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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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We launched our PQP in 2012 with two goals:  
Our Process

› Samples are witnessed in 

production and detailed bills of 

materials (BOMs) are recorded.

› All PV module BOMs are tested 

in consistent environments with 

calibrated equipment. 

PV Module Product Qualification Program (PQP)

1

To provide independent reliability and 

performance data to PV module buyers.

2
To recognize manufacturers and products 

that excel in testing.

To date, we have tested nearly 500 PV module BOMs from

50+ module manufacturers in our PQP. 
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How PVEL’s Module PQP Works

E N C O U R A G E  

P A R T I C I P A T I O N

Downstream Partners

>400 in network

PV Module Manufacturers

>50 module manufacturers

S H A R E  T E S T  R E P O R T S  A T  

N O  C O S T

S I G N  U P  F O R  

P Q P  T E S T I N G

WE HELP DEVELOPERS AND BANKS DE-RISK PROCUREMENT
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Module PQP

Test Sequence

These test streams are reviewed 

regularly and evolve based on 

feedback from PVEL’s downstream 

partners, module manufacturers, 

and the industry’s collective 

understanding of module failure 

modes and test mechanisms.

© 2021 PVEL LLC

PVEL conducts additional field exposure studies and rear side 

characterizations to evaluate the performance of bifacial modules.

Supplementary testing is available for extended hail stress and

tracker-specific mechanical stress evaluations.
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PVEL’s PV Module Reliability Scorecard

› Each year PVEL publishes results from the PQP in 

the much-read PV Module Reliability Scorecard.

› This publicly-available report is accessed over 

15,000 times per year from industry participants in 

over 100 countries.

› In the 8th Edition, released in 2022, 122 model 

types from 25 manufacturers were named as Top 

Performers for obtaining superior results in PQP 

testing. 

› The 2022 Scorecard site features a free 

searchable database with filters for module design 

meta data and factory location.

› Visit: modulescorecard.pvel.com 

modulescorecard.pvel.com
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JinkoSolar as a PVEL Scorecard Top Performer

› Jinko has appeared in the PV Module Reliability 

Scorecard every year since its inception in 2014.

› Jinko had 15 model types listed as Top Performers in the  

2022 Scorecard.

› Top Performers from Jinko were represented in each of 

the six PQP tests highlighted in the 2022 Scorecard.

› Three of Jinko’s modules were listed as Top Performers 

in all of the 2022 Scorecard’s reliability tests.
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Box Plot Interpretation Guide

› Box plots are used in the 

upcoming slides.

› Also known as box and whisker 

plots, these are graphical 

representations of data sets that 

identify key values. 
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Comparing cell technologies: Thermal Cycling

› Historically we saw a wide range 

of TC results for Al-BSF 

modules.

› Modules built with PERC cell 

technology performed better in 

thermal cycling compared with 

Al-BSF.

› Initial TOPCon results are 

encouraging for TC, with room 

for small improvements. 



M A K E  D ATA M AT T E R .© 2 0 2 2  P V E L L L C ,  A ME MB E R  O F  T H E  K I W A G R O U P 14

Comparing cell technologies: Damp Heat

› DH results for Al-BSF were 

relatively stable with a median 

and mean degradation of <2%. 

› PERC-based modules showed 

higher levels of degradation, 

some of which was based on 

boron-oxygen destabilization. 

› Initial TOPCon DH results show 

that there can be corrosion 

issues related to the cell 

passivation layers if not properly 

made.  
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Damp Heat for TOPCon – Case Study

Damp Heat results for TOPCon modules from two different manufacturers.

-67.5%- 1.93%

DH2000
DH2000

› N-type TOPCon

› Strong damp 

heat results

› N-type TOPCon

› Worst damp heat 

results in PVEL 

history



M A K E  D ATA M AT T E R .© 2 0 2 2  P V E L L L C ,  A ME MB E R  O F  T H E  K I W A G R O U P 16

Comparing cell technologies: PID

› PID test results have had a 

wide spread historically. 

› There are many examples of 

very poor performers, i.e., 

>10% degradation, but at least 

half of Al-BSF and PERC 

modules have less than 2% 

degradation.

› Wide range continues with the 

initial TOPCon results.
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Comparing cell technologies: LID+LETID

› This test combines the average 

post-LID result + the average 

post-LETID result.

› Wide range for PERC modules, 

but most of the higher 

degradation is relatively historic 

(2+ years ago).

› Initial TOPCon modules show 

very minor impacts for LID and 

LETID.
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Comparing cell technologies: PAN (Temperature Coefficients)

› PVEL’s PAN testing includes flash 

testing at different irradiances and 

temperature.  An optimized .pan file is 

one of the deliverables from this test, 

as is a detailed report that includes the 

temperature coefficients. 

› Most PERC modules have better 

temperature coefficients than Al-BSF, 

meaning the hotter it is, the better 

PERC will perform relative to Al-BSF.

› This improvement trend looks to be 

continuing in the initial TOPCon 

results.
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CONCLUSIONS
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Conclusions

› TOPCon modules have some advantages, 

especially with higher efficiency, and lower 

temperature coefficients.

› The initial PQP results are mixed:

− Thermal cycling and LID+LETID results meet 

expectations

− There’s room for improvement in damp heat and 

PID

› Testing each module type/BOM is critical 

to ensure high reliability. 
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Learn more at pvel.com

THANK  YOU



The Role of PV Technologies in 
Enhancing PV Module Reliability

Mohammed Saady Dweik
Head of Technical Services - MENA
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No.1 Shipment 
for 4 Consecutive Years

*Data as of 2022 Q1

12%
Market Share

19
World Records

50GW
Module Capacity

Jinko Solar Co., Ltd.

+100GW
Delivered



Malaysia

Penang

US

Florida

JinkoSolar Global Layout
Providing highly localized solutions

12
Production 
Facilities

31000+
Employees

160+
Covered 
Countries

3000+
Customers 

35+
Service Centers

Vietnam

Quang 
Ninh

China

Shanrao

Haining

Yuhuan

Yiwu

Chuzhou

Hefei

China

Xinjiang

Sichuan

Yunnan



Our Products – P-Type Solar Modules

Monofacial

Tiger Pro 72 Cell

• Up to 550 Wp
• 72 cells
• 182 mm wafer
• Efficiency up to 

21.29%
• Dual Glass or TB
• 30 Year Linear 

Power Warranty

Bifacial

Tiger 66 Cell

• Up to 410 Wp
• 66 cells
• 164mm wafer
• Efficiency up to 

21.48%
• 25 Year Linear 

Power Warranty

Tiger Pro 54 Cell

• Up to 415 Wp
• 54 cells
• 182 mm wafer
• Efficiency up to 

21.25%
• 25 Year Linear 

Power Warranty

Tiger Pro 72 Cell

• Up to 550 Wp
• 72 cells
• 182 mm wafer
• Efficiency up to 

21.29%
• 25 Year Linear 

Power Warranty

• Up to 480 Wp
• 78 cells
• 164mm wafer
• Efficiency up to 

21.38%
• 25 Year Linear 

Power Warranty

Tiger 78 Cell



Monofacial

Tiger Neo 78 Cell

• Up to 610 Wp
• 78 cells
• 182 mm wafer
• Efficiency up to 

21.82%
• 30 Year Linear 

Power Warranty

Bifacial

Tiger Neo 54 Cell

• Up to 430 Wp
• 54 cells
• 182mm wafer
• Efficiency up to 

22.02%
• 30 Year Linear 

Power Warranty

Tiger Neo 72 Cell

• Up to 570 Wp
• 72 cells
• 182 mm wafer
• Efficiency up to 

22.07%
• 30 Year Linear 

Power Warranty

Tiger Neo 72 Cell

• Up to 575 Wp
• 72 cells
• 182 mm wafer
• Efficiency up to 

22.26%
• 30 Year Linear 

Power Warranty

Tiger Neo 60 Cell

• Up to 480 Wp
• 60 cells
• 182mm wafer
• Efficiency up to 

22.24%
• 30 Year Linear 

Power Warranty

Our Products – N-Type Solar Modules



Residential Storage System 

(1kWh-50kWh)

C&I Storage System 

(50kWh-1MWh)

Utility Storage System 

(≥1MWh)

Our Products – Energy Storage



Our Products – BiPV Modules
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Many more to come!

Coming up next…
Thursday, 1 September 2022 Thursday, 8 September 2022

Residential 
battery energy 
storage systems: 
Use cases and 
best practices 
for sizing

What ultra-
powerful string 
inverters mean 
for utility-scale 
and EPCs

11:00 am – 12:00 pm PDT, Los Angeles

2:00 pm – 3:00 pm EDT, New York City

11:00 am – 12:00 pm CEST, Berlin, Madrid

1:00 pm – 2:00 pm GST, 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!

Mark Hutchins
Editor

pv magazine


