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PID   

 Ev aluated Sys tem s :  A n ov erv iew  

 Ques tion:  I s  t h e  P I D  m e c h a n i s m  r e s p o n s i b l e  f o r  P V  
m o d u l e  d e g r a d a t i o n  i n  h o t - d r y  c l i m a t i c  c o n d i t i o n s ?  

 

 F ielded Sys tem s  Tes t  Data  
  1 9 0 0  m o d u l e s  t e s t e d  i n d i v i d u a l l y   

 3 - 2 3  m o d u l e s  p e r  s t r i n g  

 S i x  d i f f e r e n t  m o d e l s / m a n u f a c t u r e r s  

 1 2 - 1 8  y e a r s  o l d  

 

 A c c elerated Indoor Test  Data  
 T h r e e  d i f f e r e n t  m o d e l s / m a n u f a c t u r e r s  

 +  B i a s  ( f r e s h ,  T C 2 0 0  a n d  D H 1 0 0 0  s t r e s s e d  s a m p l e s )  

 -  B i a s  ( f r e s h ,  T C 2 0 0  a n d  D H 1 0 0 0  s t r e s s e d  s a m p l e s )  

 +  R e g e n e r a t i o n  B i a s  ( f r e s h ,  T C 2 0 0  a n d  D H 1 0 0 0  s a m p l e s )  

 Conc lus ions  

Outline  



   

Evaluated Systems 
 



N 

Fielded Systems: Location (Tempe, Arizona)   

Hot-Dry Climate, + Biased Systems 



N 

Fielded Systems: Module Designation  



Fielded Systems: Details  

Replaced Modules 



   

Question 
 



Question  

PID 

Is PID mechanism responsible for the degradation in hot-dry climates? 

Hot-Dry Climate 



   

Fielded Systems Test Data 
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• 21 modules in a series string 
• 55 strings total 

Model B 

1-Axis Tracker 
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Model B 

Trend 1 

Trend 1 

Trend 1 

Overall: No Specific Trend 



Overall: No Specific Trend 
PID Mechanism Does not Seem to Be Responsible for Degradation 
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Model B 



Model C  

Trend 1 Trend 2 

Trend 3 

Overall: No Specific Trend 



Model C  

Overall: No Specific Trend 
PID Mechanism Does not Seem to Be Responsible for Degradation 



   

Accelerated Indoor Test Data 
 



Bias: + 600V  

+ Bias: Does not seem to affect the performance irrespective of pre-
history (fresh, TC or DH) and surface conductivity (conductive 
carbon or humidity) of the modules. It is consistent with fielded 
systems test data. 



Bias: -600V  

- Bias: Seems the performance degradation depends on the pre-history 
(fresh, TC or DH) and surface conductivity (conductive carbon or 
humidity) of the modules. The TC stressed module does not degrade 
under low surface conductivity (TC-Humid) as compared to fresh and DH 
stressed modules (similar to hot-dry climatic conditions of Phoenix, AZ?). 



Bias: -600V & +600V Regeneration  

+ Regeneration Bias: Original power is fully (if humidity) or partly (if 
conductive carbon) recovered depending the surface conductivity. 
The DH stressed module with conductive carbon film recovered 
only very little as compared to fresh and TC stressed modules. 



   

Conclusions 
 



Conclusions  
 F i e l de d  Syste m s  Te st  Data  

 +  B i as :  M odul e s  de g rade  at  0 . 6 - 2 . 5 % pe r  ye ar  but  the  
P I D  doe s  not  s e e m  to  be  re s pons i b l e  for  the  de g radat i on  
of  ne gat i ve  g rounde d  syste m s  i n  the  hot - dr y  c l i m at i c  
condi t i on  of  Phoe ni x ,  A r i zona  

 

 A c c e l e rate d  I ndoor  Te st  Data  

 +  B i as :  D oe s  not  s e e m  to  af fe c t  the  pe r for m anc e  
i r re s pe c t i ve  of  pre - h i stor y  ( f re s h ,  TC  or  DH)  and  s ur fac e  
conduc t i v i ty  ( conduc t i ve  car bon  or  hum i d i ty )  o f  the  
m odul e s .  I t  i s  cons i ste nt  wi th  f i e l de d  syste m s  te st  data .  

 -  B i as :  S e e m s  the  pe r for m anc e  de g radat i on  de pe nds  on  
the  pre - h i stor y  ( f re s h ,  TC  or  DH)  and  s ur fac e  conduc t i v i ty  
( conduc t i ve  car bon  or  hum i d i ty )  o f  the  m odul e s .  

 +  Re ge ne rat i on  B i as :  O r i g i n a l  p owe r  i s  f u l l y  ( i f  
h um i d i ty )  or  par t l y  ( i f  conduc t i ve  car bon)  re cove re d  
de pe ndi ng  the  s ur fac e  conduc t i v i ty.  
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