovered silicon materials to optimize the utilization of our production capacity. 

The following table sets forth details of our sales volume by product for the periods indicated: 

2018 2019 2020 
Products (MW) (MW) (MW) 

Silicon wafers 1,168.6 2,383.3 1,583.7 

Solar cells 364.9 478.1 670.6 

Solar modules 11,170.5 14,207.5 18,770.6 
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In August 2020, we launched our new generation of 610W Tiger Pro High-efficiency monocrystalline TR solar module and our 

BIPV solutions, Building Integrated Photovoltaics product series, which were unveiled at SNEC 2020 in Shanghai. 

On August 21, 2020, we were ranked as a top solar brand in debt financed projects and named a most "bankable" PV 

manufacturer by Bloomberg New Energy Finance. Forty-nine global solar module manufacturers were ranked based on Bloomberg New 

Energy Finance's global survey of key PV stakeholders assessing which module brands used in projects are most likely to obtain non-

recourse debt financing from commercial banks. 

In September 2020, we supplied Trung Nam Group with 611MW of Tiger bifacial transparent backsheet modules, which were 

installed at the Thuan Nam solar power plant project in Vietnam. Located in Thuan Nam, the Thuan Nam solar power plant project was 

one of the largest solar power projects by capacity that were using bifacial modules in both Vietnam and Southeast Asia. 

In November 2020, we supplied 541 MW Tiger Series modules for the first phase of the Xuan Thien project in Vietnam. This 

project was considered as one of the largest solar power projects in Southeast Asia. This project demonstrates the latest PV development 

and energy transformation in Southeast Asia. 

Solar Cells 

We commenced production of solar cells in July 2009 following our acquisition of Zhejiang Jinko. The efficiency of a solar cell 

converting sunlight into electricity is represented by the ratio of electrical energy produced by the solar cell to the energy from sunlight 

that reaches the solar cell. The conversion efficiency of solar cells is determined to a large extent by the quality of silicon wafers used to 

produce the solar cells. In 2018, we led the industry in the resizing of the 158 mm x 158 mm solar cell. In 2019, we released solar cells of 

larger size and incorporating the tilling ribbon technology, which greatly increased the power of the components and brought more 

benefits to customers. In 2020, we developed and mass produced highly efficient P-type monocrystalline solar cells of 163 mm x 163 

mm and 182 mm x 182 mm, and constructed an industry-leading production line for N-type monocrystalline solar cells. In December 

2020, our maximum mass production efficiency of P-type monocrystalline solar cells and N-type monocrystalline solar cells reached 

23.2% and 24.2%, respectively. 

In May 2018, our P-type monocrystalline solar cells broke the world record by hitting conversion efficiency of 23.95%. 

In December 2018, our N-type multicrystalline solar cells broke the world record by hitting conversion efficiency of 22.12%. 

In December 2018, our N-type monocrystalline solar cells reached the conversion efficiency of 24.2%. 

In June 2019, our P-type monocrystalline solar cells and N-type monocrystalline solar cells reached the maximum conversion 

efficiency of 24.38% and 24.58%, respectively. 

In September 2020, the maximum solar conversion efficiency of our large-area N-type monocrystalline silicon solar cells 

reached 24.9%, which was confirmed by the Institute for Solar Energy Research in Hamelin (ISFH) in Germany and set a world record 

for large-size contact-passivated solar cells. 

Silicon Wafers 

We commenced production of monocrystalline silicon wafers and multicrystalline silicon wafers in March 2008 and July 2008, 

respectively. 

In 2018, we developed P-type and N-type monocrystalline silicon wafers with high quality and low oxygen content of 158 mm 

x 158 mm. In 2019, we developed technologies for silicon wafers of larger size, which resolved technical difficulties such as non-

destructive cutting and concentric circle defects, and combined with N4/N5 technology, greatly improved the quality and efficiency of N-

type monocrystalline silicon wafers while reducing its cost. In 2020, we developed and mass produced high quality silicon wafers of 182 

mm x 182 mm, and conducted research on silicon wafers of 210 mm x 210 mm or larger size. We optimized Outer-furnace Czochralski 

technology and charging technology and developed and verified N7/N8 technology, which greatly improved the quality and efficiency of 

silicon wafers while increasing manufacturing capacity and reducing costs. 

Recovered Silicon Materials 

We commenced processing of recoverable silicon materials into recovered silicon materials in June 2006. We are able to process 

and recover a broad range of recoverable silicon materials, which enables us to reduce our overall silicon material costs and improve 

product quality and yield. 
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Except as indicated otherwise, we own the facilities completed and under construction and own the right to use the relevant land 

for the durations described below (including capacities and major equipment): 

Products Location 

Silicon Ingots and Wafers Shangrao Economic 
Development Zone, 
Jiangxi 

Silicon Ingots Yili,Xinjiang 
Leshan, Sichuan 

Solar Cells Yuanhua Town, Haining, 
Zhejiang 

Solar Modules 
Penang, Malaysia 
Shangrao Economic 
Development Zone, 
Jiangxi 

Yuanhua Town, Haining, 
Zhejiang 
Yuanhua Town, Haining, 
Zhejiang 
Penang, Malaysia 
Yuhuan, Zhejiang 
Yuanhua Town, Haining 
Jacksonville, Florida 
Chuzhou, Anhui 
YIN., Zhejiang 

Facility 
No. 

Plant Size 
(square 
meters) Duration of Land Use Right 

68,397 (i) March 16, 2010 to February 3, 2057; (ü) December 9, 2009 to September 
23, 2058; (iii) July 6, 2009 to August 10, 2059; (iv) July 10, 2009 to February 
7, 2057; (v )January 6, 2009 to August 10, 2059 

2 165,333 (i) May 28,2016 to May 27, 2026;(ü) January 1,2017 to December 31, 2029 
12 279,469 May 31, 2019 to May 30, 2069 

107,865 (i) November 23, 2009 to June 6, 2057; (ii) October 29, 2009 to May 26, 2058; 
(iii) August 17, 2010 to July 25, 2060 

8,191 January 1, 2015 to December 31, 2022 
134,950 July 6, 2009 to August 10, 2059 

98,497 September 9, 2016 to September 8, 2066 

89,543 (i) October 29, 2009 to May 26, 2058; (ii.) August 17, 2010 to July 25, 2060; 
(iii) September 15, 2010 to August 29, 2060 

8 12,679 January 1, 2015 to December 31, 2022 
9 92,540 September 9, 2016 to September 8, 2066 

10 140,647 March 22,2018 to March 15, 2068 
11 26,538 May 1, 2018 to April 30, 2028 
13 289,091 April 13, 2020 to April 12, 2070 
14 281,089 March 12, 2020 to March 12, 2020 

Major equipment 

Monocrystalline furnaces, multicrystalline 
furnaces, wire saws, wire squarers 

Monocrystalline furnaces 

Diffusion furnaces, sintering furnaces, 
PECVD antireflection coatings 
manufacturing equipment, automatic 
printers 

Laminating machine, solar cell module 
production line before and after component 
lamination, automatic glue spreads' working 
station, solar cell module testing devices 

As of December 31, 2020, short-term borrowings of RMB926.4 million (US$142.0 million) and long-term borrowings of 

RMB908.7 million (US$139.3 million) were secured by land use rights, plant and equipment. We believe our current land use rights, 

existing facilities and equipment are adequate for our current requirements. 

Major Plans to Construct, Expand or Improve Facilities 

We have entered into purchase and other agreements for purchase of additional manufacturing equipment and expansion of our 

production capacities. Our capital commitments under these contracts amounted to RMB3.63 billion (US$555.6 million) as of December 

31, 2020, of which RMB3.24 billion (US$496.4 million) will be due in 2021 and RMB386.2 million (US$59.2 million) will be due after 

one year but within five years. We may terminate these agreements or revise their terms in line with our new plan and as a result, may be 

subject to cancellation, late charges and forfeiture of prepayments. See "Item 3. Key Information-D. Risk Factors-Risks Related to 

Our Business and Industry-We may continue to undertake acquisitions, investments, joint ventures or other strategic alliances, and such 

undertakings may be unsuccessful." and "Item 3. Key Information-D. Risk Factors-Risks Related to Our Business and Industry-We 

may face termination and late charges and risks relating to the termination and amendment of certain equipment purchases contracts." 

Manufacturing Process 

Silicon Ingot Manufacturing 

We produce monocrystalline silicon ingots in electric furnaces. We place silicon materials, consisting of virgin polysilicon 

feedstock and recovered silicon materials of various grades according to formulas developed in-house into a quartz crucible in the 

furnace, where the silicon materials are melted. While heating the silicon materials, we pump a stream of argon, a chemically inert gas, 

into the furnace to remove the impurities vaporized during the heating process and to inhibit oxidation, thus enhancing the purity of the 

silicon ingots. A thin crystal "seed" is dipped into the molten silicon to determine the crystal orientation and structure. The seed is rotated 

and then slowly extracted from the molten silicon, which adheres to the seed and is pulled vertically upward to form a cylindrical silicon 

ingots consisting of a single large silicon crystal as the molten silicon and crucible cool. We have modified some of our monocrystalline 

furnaces to allow us to apply our furnace reloading production process, which enables us to increase the size of our silicon ingots while 

lowering our unit production costs by enhancing the utilization rate of our furnaces and reducing unit costs of consumables and utilities. 

After the silicon ingot is pulled and cooled, we square the silicon ingots in our squaring machines into blocks. 
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Raw Materials 

The principal raw material used in our manufacturing process is virgin polysilicon. We also use recoverable silicon materials in 

our production. In 2018, 2019 and 2020, virgin polysilicon accounted for over 90%, and recoverable silicon materials accounted for 

3.5%, 5.7% and 5.0%, respectively, of our total silicon raw material purchases by value. We procure our raw materials from diversified 

sources. In 2020, purchases from foreign suppliers and domestic suppliers accounted for 75.2% and 24.8% of our total silicon raw 

material purchases, respectively. 

In 2018, 2019 and 2020, our five largest suppliers provided 56.4%, 55.9% and 66.5%, respectively, of our total silicon 

purchases by value. In 2018, three of our suppliers individually accounted for more than 10%, and our largest supplier accounted for 

15.5% of our total silicon purchases by value. In 2019, one of our suppliers individually accounted for more than 10%, and our largest 

supplier accounted for 23.3% of our total silicon purchases by value. In 2020, three of our suppliers individually accounted for more than 

10%, and our largest supplier accounted for 19.6% of our total silicon purchases by value. In 2018, 2019 and 2020, our five largest group 

suppliers accounted for 62.9%, 68.6% and 70.0%, respectively, of our total silicon purchases by value. In 2018, three of our group 

suppliers individually accounted for more than 10%, and our largest group supplier accounted for 22.0% of our total silicon purchases by 

value. In 2019, four of our group suppliers individually accounted for more than 10%, and our largest group supplier accounted for 

25.2% of our total silicon purchases by value. In 2020, four of our group suppliers individually accounted for more than 10%, and our 

largest group supplier accounted for 19.6% of our total silicon purchases by value. A "group supplier" refers to an aggregation of our 

suppliers that are within the same corporate group. 

Our supply contracts generally include prepayment obligations for the procurement of silicon raw materials. As of December 

31, 2020, we had RMB1.0 billion (US$153.7 million) of advances to suppliers. 

In November 2020, we and our subsidiary Sichuan Jinko signed a long-term purchase agreement with certain subsidiaries of 

Tongwei Co., Ltd. The raw materials procurement would ensure a stable supply of polycrystalline silicon in line with our strategic and 

operational plans. Under the agreement, we locked in nearly 100,000 metric tons of polycrystalline silicon, and both parties could 

negotiate additional purchases. The price for any additional order would be negotiated and determined based on market conditions. 

Virgin Polysilicon 

We purchase solar grade virgin polysilicon from both domestic and foreign suppliers. We purchase our virgin polysilicon 

through spot market purchases to take advantage of decreasing virgin polysilicon prices. 

Recoverable Silicon Materials 

We purchase pre-screened recoverable silicon materials from our suppliers which are delivered to our facilities for chemical 

treatment, cleaning and sorting into recovered silicon materials. Currently, we purchase most of our recoverable silicon materials on the 

spot market. 

Ancillary Materials 

We use metallic pastes as raw materials in our solar cell production process. Metallic pastes are used to form the grids of metal 

contacts that are printed on the front and back surfaces of the solar cells through screen-printing to create negative and positive 

electrodes. We procure metallic pastes from third parties under monthly contracts. In addition, we use EVA, tempered glass, aluminum 

frames and other raw materials in our solar module production process. We procure these materials from third parties on a monthly basis. 
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ITEM 4A. UNRESOLVED STAFF COMMENTS 

None. 

ITEM 5. OPERATING AND FINANCIAL REVIEW AND PROSPECTS 

A. Operating  Results  

We are a global leader in the PV industry based in China. We have built a vertically integrated solar power product value chain, 

manufacturing from silicon wafers to solar modules. We sell most of our solar modules under our own "JinkoSolar" brand, with a small 

portion of solar modules on an OEM basis. We also sell silicon wafers and solar cells not used in our solar module production. As of 

December 31, 2020, we had an integrated annual capacity of 22.0 GW for mono wafers, 11.0 GW for solar cells and 31.0 GW for solar 

modules. 

Our revenues were RMB25.04 billion, RMB29.75 billion and RMB35.13 billion (US$5.38 billion) in 2018, 2019 and 2020, 

respectively. We had net income of RMB405.6 million, RMB924.4 million and RMB335.3 million (US$51.4 million) in 2018, 2019 and 

2020 respectively. 

Principal Factors Affecting Our Results of Operations 

We believe that the following factors have had, and we expect that they will continue to have, a significant effect on the 

development of our business, financial condition and results of operations. 

Industry Demand 

Our business and revenue growth depends on the industry demand for solar power and solar power products. Demand for solar 
power and products depends on various factors including the global macroeconomic environment, pricing, cost-effectiveness, 
performance and reliability in comparison to alternative forms of energy, and the impact of government regulations and policies. Solar 
power is one of the fastest-growing sources of energy and is driven by factors such as cost-competitiveness, reliability as a predictable 
energy source, and growing commitments by various governments to combat climate change. 
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Operating Expenses 

Our operating expenses include selling and marketing expenses, general and administrative expenses, research and development 

expenses and impairment of long-lived assets. 

Selling and Marketing Expenses. Our selling and marketing expenses consist primarily of shipping and handling expenses, 

warranty cost, exhibition costs, salaries, bonuses and other benefits for our sales personnel as well as sales-related travel and 

entertainment expenses. In 2018, 2019 and 2020, our selling and marketing expenses were RMB1.71 billion, RMB2.25 billion and 

RMB2.47 billion (US$379.2 million), respectively. 

General and Administrative Expenses. General and administrative expenses consist primarily of salaries and benefits for our 

administrative, finance and human resources personnel, amortization of land use rights, office expenses, entertainment expenses, 

business travel expenses, professional service fees, disposal and impairment of long-lived assets as well as provision for bad debts. In 

2018, 2019 and 2020, our general and administrative expenses were RMB779.4 million, RMB1.06 billion and RMB1.41 billion 

(US$216.0 million), respectively. 

Research and Development Expenses. Research and development expenses consist primarily of silicon materials used in our 

research and development activities and salaries, bonuses and other benefits for research and development personnel, and depreciation of 

equipment for research and development. In 2018, 2019 and 2020, our research and development expenses were RMB366.6 million, 

RMB324.4 million and RMB389.2 billion (US$59.6 million), respectively. 

Impairment of long-lived assets. Impairment of long-lived assets consist primarily as a result of the obsolescence of certain 

equipment for upgrade in our wafer and cell production line and impairment for one of our overseas solar power projects. In 2018, 2019 

and 2020, we recognized impairment of long-lived assets of RMB14.5 million, RMB68.3 million and RMB114.2 million (US$17.5 

million), respectively. 

Interest Expenses, Net 

Our interest expenses consist primarily of interest expenses with respect to the issuance of convertible senior notes, long-term 

bonds, short-term and long-term borrowings from banks and other lenders. In 2018, 2019 and 2020, we incurred interest expenses of 

RMB429.3 million, RMB605.9 million and RMB705.2 million (US$108.1 million), net of interest income of RMB83.5 million, 

RMB171.0 million and RMB216.6 million (US$33.2 million), respectively. Interest expense capitalized during the construction period of 

property, plant and equipment, and project assets in 2018, 2019 and 2020 were RMB51.2 million, RMB43.8 million and RMB29.3 

million (US$4.5 million), respectively. 

Government Grants 

From time to time we apply for and receive government incentives in the form of subsidies from local and provincial 

governments. Government grants which are not subject to any condition and are not related to assets are recognized as subsidy income 

when received. The governments grant subsidies to encourage and support large-scale enterprises and high technology enterprises based 

in the relevant locations to upgrade their technology and develop the overseas market. We record such subsidies as subsidy income as 

there are no further obligations on us. The amount of government subsidies we receive may vary from period to period and there is no 

assurance that we will continue to receive government subsidy in the future. In 2018, 2019 and 2020, our government subsidy income, 

which was not assets-related, was RMB52.2 million, RMB63.0 million and RMB192.0 million (US$29.4 million), respectively. 

Government grants related to assets are initially recorded as other payables and accruals. These grants will be deducted from the 

carrying amount when the assets are ready for use and approved by related government. We received government grants related to assets 

of RMB8.1 million, RMB24.9 million and RMB20.0 million (US$3.1 million) in 2018, 2019 and 2020, respectively. 

Exchange (Loss)/Gain, Net 

In 2018, we incurred foreign exchange gain of RMB33.7 million, primarily due to appreciation of the U.S. dollars against 

Renminbi. In 2019, we incurred foreign exchange gain of RMB8.8 million, primarily due to the appreciation of the U.S. dollars against 

the Renminbi. In 2020, we incurred foreign exchange loss of RMB336.5 million (US$51.6 million), primarily due to deprecation of the 

U.S. dollars against the Renminbi. 
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We believe that the continual improvement of our research and development capability is vital to maintaining our long-term 

competitiveness. In 2018, 2019 and 2020, our research and development expenses were RMB366.6 million, RMB324.4 million and 

RMB389.2 million (US$59.6 million), respectively. We intend to continue to devote management and financial resources to research and 

development as well as to seek cooperative relationships with other academic institutions to further lower our overall production costs, 

increase the conversion efficiency rate of our solar power products and improve our product quality. 

Intellectual Property 

As of the date of this annual report, we have been granted 1,012 patents by the State Intellectual Property Office of the PRC, 

including 873 utility model patents, 129 invention patent and 10 design patents. We also have 428 pending patent applications. These 

patents and patent applications relate to the technologies utilized in our manufacturing processes. We intend to continue to assess 

appropriate opportunities for patent protection of critical aspects of our technologies. We also rely on a combination of trade secrets and 

employee and third-party confidentiality agreements to safeguard our intellectual property. Our research and development employees are 

required to enter into agreements that require them to assign to us all inventions, designs and technologies that they develop during the 

terms of their employment with us. For information related to intellectual property claims that we have involved, see "Item 8. Financial 

Information—A. Consolidated Statements and Other Financial Information—Legal and Administrative Proceedings." 

We filed trademark registration applications with the PRC Trademark Office, World Intellectual Property Organization, or WIPO and 

trademark authorities in other countries and regions. As of the date of this annual report, we have been granted 332 trademarks in the 

", 11.1 Iejt 
PRC, such as "411M", "AM" and "L, 12. .", and 27 trademarks in Hong Kong and Taiwan, including 1/110, and "1 • '.We 

also have 102 trademarks registered in WIPO. We have pending trademark applications of 90 trademarks in 48 countries and regions, 

including Brazil, Qatar, Saudi Arabia, Thailand, Indonesia, the United Arab Emirates, Australia, Singapore, Panama, Kazakhstan, Kenya, 

South Africa, Nicaraguan, El Salvador, Sri Lanka, India, Chile, the United States, European Union, Israel. In addition, we have registered 

22 trademarks in the United States, 16 trademarks in Canada and 16 trademarks in Europe. 

D. Trend Information 

Other than as disclosed elsewhere in this annual report, we are not aware of any trends, uncertainties, demands, commitments or 

events for 2019 that are reasonably likely to have a material effect on our net revenues, income, profitability, liquidity or capital 

resources, or that would cause reported consolidated financial information not necessarily to be indicative of future operating results or 

financial conditions. 

E. Off-balance Sheet Arrangements 

Other than disclosed in this annual report, we have no other outstanding financial guarantees or other commitments to guarantee 

the payment obligations of our related parties. We have not entered into any derivative contracts that are indexed to our shares and 

classified as shareholder's equity or that are not reflected in our consolidated financial statements. Furthermore, we do not have any 

retained or contingent interest in assets transferred to an unconsolidated entity that serves as credit, liquidity or market risk support to 

such entity. We do not have any variable interest in any unconsolidated entity that provides financing, liquidity, market risk or credit 

support to us or that engages in leasing, hedging or research and development services with us. We have not entered into nor do we 

expect to enter into any off-balance sheet arrangements . 
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Employment Agreements 

We have entered into employment agreements with each of our executive officers. These employment agreements became 

effective on the signing date and will remain effective through 2020. We may terminate an executive officer's employment for cause, at 

any time, without prior notice or remuneration, for certain acts of the officer, including, but not limited to, failure to satisfy our job 

requirements during the probation period, a material violation of our regulations, failure to perform agreed duties, embezzlement that 

causes material damage to us, or conviction of a crime. An executive officer may terminate his or her employment for cause at any time, 

including, but not limited to, our failure to pay remuneration and benefits or to provide a safe working environment pursuant to the 

employment agreement, or our engagement in deceptive or coercive conduct that causes him or her to sign the agreement. If an executive 

officer breaches any terms of the agreement, which leads to, including, but not limited to, termination of the agreement, resignation 

without notice, or failure to complete resignation procedures within the stipulated period, he or she shall be responsible for our economic 

losses and shall compensate us for such losses. We may renew the employment agreements with our executive officers. 

D. Employees 

As of December 31, 2018, 2019 and 2020, we had a total of 12,565, 15,195 and 24,361employees, respectively. The increase in 

our number of employees in 2020 was mainly attributable to the expansion of our manufacturing facilities in China. As of December 31, 

2020, we had 24,361 full-time employees, including 21,661 in manufacturing, 1,078 in research and development, 394 in sales and 

marketing and 1,228 in administration. Substantially all of these employees are located in China with a small portion of employees based 

in the United States, Europe and other countries and regions. 

We believe we maintain a good working relationship with our employees, and we have not experienced any labor disputes or 

any difficulty in recruiting staff for our operations. In October 2013 and 2014, we were named one of the Top 100 Best Employers in 

China in 2013 by the World Executive Journal in conjunction with the World HR Laboratory, Bossline and CEO-ZINE. JinkoSolar was 

awarded HR Asia Best Companies to Work for in Asia Awards — China Edition, in 2018, 2019 and 2020. With the corporate culture of 

equality, accountability, commitment, and driving excellence, we were acknowledged for the best practices in human resource 

management. 

Our employees are not covered by any collective bargaining agreement. In line with the expansion of our operations, we plan to 

hire additional employees, including additional accounting, finance and sales, marketing personnel as well as manufacturing and 

engineering employees. 

In line with local customary practices, we have made contributions to the social insurance funds which met the requirement of 

the local minimum wage standard, instead of the employees' actual salaries as required, and have not made full contribution to the 

housing funds. We estimate the aggregate amount of unpaid social security benefits and housing funds to be RMB560.2 million, 

RMB595.3 million and RMB605.8 million (US$92.8 million), respectively, as of December 31, 2018, 2019 and 2020. See "Item 3. Key 

Information—D. Risk Factors—Risks Related to Doing Business in China—Our failure to make payments of statutory social welfare 

and housing funds to our employees could adversely and materially affect our financial condition and results of operations." 

E. Share Ownership 

The following table sets forth information with respect to the beneficial ownership of our shares as of the date of this annual 

report by: 

• each of our directors and executive officers; and 
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US order demand Soaring, Talesun's 
capacity in Thailand accelerated to 2 GW 
DECEMBER 9, 2019 TALESUN SOLAR 

share 0 0 () 

In order to meet the U.S. order demand surge, Talesun Solar Thailand production base 

successfully completed the 1.5 GW capacity upgrade in November 2019. At the same time, Zhongli 

Group, the parent company of Talesun Solar, reclaimed most of its domestic power station 

receivables. The accounts receivable of poverty alleviation power stations exceeded 1.752 billion 

yuan, offering sufficient support for the cash flow of company's regular operation. 

With the development of global PV industry and the efforts for grid parity, Talesun Solar took an 

early move in the layout of global industrial development. At the beginning of 2019, Talesun Solar 

started the project 4.0 of upgrading Thailand factory. After the transformation, the capacity of 

high-efficiency PV modules reached 1.5 GW, which are mainly 158.75mm mono perc multi-busbar 

modules. The Thai production line is also compatible of manufacturing bifacial modules and 

166mm large-sized wafer modules. This upgrade not only increased the production capacity of 
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quality, but also significantly improved the competitiveness of Talesun Solar in the overseas PV 

market. Due to the surging demand, Talesun Solar plans to once again expand its production 

capacity in Thailand, aiming to reach 2 GW capacity by the end of 2020. 

Ever since Talesun Solar started its global layout, the company has paid more attention to 

developing business abroad, including modules and utilities. We have customers from 45 

countries, for example, Baywa, EDF, Dominion, Sterling & Wilson, Macquarie, Lightsource, Power 

China and Engie and other world-famous power companies and utilities investors. Up till now, 

Talesun Solar power plant pipeline has reached 1.3 GW. 

Judging from the current global PV market, high-efficiency PV modules are in an increasing 

demand at markets including the United States, Mexico, Brazil, traditional European markets and 

emerging markets such as the Middle East. According to International. Technology Roadmap for 

Photovoltaic (ITRPV), bifacial modules will take over 60% of the global PV market in the next10 

years. Once again, the production line's upgrade of Talesun Solar Thailand is in line with the 

market expectation. 

Talesun Thailand has shipped 900 MW modules to the U.S. in the first three quarters, and 
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The U.S. market demand is top three in a global scale. With the change of federal investment tax 

credit (ITC) policy, according to the statistics of American Solar Energy Industries Association 

(SEIA), in 2019, the U.S. market demand increased significantly and planned PV projects reached a 

new record of 37.9 GW, exceeding the 15 GW of 2018. 

However, the US domestic module production capacity is only around 5 GW, leaving a huge gap 

to the local market demand. Despite the insufficiency, it is almost impossible for Made-in-China 

modules to be imported to the U.S. market, due to the high price with the added cost of anti-

dumping, anti-countervailing, 201 tariff and 301 tariff. 

Confronted with the opportunity in the United States, Talesun Solar seized the chance to break 

through the U.S. market through Thai production capacity. It is reported that, from January to 

September 2019, Talesun Solar's shipment volume to the United States has reached 0.9 GW. 

Up till now, Talesun Solar has already reserved 800 MW orders from the U.S. market in 2020. In 

the future, with the advantages of domestic and overseas production capacity, Talesun Solar will 

accelerate the process of plant expansion and upgrade, continue to make efforts to overseas 

business, expand overseas market share and stabilize market position, and seize the opportunity 

of global PV industry development. 
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Interview with William Shena, President of T... 
Home / News / Interview with William Sheng, President of Talesun Solar 

CEO Interview - SPI 2020, USA. Interview with William 

Sheng, President of Talesun Solar. 

In this interview with PV Magazine Mr. William Sheng, the president 

of Talesun Solar, confides his view of the PV market, module 

products with different techniques, and other hot topics. 
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PV Magazine: Thank you for accepting this interview. Firstly, could you please give a briefing of what new products and solutions will you 

bring to SPI this time? 

William Sheng: We are going to launch the latest generation of Bistar Pro series PV modules at SPI of this time. The Bistar Pro equips with 

half cut and MBB techs and with power output up to 590W. The type with 182 mm wafer and 72 pcs layout powers to more than 550 W and is 

a very competitive PV module product. Our onsite test showed with utilizing of the new Bistar Pro module, the general balance of system 

(BOS) dropped by up to 4.4% and levelized cost of electricity ([CUE) will decrease by around 3%, compared with conventional modules. 

Besides we will also show our Bipro series bifacial PV module with 166 mm wafer. The Maximum power output of Bipro reaches 455 W with 

conversion rate of around 20.36% in mass production. This product is not only suitable for large scale utility PV, but also fit the 

requirements of C&I distributed PV, because of its approaching for lowest LCOE. For the market of residential rooftop PV, we will provide a 

full black module with 60 cells which is very beautiful in appearance. 

How do you think about the US PV market, especially in the new era of grid- parity? What plan do you have on marketing here? 

The US PV market is a very important market of Talesun. I think for 2020 this market is affected by the COVID-19 pandemic seriously. Lots of 

work including new projects have to be postponed. However, the good thing is there would be more time for local investors and developers 

to prepare for their PV projects with better and cheaper products and solutions. We are optimistic with the performance of US market in H2 

of 2020. And in 2021, we believe there will be a rebound of US market for PV installation because of the expire of ITC and those postponed 

projects of 2020.1 think 16 GW is very possible to achieve and this will help US to remain the 2nd largest PV market of the world. 

Talesun has a long history of existence in US market. After years of cooperation with our local partners, we established our US office in 2016 

and started direct sales in this market. We did a lot of preparations in early stage. Our first local project was in California with 97 MW in 2017. 

Despite the adverse effects of the trade dispute between China and USA, Talesun is planning to double our US employees for more local 

business in next year with our Thailand factory capacity. 

Any else market which is important to Talesun? 

Our business principle is to provide global customers with diversified products and EPC solutions based on different and specific 

requirements. At present our module products is very popular in markets of Europe, US, Latin America and emerging market like Poland. We 

estimate to achieve total shipment to Poland more than 200 MW in 2020 which account for around 20% of the country's total shipment. 

Meanwhile, our EPC business grew well too in markets of SEA, Europe and Mexico. We have signed an agreement in last December with A2A, 

the largest Italian power and gas plant provider, which will buy 1 GW solar development pipeline from us. 

I know Talesun has established overseas manufacturing base out of China, could you please give a latest update of the global capacity 

layout? 

Talesun is going to obtain around 10 GW for PV module and over 8 GW for solar cell by end of 2020. The company is vigorously promoting the 

construction of its smart module production base locates in Shandong Province, which is with total capacity of 5 GW and compatible with 

the new BISTRA PRO 182 series. The commissioning and mass production of the first 3GW capacity is estimated to start since Q4, 2020. 

Meanwhile, the Thailand factory will be upgraded to 20W with all production lines compatible with 182 mm cells. We will also consider new 
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Benefit from the effective counter-measures of the Chinese government, China has successfully controlled the outbreak soon after China's 

Spring Festival. We saw a quick recovery of production, supply chain and transportation since March and soon we recovered our normal 

production in China base. Our Thailand base kept production and shipment to US market during the entire process. We were somehow 

experienced negative influence on markets of Europe, Latin America but after a series of communications with our customers there, we 

have minimized the adverse effects. Our sales team take advantage of Internet to keep to take orders. We have signed an agreement of 

30MWp distributed solar PV projects development through internet with top Singapore home-grown Solar Independent Power Producer 

(IPP), LYS Energy Group, in Association of South East Asian Nations (ASEAN) regions. For India market, there was big influence and I have to 

say we will have a business shrink there. 

The bifacial module is getting more and more popular. How Talesun did on this aspect? How many is the shipment of your bifacial 

products? 

Our bifacial products mainly shipped to markets of China and US, and occupied around 40% of total shipment. Because weather the US 

government would add bifacial PV module into the extra-tariff list is volatile, many module manufacturers were still in the wait-and-see 

stage. But from long-term perspective, the bifacial module is the market trend. 

TOPCon and HJT are two candidates for cell technology of next generation, how is Talesun's view on them? Or any other tech route? 

From past months we saw the cost gap between TOPCon and HJT was getting smaller and smaller. For example, the cost cut off of TOPCon 

in this September compared with in January is about RMB0.38 per watt, while this figure of HJT was about RMB0.24 per watt. This means 

the TOPCon experienced more cost cut off and was getting close in cost with HJT. But currently we still see the TOPCon lines with less 

capacity utilization compared with HJT. As tier 1 module manufacturer, Talesun invested in both TOPCon and HJT routes. We have just made 

our capacity expansion plans of 1 GW HJT cell and module lines, and 1 GW TOPCon cell and module lines. 

So how do you think about the wafer size discussion? The 166, 182 and 210mm and what is the influence to solar cell and PV module? 

The debate of 166, 182 and 210 sizes started since last year and went through to mass production of these products. I think it is quite normal 

since there were lots of debates like this in PV's history. However, the 166, 182 and 210 are not end products, but a middle components. The 

BOS and [CUE directly relate to PV module whose specifications were determined by multiple factors including wafer, electrical design, 

layout and etc., and we believe with no matter 182 and 210 size, Talesun can design and produce excellent photovoltaic module for end users. 

Actually Talesun's Shandong plant is producing module with 210mm wafer and is also compatible with 182 and 166. Meanwhile our Thailand 

factory is producing module in 182 and compatible with 166 mm. 

The recent cost rise has put pressure on module makers, what is Talesun's response? 

Since this July we have seen significant price rise started from upstream silicon production and then spread to downstream. Now there are 

several major supporting components of PV module which are still in high prices. PV glass, EVA film, backsheet and frame. Talesun has 

close cooperation with our suppliers and was supported by them with their best prices, because we have long-term relationship which 

would overcome the short-term cost turbulence. Besides, Talesun obtains own framework capacity which would keep our free from the 

influence of aluminum price fluctuations. 
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Thai SCB, China Minsheng to lend $210 mln to Canadian Solar 

By Reuters Staff f V 

BANGKOK, Jan 16 (Reuters) - Siam Commercial Bank Pd 1 and China Minsheng Bank will 

jointly lend $210 million to Canadian Solar Inc's new manufacturing facility in Thailand, the 

Thai bank said in a statement on Monday. 

Q' 

The plant, located at Rojana Industrial Park in the eastern province of Chonburi, will facilitate 

exports to North America and in the region, while helping create local employment in 

Thailand, Shawn Qu, President & CEO of Canadian Solar, said in the statement. 

SCB, Thailand's third-largest lender by assets, has so far lent about 15 billion baht ($423.37 

million) to Chinese investors and plans to double that amount in three years, the bank said. 

($1 = 35.43 baht) (Reporting by Manunphattr Dhanananphorn, Writing by Orathai Sriring; 

Editing by Vyas Mohan) 
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Canadian Solar secures US$210 million 
loan for Thailand facility 
Siam Commercial Bank plc (SCB) and China Minsheng Bank will jointly provide the 
manufacturer with a US$210 million loan to finance its new production facility in Thailand. 
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The facility will provide exports to North America, according to Canadian Solar President & CEO 

Shawn Qu, whilst creating local, employment in the eastern Thai province of Chonburi. 

The Chinese Tier 1 PV manufacturer is likely to be one of the hardest hit by new import duty rates 

applied to imports to the U.S. from China. Modules produced at facilities outside of China 

however, will not be affected. 

SCB is the third largest lender in Thailand by assets, and plans to double its lending to Chinese 

investors, which currently stands at TH B 15 billion (US$ 423 million), over the next three years. 

Popular content 

Australian researchers go round the twist with 
latest ultra-thin solar discovery 
3 AUGUST 2021 

Researchers at The Australian National University working on the 
photovoltaic potential of ultra-thin 2D materials have made an 
interesting discovery... 

Canadian Solar has secured finance for several other projects worldwide in recent months, 

including GBP 49.3 million (US$59 million) to develop projects in the UK, and JPY 9.6 billion 

(US$95 million) from a Japanese syndicate to fund projects in Japan. 

This content is protected by copyright and may not be reused. If you want to cooperate with us and would 

like to reuse some of our content, please contact: editorsev-magazine.com. 
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