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Company Profile

Company Profile
Tongwei Co.,Ltd is a large-scale listed company of Tongwei Group, deeply involved in Green Agriculture and Renewable Energy. 
Tongwei now has more than 200 branches and subsidiaries worldwide, with more than 50,000 employees in total. Tongwei entered 
the  PV industry in 2006 and experienced development for over 10 years rapidly. At present, its business scope covers highpurity 
crystalline silicon, high-efÏciency solar cell, solar modules, and solar power plant construction & operation. It has formed a complete 
renewable energy industry chain with independent intellectual property rights and be industry-leading in scale, technology, cost 
and quality, which business covers the entire PV industry chain.

Tongwei started solar cells and modules business in 2013. Tongwei established the high-efÏciency module R&D Department  and 
started researching in relevant technical region in 2016. After more than 10 years of continuous investment in R&D, Tongwei has 
formed a matrix of product portfolios that covers differentiated market needs with Tongwei characteristics. Those have been widely 
used in residential rooftop, C&I projects, and utility-scale plants, meeting the ascending demands for clean energy of the global 
clients. Tongwei accelerated developing and expanding module business in the second half of 2022, with years of accumulated 
experience in technology and market, a competitive scaled half-cut module business system has been established by collaborating 
advantages of high-purity silicon and solar cell in the upstream. Clients are from state-owned power generation enterprises of 
China and those regions over 40 countries around the world. Tongwei achieved top 5 global ranking in module shipments in first half 
of 2023(PV InfoLink).The current total production capacity is 75GW in the respect of the Hefei, Jintang, Nantong and Yancheng（The 
largest, most automated, digitised and intelligent solar module workshop in the world）manufacturers, furthermore the Shuangliu 
Base is on running plan in 2025.

476th of Fortune
Top 500

94th of Fortune 
Top 500 Listed 

Companies in China

494th of Forbes 
Top 2,000 Global 

Enterprises

State-level Green 
Factory

State-level Enterprise 
Technology Center



High purity polysilicon planned
800K – 1000K tons

Solar Cell planned
130-150GW

Photovoltaic Modules planned
80-100GW

Company Profile
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450K tons

15GW 

95GW 

75GW 

4.07GW

High-purity Polysilicon
With the purity level of 99.999999999%(11N), to be 
a world-class leader in high-purity crystalline silicon,with 
the gradual full production operation of the 200,000-ton 
Yunnan Tongwei project, the production capacity will be 
increased to 650,000 tons rapidly.

 Global leading enterprise of high-purity polysilicon    

 Global leading enterprise of solar cell

 National key leading enterprise of Agricultural Industry

 World’s key leading enterprise of Aquatic & Feed Industry

High-quality Wafers
Not only Tongwei fabricates high quality wafers, but also 
collaborated with esteemed wafer manufacturers by virtue 
of advantages of superior polysilicon materials, assuring 
reliable supply and quality.

High-efÏciency Cells
The cells are produced with World-leading intelligent 
manufacturing system (5G+).

High-efÏciency Modules
Tongwei module products are applicable for 
various kinds of scenarios.

PV + Fishery 
The world’s first innovative “PV+Fishery” development 
mode. One move, triple-gains of “fishery, electricity, and 
environmental protection at once.”

Green AgricultureGreen Energy

Tongwei A&D
Livestock & Feed 

Tongwei Food
Aquatic Trading 
and processing

Yongxiang Co., Ltd.
Industrial-silicon, 

High-purity polysilicon，
Silicon-rod

TW Solar
Solar cell，

Wafer & Slicing

TW Solar Technology
Module

Tongwei Renewable 
Energy

PV + Fishery

Tongwei Co.,Ltd.

Production capacity

Production capacity

Production capacity

Production capacity

Total On-grid Scale
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Company Profile

TongWei

Bloomberg New Energy Finance 
(BNEF) Tier 1 Module Suppliers

Tongwei formally entered the module industry in 2022 
Total shipment by the end of 2023 : Top 5 in Global

Tongwei cell and module reached 40 countries and regions 
around the world on the strength of excellent performance 
of products and full-dimension good quality service

5

40
+
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Product Roadmap

Tongwei provides diversified product solutions based on the layout of multiple technology roadmaps and the demands 
of PV application market. 
Tongwei is promoting TNC as mainstay products, meanwhile making TPC stepping into phase out and increasing 
supply of THC series according to market feedback.

TNC M10 series will be upgraded to G12R gradually, TNC G12 series are now available. The THC G12 series are on the 
progress of upgrading, with completion expected in Q3 2024.

 Upgrading

2024
Q3

2024
Q4

2025
Q1

2025
Q2

2025
Q3

2025
Q4

G12

G12

M10

G12

G12R

M10

TPC

series

THC
series

TNC

series
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Module Capacity

The Nantong base is under construction, and the total production 
capacity shall be updated based on the each progress.

Due to Modules' flexible manufacturing system, production capacity 
planning formulated by supplying of solar cells and costumers demands.

Total capacity 75GW

Hefei Base

Yancheng Base

Nantong Base
(Under 
construction)

Jintang Base
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Primary Recommends

Tongwei recommends 5 standard products of TNC Series, with wattage up to 450W, 515W, 620W, 625W, 

715W respectively, which are widely used in residential , C&I and Utility Plants.

N Type Full black Bifacial
(G12R-48 Half cut）

TWMNH-48HC
1762*1134*30mm
430-450W

N Type Bifacial
(G12R-54 Half cut）

TWMNH-54HD
1961*1134*30mm
495-515W

N Type Monofacial 
(G12R-66 Half cut）

TWMNH-66HS
2382*1134*35mm
605-625W

N Type Bifacial  
(G12R-66 Half cut）

TWMNH-66HD
2382*1134*30mm
600-620W

N Type Bifacial
(G12-66 Half cut）

TWMNF-66HD
2384*1303*33mm
695-715W

Residential rooftop

Residential rooftop

Utility Utility

﹤ 2m2 ﹥ 2m2

C&I
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Product Introduction & Application Value

Application Value

Residential Rooftop

Market Background: Industry standard, flat-mounting close to roof surface, tiny scale, high aesthetic demanding.

Market Features: Small size, aesthetic appearance and higher wattage.

Perfect Rooftop Fit , Perfect Aesthetics

Recommendation:
TNC G12R-48 Bifacial Full-black (< 2 m2) 
TNC G12R-54 Bifacial (> 2 m2)
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Product Introduction & Application Value

Wattage
TNC M10-54 Full 

Black (430W)

TNC M10-54 White
(440W)

TNC G12R-48 
Bifacial (445W)

TNC G12R-54 
Bifacial (505W)

TNC G12R-48 Full Black 
Bifacial (440W)

TNC G12R-48 All-black Bifacial products (< 2 m2) and TNC G12R-54 Bifacial products 
(> 2 m2) are highly recommended while considering marketing requirements. Additional 
options are available according to the needs and preferences of customers.

A
p
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e
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Product Introduction & Application Value

Commercial & 
Industry

Market Background: ① Unique wattage and dimensions are required to comply with C&I rooftop regulations, panels

               are typically installed in portrait way.

         ② Rooftop type: Steel rooftop and concrete type.

Market Features: light-weight (steel rooftop), long-narrow shape and high wattage.

Steel Rooftop (C&I): TNC G12R-66 Monofacial 
is recommended primarily due to the lower 
load capacity of the steel roof, the modules 
can only be laid flat on the roof surface as a 
result of wasting the bifacial contribution as 
well as the market prefer to use 
long-narrow shape and high wattage in C&I 
scenarios.

2278*1134mm
(27KG)
595W

2382*1134mm       
 (29KG) 
620W

2384*1303mm
(32.1KG)

710W

TNC M10-72 Monofacial
TNC G12R-66 Monofacial TNC G12-66 Monofacial

Product Type Dimension for Installation Wattage Weight

TNC M10-72 Monofacial Great Great

TNC G12R-66 Monofacial Great Good Great

TNC G12-66 Monofacial Great

Recommendation:
Steel rooftop: TNC G12R-66 Monofacial 
Concrete rooftop: TNC G12R-66 Bifacial
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Product Introduction & Application Value

2278*1134mm 
590W

2382*1134mm
615W

2384*1303mm 
705W

2465*1134mm 
635W

TNC M10-72 Bifacial
TNC G12R-66 Bifacial TNC G12-66 Bifacial

TNC M10-78 Bifacial

Concrete rooftop: TNC G12R-66 Bifacial is 
recommended primarily due to the strong 
load capacity of the concrete rooftop, 
the modules could be arranged on fixed 
structures leading to a higher bifacial gains 
as well as the market use to long-narrow 
shape and high wattage in C&I scenarios.

Product Type Dimension for Installation wattage

TNC M10-72 Bifacial Great

TNC G12R-66 Bifacial Great Good

TNC G12-66 Bifacial Great

TNC M10-78 Bifacial Good Good
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Product Introduction & Application Value

Schematic  of Bifacial Gain

Project introduction

Location: Haixi Mongol and Tibetan Autonomous Prefecture, Qinghai Province (Temperate Continental Climate)    

Structure: Fixed racks

Bracket pitch: 11 m    

Land surface type: Sandy soil

Module type and quantity: TNC M10-72 Bifacial 570W*8, TNC M10-72 Monofacial 575W*8

Pitch

Reflected light

Direct light

S
ca

tt
er

ed
 li

g
h
t

Ground 
clearance

Albedo

Array
shadow

Utility Plant

Market Features: Lower LCOE and higher system yield;

The bifacial module is highly recommended in utility scenarios due to its ability to harvest from both sides, 

contributing to better system performance than monofacial.

Recommendation: 
TNC G12R-66 Bifacial
TNC G12-66 Bifacial
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Product Introduction & Application Value

LCOE (Levelized Cost of Electricity) is a critical indicator for measuring the economic properties of PV systems.

TLCC Total Investment
(Total Life Cycle Cost)

Capex Initial 
Investment of the 

Project

Produetion OPEX

Meteorological 
Resources

System Design

Module PANfile

O&M Situation

Degradation 
Rate

Low lrradiance
Performance

Temperature 
CoefÏcient

Bifaciality

Land Cost

O&M Cost

System BOS

Module Cost

Project
Development

Qn Power Generation

Field Test of Bifacial Performance

Jul-2022 Jul-2023Oct-2022 Oct-2023Jan-2023 Jan-2024Apr-2023 Apr-2024
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Product Introduction & Application Value

System design

Several regions with the most popular markets in this year's forecast, covering all kinds of climate types, have been 

selected for field generation and relevant economic analysis.

System configuration

DC capacity of 100 MW

String inverter block

DC 1500V + fixed structure

BOS calculation elements referred to 

Domestic details.

Johannesburg - South Africa 
(Savanna Climate)

Sydney - Australia 
(Subtropical Monsoon Humid)

Atacama – Chile
(Tropical Desert )

Mumbai - India
(Tropical Monsoon )

Baoshan - Yunnan, China
(Sub-tropical Monsoon )

Gonghe District - Qinghai, China
(Temperate Continental )

Baicheng - Jilin, China
(Temperate Continental Monsoon Climate)

Zaragoza - Spain 
(Mediterranean )

Doha - Qatar
(Tropical Desert )

Rio Grande do Norte - Brazil
(Savanna )

System CAPEX Analysis

String 1 String 1 String 1String N

String 
inverter N

String 
inverter 2

String 
inverter 1

Tr
a

n
sf

o
rm

e
r

P
o

w
e

r 
g

ri
d

String N String N
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Product Introduction & Application Value

BOS Analysis

LCOE Analysis
BOS Analysis

LCOE Analysis

TNC G12-66 Bifacial ＜ TNC G12R-66 Bifacial ＜ TPC G12-66 Bifacial ＜ TNC M10-72 Bifacial ＜ TPC M10-72 Bifacial.

G12R-66 and G12-66 of TNC bifacial products have superior BOS cost, lower land and structure cost, due to it can 

achieve larger string size, contributed by its unique electrical parameters and dimension.

TNC G12-66 bifacial and G12R-66 bifacial LCOE are relatively superior. 

Depending on its excellent dimensional design and the wonderful generating performance contributed by TNC 

technology, it achieves better LCOE performance.

* TPC M10-72 bifacial 555W as the baseline

* Measured based on mainstream market prices

* TPC M10-72 bifacial 555W as the baseline
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Product Introduction & Application Value

G12R-66 and G12-66 of TNC bifacial modules have lower BOS and LCOE owing to better dimensional design and 

advantages of TNC series products such as low-temperature coefficient, low degradation, and high bifaciality. 

Therefore, for utility projects, these products are the best choice. 

The rest of options also available to meet customers’ preference.

TNC M10-72
Bifacial

TNC G12R-66
Bifacial

TNC G12-66 
Bifacial

Utility Plant
Primary Recommends: 
TNC G12R-66 Bifacial
TNC G12-66 Bifacial
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Based on the typical TPC technology, Tongwei has launched TNC cells , which adopts self-developed 

and industry-leading tube based PE-TOX & Poly routes. In combination with the MCR technology, good 

quality contacts can be realized by reducing damage to the passivation layer significantly. Cell mass 

production efÏciency reaches 26.5%+.

Product Benefits Technical Advantages

High-EfÏciency Cell Technology

TNC Cell Structure

The thinner fingers are introduced to minimize current collection distance and uniform soldering stress . 

All improvements can make micro-crack loss reduced significantly.

Multi-busbar (MBB) Super Multi-busbar (SMBB)

SMBB Design

Significantly Reduced Current Transmission Distance

Multi-busbar 

(MBB) 

Super Multi-busbar 

(SMBB)  

Minimize the crack 

loss

Shorten Current 

collection path

P

I

C
ur
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m
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e 
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m
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•PV cell efÏciency: 
    0.4%+ increased

•Temperature coefÏcient: 
better performance
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Both G12R and G12 modules adopt tiny gap packing technology as shown, which improves 

packing density leading to higher module efÏciency.

Tongwei ’s Smart Packing Tech. ensures the perfect balance between efÏciency and reliability.

SMART Packing Technology

Packing Density Boosted by Smart Packing Tech.

(take M10-72 type as an example) 

Conventional Packing 

Technology

Conventional Gap Tiny Gap

Smart Packing 

Technology

~ 1.8mm ~ 0.8mm
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• The technology helps reduce laser cutting depth, the principle is creating a temperature gradient on 

the surface of cell through laser thermal-cooling stress control system to split cells.

• It could make the cutting section smooth and uniform. This would reduce the risk of microcracking by 

over 50%, improving product reliability.

• The CTM has been significantly improved by eliminating 0.15% of the power loss, resulting in higher 

efÏciency at module level.

SLTT is realized by new process which introduced new reflective tape into the gap between cell-strings 

as expressed in courtesy picture. Such new material is granted with marvelous adhesion and aging-proof 

which leads to high reliability performance. Meanwhile it could raise 2.5W and 1W in respect of large and 

tiny gap stringing module by it’s optical scheme shown in the Sketch drawing.

Cross-section by 

Conventional Cutting

Conventional Nondestructive

-0.15%
Cross-section by 

Nondestructive Cutting

Benchmark of 
Cutting Loss

Non-destructive Cutting Technology

SLTT (Superior Light Trapping Technology)

Reflective Film Profile

Structural composition of reflective film 

SLTT Schematic

Back
plate/glass

Glass

Cell Cell

Retlective 
layer

Substrute 
layer



Product Advantages

19   Ｉ   Tongwei White Paper of Module Products

Product Benefits Product Reliability

Extended Test

Performance of Extended Reliability Test

Strict management system of IEC test

Tongwei TNC series products, which adopt self developed TOPCon technology, have excellent reliability. The products 

have passed IEC 63209 extended tests, which includes a series of reliability tests such as TC600, DH2000, composite 

test of dynamic and static load, strict UV test, PID192h test, LeTID, and so on.

Tongwei has established a strict internal quality management system with double IEC standard testing, the test 

results of TNC products are much better than the internal control line, resulting in a stable and reliable quality 

performance.

TNC

1x IEC Test Standard (Industrial standard) Tongwei Internal Control Standard

TC600

DH2000

PID192

LeTID

UV120

SML+DML+
TC50+HF10
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Tongwei half-cell modules have obtained IEC61215/IEC61730 basic certification from TUV agency. Additionally, the 

modules have obtained access certifications in multiple countries and regions worldwide, such as CQC, Japan JPEA, 

Brazil INMETRO, and Italy fire resistance. Furthermore, it also has successfully passed other individual tests such 

as PID, salt mist, ammonia, and sand.The acquisition of these international authoritative certifications validates the 

outstanding product reliability of Tongwei modules.

The company has created lots series of products with low-carbon emission via the full life cycle management system.

Till now, numbers of products have passed qualification of the French ECS successively, as well as ISO 14067: 2018 

certifications. In addition, Tongwei TNC high-efÏciency modules have been awarded the French Carbon Footprint 

Certification, which covers the entire life cycle of Tongwei silicon, wafers, cells and modules.

International Certification

Carbon Footprint Introduction

Cetification Briefs

Carbon footprint of products
At the beginning of 2022, Tongwei started the French carbon footprint 
certification process. Till now, 14 series of TNC modules had been 
certified by the French Certisolis' laboratory.

Green Fabrication

Tongwei Solar (Anhui) Co., Ltd. was listed in "Green Manufacturing List 
2023" by MIIT.
Tongwei Solar (Jintang) Co., Ltd. was awarded as "Green Factory in 
Sichuan Province" in 2023.
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•The 1st year degradation ≤ 1%.

•Annual degradation from 2nd

   year ≤ 0.4%.

Warranty for the Power of TNC

99%

87.4%

Monofacial & Bifacial

Degradation in the first year: 1%; Degradation in 2nd-30th years: 0.4%

Material &Workmanship warranty: 15 years for Tongwei TNC series G12R-48 and G12R-54 products, 

and 12 years for the rest modules.

Performance warranty: 30 years for TNC series modules.

Product Benefits Product Reliability

Products Warranty
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Packaging & Transportation

Module

Module

With the ultimate type design, the length of G12R module is further optimized to be more suitable for the container 

dimensions, improve the container utilization rate to 98.5%, and thus reduce the transportation cost.

G12R-66 Bifacial

Schematic Diagram of 40H Container Packing

M10-72 Bifacial

Product Transportation

Container 
door height:
2,585 mm

Stacking height 
of module: 
2,500mm

Total length of module in container: 11,450 mm

Internal length of module container: 12,032 mm

Module length: 2,278mm → 2382±2mm

Maintained 
width: 1,134mm

(C
ur
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)

(O
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)

The costs of 40HQ, 17.5m flat, decreased by 4%.
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All schematics of packaging & transportation for reference

Vertical Deployment

Horizontal Deployment

Transportation

Transportation

Module Type Module Size
Loading 
deployment

Pcs/ Pallet
40HQ PCS/
Container

17.5m Flat 
PCS/vehicle

13m Flat 
PCS/vehicle

M10-72 Monofacial 2278*1134*35 Horizontal 31 620 930 682

M10-72 Bifacial 2278*1134*30 Horizontal 36 720 864 792

M10-78 Bifacial 2465*1134*30 Horizontal 36 576 792 720

G12-66 Monofacial 2384*1303*35
Horizontal 31 248 744 558

Vertical 31 558 806 558

G12-66 Bifacial 2384*1303*33
Horizontal 33 264 726 594

Vertical 33 594 726 594

G12R-48 Bifacial 1762*1134*30 Horizontal 36 936 1296 1008

G12R-54 Bifacial 1961*1134*30 Horizontal 36 864 1080 864

G12R-66  Monofacial 2382*1134*35 Horizontal 31 620 868 620

G12R-66 Bifacial 2382*1134*30 Horizontal 36 720 864 720
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Standard Mounting Method by Tongwei

System Compatibility

Tongwei modules consist with the industry's mainstream in terms of size and provide multiple 
installation options, compatible with various types of PV racks.

Racks

Long Side Mounting 
(Bolt/Clamp)

Short Side Mounting 
(Clamp)

(+5400/-2400Pa)

More Details refer to Tongwei Installation manual

(+3600/-2400Pa)

System Compatibility
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System Compatibility

Racks

System Compatibility

Mainstream Racks

1P TrackerFixed rack 2P Tracker

Portrait Installation Landscape Installation
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System Compatibility

Central Inverter

Modules and inverters could be compatible by proper selection of DC combiner box.

String Inverter

Tongwei modules can match the string inverters made by mainstream manufacturers in the 
market.

Central Inverter Single Diagram of Central Inverter System

Application 
Scenarios

Isc of Module
String Input 
Current

Matching Mainstream Inverter Brands

Residential M10：~14A
G12R: ~16A

≥ 16A

Utility-Scale 
Commercial & 
Industrial

M10：~14A
G12R: ~16A

≥ 18A

G12：~18A
G12R: ~16A

≥ 20A

Inverter

System Compatibility

Access String

DC
 filter

 AC 
  filter

Access String

DC Combiner Box

DC Swilch

Centralized Inverter

Inversion
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System Compatibility

Inverter

Compatible Residential String Inverter for Tongwei G12R-48 Modules ：

European Compatible Rules: Impp ≤ Inverter’s DC String 
Impp. (STC Condition)

Australian Compatible Rules: Impp ≤ Inverter’s DC String 
Impp, Isc*1.25 ≤ Inverter’s DC String Isc.(STC Condition)

European Region (String Inverters)

Brand Inverter Type

Fronius

Primo-16.0-8.2 KW

Symo-33.0-8.2 KW

Primo GEN243.0-10.0 KW

Primo GEN24 Plus3.0-10.0 KW

Symo GEN24 Plus6.0-10.0 KW

Symo Advanced10.0-20.0 KW

Kostal
PLENTICORE G34.0-20.0 KW

PIKO 10-2010.0-20.0 KW

SMA

Sunny Boy3.0-6.0 KW

Sunny Tripower8.0-10.0 KW

Sunny Tripower X12.0-25.0 KW

Kaco NX3 M23.0-20.0 KW

Huawei
SUN2000 M212.0-20.0 KW

SUN2000 M512.0-25.0 KW

Sungrow

SG RS-S2.0-3.0 KW

SG RS3.0-6.0 KW

SG RT7.0-20.0 KW

Goodwe

GW-XS-300.7-3.0 KW

GW-DNS-303.0-6.0 KW

GW SDT-204.0-20.0 KW

GW MS-305.0-10.0 KW

Solis

S6-GR1P K-M3.6 KW

S6-GR1P K-S2.5-6.0 KW

S6-GR1P K27.0-8.0 KW

Solis-3P 4G12.0-20.0 KW

S5-GR3P3.0-20.0 KW

SolarX

X1-T-D/N6.0-8.0 KW

X3-MIC-G23.0-10.0 KW

X3-Pro G28.0-20.0 KW

Australian Region (String Inverters)

Brand Inverter Type

Fronius

Symo-33.0-20.0 KW

Primo-15.0-8.2 KW

Symo Advanced 10.0-20.0 KW

SMA Sunny Boy3.0-6.0 KW

Solaredge

SE25K

SE30K

SE33.3K

Huawei SUN2000 M212.0-20.0 KW

Goodwe

GW-DNS-303.0-6.0 KW

GW SDT-20 5.0-6.0 KW

GW KAU-DT 8.0-20.0 KW

GW MS-C30 7.0-10.0 KW

Sungrow

SG RS3.0-5.0 KW

SG-D8.0 KW

SG RT7.0-20.0 KW

Goodwe

GW-XS-300.7-3.0 KW

GW-DNS-303.0-6.0 KW

GW SDT-204.0-20.0 KW

GW MS-305.0-10.0 KW

Solis

Solis-mini4G 3.6 KW

Solis-1P 5G7.0-8.0 KW

Solis-3P-4G-AU5.0-20.0 KW

Solis-3P-4G-AU-MX5.0-6.0 KW

SolarX

X1-T-D/N6.0-8.0 KW

X1-BOOST-G4 2.5-6.0 KW

X1-SMT G2 5.0-10.0 KW

European Region (Microinverters)

Hoymiles

HMS C-4T1800/2000 KW

HMS 2T (Wi-Fi integrated)900/1000 KW

HMS1T (Wi-Fi integrated)450/500 KW

HMT 4T (3-PHASE)1800/2000 KW

APSystem

DS3-L255-550 W

DS3300-620 W

DS3-H330-660 W

DS3D315-660 W

QT2315-660 W

Australian Region (Microinverters)

APSystem

DS3-L255-550 W

DS3300-620 W

DS3-H330-660 W

DS3D315-660 W

QT2315-660 W

Optimizers

Brand Optimizers Type

TIGO
TS4-X-O

TS4-A-O

Solaredge
S500B

S650B
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Energy Yield Performance

Due to its low degradation and low temperature coefÏcient, the energy yield of TNC high efÏciency module is 4.48% 
higher than that of TPC module in per watt.

Project Introduction

System type:

Land surface type:

Module type 

and quantity:

Sanya, Hainan (Tropical Monsoon 

Oceanic Climate)

Horizontal single-axis

Grey soil 

TPC M10-72 Bifacial *8, TNC M10-72 

Bifacial *8

Energy Yield Performance

Comparison of Field Test Performance between TNC&TPC Modules
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Ultra-high Power Products 
- THC Series

Diversified Products and Application Solutions

To meet the diversified needs of customers, Tongwei provides THC (HJT) series products with ultimate power 

generation capacity.

Ultra-High efÏciency cell technology

Tongwei has launched Industry-leading N Type HJT technology which is called THC internally, sort of bifacial NC-Silicon, 

symmetrical architecture and advanced amorphous silicon deposition , gaining 1.5% higher than TPC type.

THC (HJT) Products

Heterojunction Half-cell 

Bifacial Module 

TWMHF-66HD

2384*1303*35 mm

For Utility Plant

Transparent conductive oxide (TCO) thin film

n+-μc-Si:H(N laycr) 

p+-μc-Si:H(P laycr) 

Transparent conductive oxide (TCO) thin film

a-Si:H (i layer)

N-type silicon wafer

a-Si:H (i layer)
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01 Higher Power Output

03 Higher Bifaciality

For the G12-66 bifacial modules, the power of THC 

modules is 50W+ higher than that of TPC modules.

Regarding temperature coefÏcient, TPC modules is -0.33%/ ° C, TNC 
modules is -0.28%/° C, and THC module is as low as -0.24%/ ° C, 

which brings superior high temperature energy yield performance.

In contrast with TPC and TNC modules, THC modules have a lower 
power degradation with 1% degradation in the first year and no 
more than 0.375% annual degradation in following years. Thus it 

will allow no less than 88.1% of rated power after 30 years.

In terms of bifaciality, compared to TPC modules, TNC 

modules are 10-15% higher, and THC are 15-20% higher.

04 Low Degradation 

02 Excellent Power Temperature CoefÏcient

Diversified Products and Application Solutions

Generation Performance in field test

According to the data from Tongwei field test base in Sanya, Hainan, compared with TPC module, the power generation 

gain of THC module is 7.02%.
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Empirical comparison between THC and TPC modules

TPC THC THC Gain Average gain
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Diversified Products and Application Solutions

Compared with grounding PV projects, offshore PV projects occupy less land and are fully supported by the 

government. By avoiding the land acquisition issue, offshore PV projects have great promising on market potential.

For offshore PV projects, which are characterized by no obstructions, long sunlight hours and high radiation, offshore 

PV modules have higher light-utilization efÏciency and significantly improved power generation. However, offshore 

PV projects also are required to deal with many challenges due to their unique operating environment.

Offshore PV Module

Wave Impact and Vibration
Waves and vibration have a great impact on the load resistance of 

the module.

Strong-UV，High temp & Humidity
Water vapor corrodes the glass and cells, which affects the power 

generation performance. At the same time, the ingress of water vapor 

into the box end affects the insulation and safety of the module.

High SMC & Biodeterioration Corrosion
High salt mist corrodes the frame, glass, and rack and affects the 

safety of the module. Biological corrosion has such impacts as 

hot spot.

Extreme Weather (such as typhoon)
Extremely high requirements are made for the module, rack, and 

system, and the module and system are designed with strong wind 

uplift resistance to resist extreme weather such as typhoon.

Solution

In order to prevent modules from being destroyed by extreme marine environment (waves, SM corrosion Bio drops, 

high temp & humidity).Tongwei has made a targeted all-round upgrade design for offshore PV products to achieve 

higher reliability, load resistance, and corrosion resistance.
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High Reliability

Extremely high requirements for the reliability of the PV system are made due to severe offshore environment, including high air 

humidity, strong corrosion of salt mist, and frequent occurrence of strong wind and wave. Therefore, high reliability is the key to 

long-term stable operation of modules in the offshore environment. Tongwei offshore PV modules have passed a series of rigorous 

reliability tests by verifying them in terms of high humidity, high ultraviolet, long-term aging, high load, and high salt mist. Due to 

this, Tongwei has obtained the authentication certificates of offshore PV products and Grade 8 salt mist issued by TÜV NORD, a 

third-party organization, as well as the authentication certificate of "Deep Blue Ocean" issued by CPVT for its offshore PV modules.

Load capacity

•SML extended test 
•Multiple cycles of 

extended dynamic load

Salt Mist

•SMC test Level 8

•SMC & PID combination 
test

Complex 
Environment

•SML+DML+TC+HF
•DH 1000 & UV 

combination test

PID

•Extended PID test
•PlD under hot salty 

water

Cell

•Non-destructive 
cutting

•Tightened control 

against hot spot

Encapsulant

•Reinforced glass with 

high reliable coating

•Anti-PID encapsulant 
with Low acetate ion

•Anti-corrsion soldering 

material

Frame

•Reinforced structure 

for AL-frame

•GRPU frame

Junction Box

•Reinforced sealing of 

cable-JB 
•Enhanced thermal 

control 

•Dual-sealing of 
connectors

Material Upgrade

Solution for Offshore PV Modules

Extended test for Modules

Diversified Products and Application Solutions



33   Ｉ   Tongwei White Paper of Module Products

Product Authentication Certificate

Tongwei offshore PV modules have passed the wind 

tunnel test conducted by a third party.

(70 m/s ultra-high wind speed, equivalent to a strong 

typhoon environment of magnitude 17 or above)

In order to meet the challenges such as sea water 

impact and wave vibration, these modules 

have passed more rigorous 10x dynamic load test and 

high-temperature load test.

These modules have passed DH+UV180 tightening 

test, hot spot test, and thermal cycle test in a high-

humidity environment.

With excellent PID resistance, these modules 

have passed 3x PID test (PID 288 h) after Grade 

8 salt mist test.

The product also passed UL Solutions’ Test which is "ASTM E1597-10 Saltwater Pressure Immersion and Temperature 

Testing of Marine Environmental Photovoltaic Modules”. 

Diversified Products and Application Solutions
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Diversified Products and Application Solutions

Solution for Plateaus PV Module
High latitude means a high cold climate and possible snow accumulation problems in long winters, which test PV 
power plants' low-temperature resistance and load capacity. Due to the high altitude and thin air in the plateau 
region, the weakening effect of the atmosphere on solar radiation is weaker, and the intensity of ultraviolet rays rises 
significantly, which also means that the encapsulation materials and back panel materials of PV modules are facing 
the threat of faster and more severe aging, and the significant temperature difference between day and night in the 
plateau region requires a higher resistance to the temperature difference of PV modules.
TW Solar's module products have undergone stringent inspection and testing at the raw material stage, including, 
but not limited to, the four-point bending strength test of the glass, to ensure a reliable load-bearing capacity of 

the glass material of the modules. In addition, TW Solar conducts a 10-time dynamic load test on the modules with 
reference to the IEC TS 62782 standard, reaching 10,000 cycles.
In addition, the probability of hailstorms in the plateau region is higher than in other regions. The higher frequency 

of hailstorms and ambient temperatures also pose a tougher challenge to the anti-impact performance of the 

module glass. In addition to passing the regular 25mm diameter hail test, TW Solar's high-power modules will also 
undergo the 45mm hail test to fully guarantee the anti-hail impact performance of the modules in low-temperature 
environments. After passing the IEC 63209 reliability test, TW Solar TNC modules performed well in TC600, DH2000, 
PID192, SML+DML+TC+HF tests, and the power degradation was far lower than TW Solar’s internal control standards.

Due to the low air density in the high altitude area and the reduced 
strength of the insulating medium, the module should require to 

have sufÏcient breakdown resistance when used in the high altitude 
environment. TNC modules meet the conditions at 4000-5000m high-
altitude scenarios when pass the pulse voltage test of up to 27.5KV.

For the special climatic conditions in the high altitude area, Tongwei 

TNC modules passed the hail test with a diameter of 45mm and a 
speed of 30.7m/s.

Tongwei TNC modules not only passed the static load test of +5400Pa/-
2400Pa, but also passed the IEC dynamic load test with 10 times 
load(±1000Pa, 10000 cycling) and uneven snow load test (snow 
thickness 2.2m), it can bear large snow loads to ensure long-term 
stable operation in snow environment.

High altitude area has long sunshine time and large temperature 

difference. TNC module are also pass the enhanced IEC 63209 
certification, it is guaranteed stable and reliable performance in high-
altitude environments.

01 
Impulse

02 
Hail

03 
Enhanced 
Static Load 
Test

04 
Enhanced 
Environmental 
Test
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Solution for Plateaus PV Module
Snow cover is distributed widely and lasts for a long time in the plateau area. Since most of the modules are installed 

at an inclined Angle, due to gravity the snow will slide along the surface of the module and accumulate at the bottom 
of the module. When the snow accumulates a large amount at the bottom of the module especially it will cause 

uneven pressure which can generate to excessive local pressure of the module easily. These reasons bring about 
damage to frame and glass. Faced with this situation, Tongwei TNC modules based on IEC 62938 standards are 
subjected to rigorous non-uniform snow load tests. The uniform snow load test evaluates the ability of PV modules to 
withstand such uneven pressure when encountering heavy snow. It avoid more effectively the application of modules 
in snow areas and provide the best solution to client.

Fig 1. TUV Nord IEC 63209 Certificate of Tongwei TNC Module

Fig 3. Ice, Snow, and Polar Environment Adaptability Certificate

Fig 2. Uneven Snow Load Certificate of Tongwei TNC Module

Fig 4 Sichuan Garzi 120MW High Altitude Project

Diversified Products and Application Solutions


























