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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!



Reliability analysis of Trina Solar’s 
UVID-resilient i-TOPCon cell design

Cherif Kedir | September 3, 2024
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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, racking and tracking products.

A2LA ISO / IEC 17025 Accreditation
Certificate Number: 3038.01

IEC CBTL 
(Certifying Body Test Laboratory) VDE Qualified Test Laboratory

● Complete design review & support
● Certification testing
● Pre-certification support
● Best-in-class turnaround time
● World-renown bankability testing data
● Global partnerships 
● Close relationships with developers & banks

Testing Laboratory 3038-1
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Certification
Bankability

Engineering

 Thresher Test
 Annual PVMI

 PVSyst PAN File
 AOI/IAM

 3rd Party Sampling

 Hail Durability Test

 Tracker Compatibility

 Salt Spray Test

 UL61730
 IEC61215 / IEC61730
 UL2703, UL3703
 CEC/FSEC Listing
 JET Listing
 Australia CEC 

Listing
 UL Fire Type / Class
 Factory Audits

 Production Level 
Testing (PLT)

 Inverter 
Characterization

 On-site Field 
Forensics

 Failure Analysis
 Super UV
 Long Term Outdoor 

Energy Yield Study
 Soiling

Photovoltaics
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Certification
Bankability

Engineering

 PE Thresher Test
 Inverter 

Performance & 
Durability

 ESS Performance 
Validation

 True Back-up power 
validation

 PVSyst OND File

 3rd Party Inverter and ESS 
Sampling

 Extreme Weather 
Durability Test

 UL 1741
 IEC 62109
 Sunspec

Compliance
 CEC Efficiency
 Factory Audits

 Production Level Testing 
(PLT)

 Inverter Characterization

 ESS Characterization
 Battery Cycling

 On-site Field Forensics

 Failure Analysis

 Long Term Outdoor Energy 
Yield Study

Power Electronics



PV MODULE INDEX
OVERVIEW & RESULTS
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About the PV Module Index (PVMI) Report

● Annual solar module technology report that compiles 
beyond-certification test results

• Data aggregated between Q2 2023 and Q1 2024

• Sources of data include RETC’s Thresher Test product 
qualification sequences and California Energy Commission 
(CEC) testing

● Comparative test data informs science- and engineering-
based approaches to technical risk mitigation

• The goal of a data-driven approach to project development 
is not to eliminate every risk at any cost but rather to allow 
stakeholders to balance risk mitigation based on a holistic 
cost-benefit analysis
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Categories for high achievement

Interrelated disciplines
● Module Reliability

• Seven test sequences

● Module Performance
• Seven test sequences

● Module Quality
• Three evaluation criteria
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Thresher Test product qualification overview
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Categories for recognition



KEY TAKEAWAYS
UVID RISK ON THE RISE
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Determining UVID Exposure from National Irradiance
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Determining UVID Exposure from National Irradiance
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Determining UVID Exposure from National Irradiance

Reference Average Solar
Radiation for Midland Texas for 
Fixed Tilt installations.
Source: NREL Solar Radiation Data Manual
for Flat-Plate and Concentrating Collectors
William Marion and Stephen Wilcox

National GHI Average >4.8kW/m2 is 5.5kWh/m2. 
Equivalent average insolation at Latitude Tilt 
(Fixed installations) is 6.23 kWh/m2

• Energy harvested on SAT is 15-30 percent 
compared to a fixed-tilt system.

• Assumed value increase in irradiance is 20%
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Annual UV Dosage

• Average Insolation for locations likely 
to have PV: 6.3 kWh/m2

• Additional 20% harvest from SAT:  
• 6.23 x 1.2 = 7.5 kWh/m2

• UV Component (5%): 7.5 x 0.05 = 373.8 
W/m2

• Annual expected UV Dosage on SAT: 
136.4 kWh/m2

• Assuming a national average 
insolation of 5kWh/m2, Annual UV 
dosage would be 110kWh/m2

1 year in the field ~ 
110kWh/m2
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RETC UVID Protocol

• Front Side: 220 kWh/m2
• Equivalent to 2 years in the field on a SAT

• Backside: 66kWh/m2
• Assumption: 30% Albedo [ best albedo from RETC BiFi

Assessments ]
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Ultraviolet-induced degradation (UVID)

● UVID testing in the 2024 PVMI
• 220 kWh/m2 of UV exposure (UV220)

• Certification testing = 15 kWh/m2 of UV exposure (UV15)

● 40% of models tested returned a red flag result
• ≥5% maximum power degradation (red flag threshold)

• 12-15% degradation noted in some products

● UVID risk appears high in new cell technologies, 
namely TOPCon

• Possible causes: 

• Silicon Nitride degradation

• Bulk defects
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Front-side UV - (ANON)

Front EL Rear EL Front EL Rear EL

-12.5%

Power Drop



Date© 2024 RETC, LLC  |  www.retc-ca.com ALL RIGHTS RESERVED | 19

Rear-side UV - (ANON)

Front EL Rear EL Front EL Rear EL

-4.8%

Power Drop
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Front-side UV - (Trina)

Front EL Rear EL Front EL Rear EL

-1.44%

Power Drop
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Rear-side UV - (Trina)

Front EL Rear EL Front EL Rear EL

-1.06%

Power Drop
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UVID Summary

• UVID on Front side
• UV 220kWh/m2

• Degradation observed up to -15%

• UVID on Rear side
• UV 220kWh/m2

• Generally lower degradation

• Degradation Theories
• Silicon nitride passivation damage

• Bulk Recombination 



TRINA SOLAR
IN THE PVMI REPORT
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Module reliability evaluation criteria

Blue star indicates that Trina Solar met test category high achiever criteria
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Module performance evaluation criteria

Blue star indicates that Trina Solar met test category high achiever criteria
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Module quality evaluation criteria

Blue star indicates that Trina Solar met test category high achiever criteria
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Overall highest achiever in 2024 PVMI



www.retc-ca.com • info@retc-ca.com

FOR MORE INFO
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http://www.retc-ca.com/
mailto:info@retc-ca.com
https://www.youtube.com/channel/UCRk-lCX7Ov-Qgyze7hGd8yw
https://www.linkedin.com/company/retcllc/


i-TOPCon Cell 
Technology with 

High UV Resistance

2024/09
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Initial-Before UV Exposure After UV30 After UV60

After UV120 After UV180 After UV240 After UV300
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GOOD

GREAT
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The latest news | print & online

New residential storage system from 
Germany with 12,000 charging cycles
by Petra Hannen

PV-driven drip irrigation system with 
compressed air storage
by Lior Kahana



Many more to come!

Coming up next…
Monday, 23 September 2024

Choose the right 
direction: 
Designing for wind 
directionality and 
extreme weather 
for solar assets

Growing the solar 
pie: how BIPV 
unlocks new 
growth 
opportunities

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

1:00 pm – 2:00 pm BST, London

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

Wednesday, 4 September 2024
10:00 am – 11:00 am EDT, New York City

4:00 pm – 5:00 pm CEST, Berlin, Madrid, Paris



A close-up of a solar panel

Description automatically generated

https://www.bigmarker.com/series/pv-magazine-usa-week1/series_summit?utm_bmcr_source=webinar
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Thank you for
joining today!
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