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PVEL Test Result of N-type TOPCon Module

PVEL Test Result of N-type TOPCon ModuleJinkoSolar N-type TOPCon Module Outperforms in PVEL Test in Every CategoryAbout PVELA s  t h e  w o r l d  2 2 s  l e a d i n g  i n d e p e n d e n t  l a b o r a t o r y ,  P V E L  t e s t s  s o l a r  
m o d u l e s  f r o m  l e a d i n g  s o l a r  m a n u f a c t u r e r s  a s  p a r t  o f  i t s  P r o d u c t  
Q u a l i f i c a t i o n  P r o g r a m  ( P Q P ) ,  a n d  p u b l i s h e s  t h e  P V  M o d u l e  
Reliability Scorecard based on these test results. 

P V E L  h a s  r i g o r o u s l y  r e v i e w e d  t h e  m o d u l e s  p r o d u c e d  i n  t h e  
f a c t o r y  i n  t h e  p a s t  1 8  m o n t h s ,  a n d  c o n d u c t e d  t h e  t e s t  t o  
d e t e r m i n e  t h e  p e r f o r m a n c e  o f  t h e  m o d u l e s .  P Q P  c o v e r s  
m u l t i p l e  t e s t  c o n t e n t s  s u c h  a s  t h e r m a l  c y c l e ,  d a m p  h e a t ,  
dynamic mechanical load, PID and PAN file.

A c c o r d i n g  t o  t h e  r e s u l t s  o f  P V E L ’ s  m o d u l e  r e l i a b i l i t y  t e s t  a s  p a r t  
o f  i t s  P r o d u c t  Q u a l i f i c a t i o n  P r o g r a m  ( P Q P ) ,  t h e  J i n k o S o l a r ’ s  
N - t y p e  T O P C o n  b i f a c i a l  m o d u l e s  ( J K M 5 5 5 N - 7 2 H L 4 - B D V )  h a v e  
b e e n  p r o v e n  e x c e l l e n t  a n d  o u t s t a n d i n g  i n  e v e r y  c a t e g o r y ,  
e s p e c i a l l y  i n  t h e  t e s t  r e s u l t s  o f  " L I D + L E T I D "  u n d e r  D H 2 0 0 0/B O ,  
a n d  a r e  a w a r d e d  t h e  t i t l e  o f  " T o p  P e r f o r m e r "  i n  m o d u l e  r e l i a b i l i -
ty test.

A c c o r d i n g  t o  t h e  r e s u l t s  o f  P V E L ’ s  D H 2 0 0 0  t e s t  o n  h u n d r e d  o f  
m o d u l e s  f r o m  v a r i o u s  b r a n d s ,  a v e r a g e  d e g r a d a t i o n  w a s  
1 . 2 % - 1 . 7 %  a c r o s s  d i f f e r e n t  t e c h n o l o g i e s  ( P E R C ,  T O P C o n ,  H J T ,  
C d T e ) ,  w h i l e  t h e  r e s u l t  o f  J i n k o S o l a r ’ s  N - t y p e  T O P C o n  b i f a c i a l  
m o d u l e s  ( J K M 5 5 5 N - 7 2 H L 4 - B D V )  w a s  0 . 5 5 % ,  t h e  l o w e s t  a m o n g  
all.

P V E L ’ s  D a m p  H e a t  ( D H )  t e s t  s i m u l a t e s  l o n g - t e r m  d e g r a d a t i o n  
a n d  f a i l u r e  m o d e s  t h a t  a r e  t y p i c a l  i n  h i g h  t e m p e r a t u r e s  a n d  
h i g h  h u m i d i t y  c o n d i t i o n s  w h e r e  m o i s t u r e  a n d  h e a t  c a n  w e a k e n  
t h e  m a t e r i a l s  b i n d i n g  t h e  P V  m o d u l e  t o g e t h e r .  W h e n  t h e  a d h e -
s i v e n e s s  o f  t h e s e  m a t e r i a l s  w e a k e n s  d u e  t o  l o w - q u a l i t y  c o m p o -
n e n t s  a n d/or  s u b s t a n d a r d  l a m i n a t i o n  p r o c e s s e s ,  m o i s t u r e  c a n  
e n t e r  t h e  l a m i n a t e  a n d  c o r r o d e  i n t e r n a l  m a t e r i a l s .  T h e  r e s u l t  i s  
potential performance loss and safety issues.

D H 2 0 0 0  i s  t h e  r e l i a b i l i t y  t e s t  s u b j e c t i n g  m o d u l e s  t o  a  c o n s t a n t  
8 5 ° C  a n d  8 5 %  r e l a t i v e  h u m i d i t y  i n  a n  e n v i r o n m e n t a l  c h a m b e r  
f o r  t w o  p e r i o d s  o f  2 0 0 0 h o u r s  .  T h i s  t e s t  i s  - t w o  t i m e s  t h e  d u r a t i o n  
r e q u i r e d  f o r  I E C  c e r t i f i c a t i o n  i n  o r d e r  t o  i d e n t i f y  a d d i t i o n a l  
m o d u l e  f a i l u r e  m o d e s  w h e r e  t h e  c o m b i n a t i o n  o f  h i g h  h e a t  a n d  
intense moisture stresses the PV module layers.

E n v i r o n m e n t s  w i t h  h i g h  t e m p e r a t u r e s  c a n  l e a d  t o  a  d e s t a b i l i z a -
t i o n  o f  P V  c e l l  b o r o n - o x y g e n  ( B O )  c o m p l e x e s .  T h i s  l e a d s  t o  
p o w e r  l o s s  i n  b o r o n - d o p e d  P E R C  c e l l s ,  b u t  i s  l e s s  o f  a  c o n c e r n  
for non-boron-doped cells, such as N-type TOPCon .

*Note-as per PVEL PQP: BOM Test Requirements,this test is not required for this BOM.Contact PVEL for 
more information on the representative results from other BOMs from the same manufacturer.

Damp heat

Jinko results: 1.75%

Al-BSF PERC TOPCon
“The Role of PV Technologies in Enhancing PV Module Reliability” 
Mohammed Saady Dweik, Jinko Solar PV Mag. Webinar 
Aug. 30, 2022 

*Source:NREL,Degradation Mechanisms in TOPCon/POLO Solar Cells

Thermal Cycling LID + LeTID

PVEL report “Demonstra�on durability in n-type modules”,
Tristan Erion-Lorico , PV Mag. Webinar Aug. 30, 2022  

PERC TOPCon

Jinko results: 0.55%

-Al BSF PERC TOPCon

Jinko results: 2.08%

Model

JKM555N-72HL4-BDV

JKM555N-72HL4-BDV

JKM555N-72HL4-BDV

Average Post-stress Change in PMAX Relative to Initial Measurement [%]

TC600

-0.25 -0.55 -0.29 -0.87 -0.54

DH2000/BO MSS/HF10 PID192(-) PID192(+) LeTID

Yes Yes Yes Yes Yes

None None None None None

PQP Test Result

Wet Leakage Insulation Resistance Meets IEC 61215-1:2016 Requirements1

Visual Inspection Findings2


