
    
    

Photovo ta cs or Ut ty Sca e App cat ons PV USA) S te  ocated n Dav s  CA.

                        

dern photovo ta c (PV) modu e manufacturers offer a 25 year warranty. 
 benef ts the PV ndustry to have a present state max mum power (Pmp), 
smatch, and degradat on ana ys s performed of modules exposed to 
a  world cond t ons for ong periods of t me. In an effort to acqu re such 
ta  a sample set of modules and sub str ngs from PV USA (ARCO, 
arex, AstroPower, and Advanced Photovo ta c Systems (APS)) arrays are 
alyzed. The techno og es of these PV arrays are polycrysta ne S  th n

m b fac a  po ycrysta ne, po ycrysta ne fi m, and amorphous S , 
spect ve y. Data s co ected at PV USA us ng a Solmetr c PVA 600 PV 
a yzer and sensor k t  prov ded by PV Evo ut on Labs (PVEL), as we  
EL s Electro um nescence and Wet H Pot test ng equipment.
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Preliminary Analysis of Modules
*
Deployed at PV-USA for 18-24 Years
*
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Array Module: ARCO 
Technology: Polycrystalline-Si 
Installation Date: Jan. 1989 

Array Module: Solarex 
Technology: Thin-Film Bifacial Polycrystalline 
Installation Date: Oct. 1990 

Array Module: APS 
Technology: Amorphous-Si 
Installation Date: Sept. 1992 

Array Module: AstroPower 
Tech: Polycrystalline Film 
Install Date: Nov. 1994 
Age at Test: 17 Yr. 9 Mo 

Nameplate: 

Sample size: 30 Modules 
Strings: 10 
Modules/String: 3 in Series 

Array Module: ARCO 
Tech: Polycrystalline-Si 
Install Date: Jan. 1989 
Age at Test: 23 Yr. 7 Mo 

Nameplate 

Sample size: 50 Modules 
Strings: 10 
Modules/String:  5 in Parallel 

Array Module: Solarex 
Tech: TF Bifacial Polycrystalline 
Install Date: Oct. 1990 
Age at Test: 21 Yr. 10 Mo 

Nameplate 

Sample size: 30 Modules 
Strings: 10 
Modules/String:  3 in Series 

Array Module: APS 
Tech: Amorphous-Si 
Install Date: Sept. 1992 
Age at Test: 19 Yr. 11 Mo 

Nameplate 

Sample size: 100 Modules 
Strings: 10 
Modules/String:  10 in Series 

Pmp Isc Voc 

72.3 W 4.73 A 19.1 V 

Pmp Isc Voc 

60 W 4.0 A 24.4 V 

Pmp Isc Voc 

57 W 3.75 A 20.8 V 

Pmp Isc Voc 

50 W 1.8 A 55.5 V 

Field Tests at PV-USA 

IV Curve Trace: 
Lab Test at PVEL 
Electroluminescence: 

Lab Test at PVEL 
Wet HiPot: 

Array Module: AstroPower 
Technology: Polycrystalline Film 
Installation Date: Nov. 1994 

Pmp Avg 

Pmp 
High 

Pmp 
Low 

Leak Current 
[mA] 

Pass/ 
Fa 

0.003 Pass 
Trip Fail 

Trip* Fail 
0.003 Pass 
Trip* Fail 
Trip Fail 

Leak Current 
[mA] 

Pass/ 
Fa 

0.003 Pass 
0.003 Pass 
Trip Fail 

0.003 Pass 
Trip Fail 
Trip Fail 

Leak Current 
[mA] 

Pass/ 
Fa 

0.009 Pass 
0.013 Pass 
0.011 Pass 
0.010 Pass 
0.011 Pass 
0.008 Pass 

Leak Current 
[mA] 

Pass/ 
Fa 

Trip Fail 
0.004 Pass 
0.005 Pass 
Trip Fail 

0.004 Pass 
0.004 Pass 

Trip > 4 mA. *Sparks. 
Pmp avg Degr. 

[%] 
Avg Degr 

[%/Yr] 
WNTY. Pass 

[%] 
34.0 1.4 0 

String 
[#] 

Mismatch 
[%] 

Avg M smatch 
[%] 

1  1.3  

6.0 

2  1.6  

3  4.7  

4  6.7  

5  6.5  

6  2.9  

7  5.0  

8  5.6  

9  4.4  

10 21.3 

Pmp avg Degr. 
[%] 

Avg Degr 
[%/Yr] 

WNTY. Pass 
[%] 

32.6 1.5 10.0 

String 
[#] 

Mismatch 
[%] 

Avg M smatch 
[%] 

1  11.2  

3.7 

2  15.8  

3  -0.4  

4  0.6  

5  0.6  

6  0.7  

7  1.1  

8  2.6  

9  1.8  

10 3.1 

Pmp avg Degr. 
[%] 

Avg Degr 
[%/Yr] 

WNTY. Pass 
[%] 

21.4 1.1 9.0 

String 
[#] 

Mismatch 
[%] 

Avg M smatch 
[%] 

1  0.4  

6.0 

2  -0.4  

3  0.6  

4  7.4  

5  13.9  

6  8.1  

7  6.1  

8  9.3  

9  6.7  

10 7.6 

Pmp avg Degr. 
[%] 

Avg Degr 
[%/Yr] 

WNTY. Pass 
[%] 

12.7 0.6 75.9 

String 
[#] 

Mismatch 
[%] 

Avg M smatch 
[%] 

1  2.4  

0.6 

2  1.0  

3  -5.4  

4  0.7  

5  -0.5  

6  2.4  

7  3.2  

8  3.6  

9  -2.3  

10 N/A (1 Bad Module) 

Pmp meas: Translated to 1000 W/m2 @ 25 oC 
WNTY: Time Scaled Module’s Age wrt 25 yrs. No Tol. 
Pass: IFF Pmp trans > =Po(1-0.008*Age), For Age <= 25 yrs. 


