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Do you have any questions?❓🙋

Send them in via the Q&A tab. 👉We aim to 
answer as many as we can today! 

You can also let us know of any tech problems 
there. 

We are recording this webinar today. 🎥

We‘ll let you know by email where to find it 
and the slide deck, so you can re-watch it at 
your convenience. 👀💡

Welcome!
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2022 Apr. ：release 210R P-
type module

Module size：
Small format 1762*1134  430W(210R)
Medium format 2384*1134  580W(210R)
Large format 2384*1303 670W（210）

Module size：
Small format 1762*1134 450W(210R)
Medium format 2384*1134 605W(210R)
Large format 2384*1303  700W（210）

Value creation 
Based on 210 platform ,Trina 
launch 210*182 wafer sized 
module

Customer value orientation：
Innovative 210R（210*182）
Solar module series  430W/580W

2022, Nov.：release 210R –
N type module

Value deepening ：
1. N-i TOPCon + 210R：
Small format module 450W
Medium format module 605W

Shipping capacity +5%
Reduce BOS ,LCOE , maximize 
ROI 

Rectangular wafer / golden sized module 
design value highly recognized by upstream 
and downstream industry chain partners

2023,Mar.-May：210R-N golden 
sized module mass production

Value recognition 
1. Customer value orientation：
Reduce BOS and freight cost. Simplify the design 
difficulty, provide maximum customer value

2. Industry value orientation：
Explore optimal design for industry and peers
Reduce supply difficulties and inventory risks for 
the industrial chain

Jul.7th,2023：Standardized Module Size 
from 9 Major Module Manufacturers

Value convergence and size 
standardized
Nine major module manufacturers agreed 
on 2382mm*1134mm 
(400mm/790mm/1400mm)as the size of 
the new generation of rectangular silicon 
modules. promote the healthy 
development of the photovoltaic industry.

Small format 1762*1134  Widely adopted 
Medium format 2382*1134  Standardized 
Large format 2384*1303 (Standardized in 2021.May)
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Yancheng

Changzhou

Yiwu
Thailand 
&Vietnam

Manufacturing capacity of Trina

Xining (Si material)

Huaian

数据截至2022年12月31日

GW

2023 cell capacity

95 GW

2023 module capacity

75
i-TOPCon 40GW

GW

2023 Si ingot capacity

50
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cherif@retc-ca.com

Cherif is a solar industry veteran of 
17+ years with experience extending 
from product development, product 

engineering, yield enhancement, 
performance enhancement, test site 

development, reliability and 
durability testing, bankability, to 

certification testing. He also has an 
extensive 15-year background in 

Semiconductors, specifically with 
product engineering, testing, and 

failure analysis.
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Since 2009, downstream 
manufacturers, developers, 
independent engineers, and financiers 
have trusted RETC to test and vet their 
modules, inverters, energy storage 
systems, and racking products.

A2LA ISO / IEC 17025 Accreditation
IEC CBTL 

(Certifying Body Test Laboratory)
UL DAP

(Data Acceptance Program)

Intertek RTL 
(Recognized Test Laboratory)

TUV Rheinland Partner Laboratory VDE Qualified Test Laboratory CALSSA Membership 

● Complete Design Review & Support
● Pre-Certification Support
● Certification Testing
● Best-in-Class Turnaround Time
● World Renown Bankability Testing Data
● IE Flexibility
● Global Partnerships
● Close Relationships with Developers/Banks

Testing Laboratory 3038-1



ALL RIGHTS RESERVED | 4

WHY USE THE
THRESHER TEST?
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Connector 
Quality 

Verification 
Test

How is it performed?

Module 
Durability 

Test

Module 
Performance 
& Validation
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The Thresher Test

A series of tests designed to put 
PV modules through a rigorous 
durability vetting protocol:

● Provide detailed info on 
long-term safety and power 
output

● Identify modules with truly 
differentiated long-term 
reliability and performance 
advantages
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PV MODULE INDEX
OVERVIEW & RESULTS
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About the PVMI

The PVMI is a yearly compilation of 
reliability, performance, and quality
indices generated by RETC with leading 
PV module manufacturers.

● Creating a report that is free and 
accessible to all

● Providing specific, data-backed findings 
● Reporting noteworthy performance and 

trends
● Objectively highlighting PV 

manufacturers’ accomplishments and 
showing who is best at manufacturing 
product in the industry



Title Date© 2023 RETC, LLC  |  www.retc-ca.com ALL RIGHTS RESERVED | 10

PVMI Differentiation

● Validated bill of materials manufactured 
under supervision 

● Quality Audit and process assessment

● Comprehensive reliability testing

● Comprehensive Performance Testing

● PVMI High Achievers must demonstrate 
best in class ranking in all categories



in the RETC PVMI
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Thresher Test Results - TSM-NEG21C.20

Average % degradation after UVsoak: -0.56%

Average % degradation after TC600: -2.28%

Average % degradation after BO-LID: -0.91%

Average % degradation after HF30: -1.02%
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Average % degradation after post-LID2: -0.31%

Thresher Test Results - TSM-NEG21C.20
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Thresher Test Results - TSM-565DEG19RC.20

Average % degradation after PID+UV Soak: -0.68% Average % degradation after BOLID: -1.28%

Average % degradation after TC600: -0.66%
Average % degradation after HF30: -2.95%
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Thresher Test Results - TSM-565DEG19RC.20

Average % degradation after LID1: -0.40%; after LID2: -0.61%



Trina is a 2023 Overall High Achiever
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HIGH ACHIEVEMENT IN QUALITY

HIGH ACHIEVEMENT IN PERFORMANCE
LeTID Resistance • Module Efficiency • PTC

HIGH ACHIEVEMENT IN RELIABILITY
Damp Heat (DH2000) • SDML/TC50/HF30 • Thermal Cycle (TC600)



www.retc-ca.com • info@retc-ca.com

FOR MORE INFO
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1.

Introduction of IEC 61853 

series of standards



Scope and object

4

Photovoltaic (PV) modules are typically rated at STC (25 °C cell temperature, 1 000 W⋅m–2 irradiance, and air
mass (AM) 1.5 global (G) spectrum). However, the PV modules in the field operate over a range of temperatures,
irradiance, and spectra. The object of IEC 61853 is to accurately predict the energy production of the modules
under various field conditions.

IEC 61853-1

Photovoltaic (PV) module performance testing and energy 

rating – Part 1: Irradiance and temperature performance 

measurements and power rating

Edition 1.0 2011

IEC 61853-2

Photovoltaic (PV) module performance testing and energy 

rating - Part 2: Spectral responsivity, incidence angle and 

module operating temperature measurements

Edition 1.0 2016

IEC 61853-3
Photovoltaic (PV) module performance testing and energy 

rating - Part 3: Energy rating of PV modules

Edition 1.0 2018

IEC 61853-4
Photovoltaic (PV) module performance testing and energy 

rating - Part 4: Standard reference climatic profiles

Edition 1.0 2018

PAN file



IEC 61853-1
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Photovoltaic (PV) module performance testing and energy rating – Part 1: 

Irradiance and temperature performance measurements and power rating

Edition 1.0 2011



IEC 61853-2
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Spectral responsivity 
measurement

Measurement of 
incidence angle effects

Determination

of operating

temperature

Photovoltaic (PV) module performance testing and energy rating - Part 2: 

Spectral responsivity, incidence angle and module operating temperature 

measurements

Edition 1.0 2016

Follow the procedure in IEC 60904-8, using the short circuit condition, 

25℃ device temperature and an appropriate bias light.

NMOT



PAN file
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The PAN file is created using PVsyst, with the PV module’s

basic information, nominal STC parameters, measurement

data of different irradiance and different temperature,

Temperature coefficient, IAM, etc.
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2.

Key control points of 

PAN file testing



Test equipment for PAN file in UL

9

1. High-precision test simulator, meets the A+ standard.

2. Independent ambient temperature control system, 

controls the ambient temperature at 25 within ±0.5 ℃.

3. Multi-point temperature measurement of components, 

real-time monitoring of uniformity. The temperature 

uniformity of the module is controlled within 2℃.

4. IAM testing supports full-size samples, and high-

precision angle measurement equipment can reach 

0.01°.



Key control points
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The following control points are considered for the accuracy of the test results:

• Factors that affect the accuracy of device measurement, such as voltage, current, power.

• The accuracy of irradiance, such as spectra, uniformity, stability, etc.

• Influence factors of WPVS calibration measurement, spectral matching, etc.

• Coplanar deviation of the measured sample and WPVS.

• Factors that affect the accuracy of sample temperature measurement.

• The inhomogeneity of sample temperature.

• The temperature differences between the inside cell and substrate of the sample.

• Test repeatability by different person.

• Influencing factors of angle measurement (for IAM).
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3.

Performance advantages 

of TOPCon modules



Performance advantages of test results
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Temperature 

coefficients of 

Pmax [%/°C]

Efficiency of 

Low irradiance

-0.331

-0.300

-0.349

-0.303

TSM-DEG19RC.20
(PERC)

TSM-NEG19RC.20
(TOPCon)

TSM-DEG21C.20
(PERC)

TSM-NEG21C.20
(TOPCon)

0.986 

0.992 

0.985 

0.990 

TSM-DEG19RC.20
(PERC)

TSM-NEG19RC.20
(TOPCon)

TSM-DEG21C.20
(PERC)

TSM-NEG21C.20
(TOPCon)



Performance advantages in PVsyst simulation
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TSM-DEG19RC.20

(PERC)

TSM-NEG19RC.20

(TOPCon)

➢ System Loss in a demo project, all settings are same except for PAN file of PV module. 



Performance advantages in PVsyst simulation
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➢ Produced Energy (kWh/year) for 3.1 MW demo projects in different locations. 

 -

 1,000,000

 2,000,000

 3,000,000

 4,000,000

 5,000,000

 6,000,000

 7,000,000

 8,000,000

China-Yinchuan
(38.47°N, 106.32°E)

Germany-Cologne
(50.93°N, 6.95°E)

Saudi Aribia-Jeddah
(21.68°N, 39.16°E)

Produced Energy (kWh/year)

TSM-DEG21C.20
(PERC)

TSM-NEG21C.20
(TOPCon)

+3.04%

+3.18%

+3.96%
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The latest news | print & online

Indoor perovskite PV solar cells with 32.0% 
efficiency

by Emiliano Bellini

Chinese PV Industry Brief: Big module 
makers call for wafer standards

by Vincent Shaw



Many more to come!

Coming up next…
Tuesday, 25 July 2023 Monday, 31 July 2023

The IRA domestic 
content bonus and its 
implications on 
developers and 
manufacturers

How liquid cooled ESS 
helps achieving a 
lower LCOS for utility-
scale applications

1:00 pm – 2:00 pm EDT, New York City

7:00 pm – 8:00 pm CEST, Berlin, Paris, Madrid

2:00 pm – 3:00 pm CEST, Berlin, Paris, Madrid

4:00 pm – 5:00 pm Dubai

In the next weeks, we will continuously 
add further webinars with innovative 
partners and the latest topics. 

Check out our pv magazine Webinar 
program at:

Registration, downloads 
& recordings are also be 
found there.

www.pv-magazine.com/webinars



Thank you for
joining today!

Anne Fischer 
Senior Editor

pv magazine USA

Trina Solar
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