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Potential Induced Degradation <c-Si >
Pingel et al. (SOLON), 2010 IEEE-PVSC
Berghold et al. (SOLON), 2010 EU-PVSEC
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Figure 18: Module biased at -600 V after eight months
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1. 1975-1985
chemical Corrosic
0% Failure Rate=0.1 ~ 1 C/cm (c-Si)
2. NREL/ FSE 1998-
sure with High Voltage Stress
e Current: Path / Circadian Variation -----
3. SunPo 2005-
“Surface Polarization Effect”
4. NREL: Test-to-Failure Protocol 2008-
Damp Heat with High Voltage Bias
5. Solon / NREL Works 2010-
in 36th IEEE PVSC and 25th EU-PVSEC 6
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Definitions — this standard will cover

Electrochemical corrosion N

C- S|
Mon & Ross
JPL, 1985 Polarization 2 e
c-Si
“N, TSN e & el Performance Decreased 20%
llllllllllll 1o SunPower, 2005 e _ After Several Months Operation
Dﬂ\f).L V)lﬂ D\AA‘) ON o= =

PV+

Electroluminescence of mc-Si module s
shunting in the negative portion pf a ce
floating string

S. Pingel et al., “Potential Induced Degradation of Sola nels,” 35th

: indicating
ounted or

€ Delamination, corrosion
a-Si

8 Wohlgemuth v
S oo Solar, 2000 thin-films

- unpublished

Other power loss 2

5

P. Hacke, “Proposal for PLE sitivi A Workshop PV-Module Reliability 2012 7
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Figure 3 (online colour at: www.pss-rapid.com) a) Solar cell
cross section: Schematic of the proposed charge double layer lead-
g to the shunt paths i the p—n junction. b) PC1D band dia-
grams for a solar cell without (dotted curve) and with (dashed
curve) negative surface charge.

J. Bauer et al.,” On the mechanism of potential-induced degradation in crystalline
silicon solar cells” , Phys. Status Solidi RRL 6, No. 8, 331-333 (2012)




PID: Procedures (Proposed STD & Recent Press Releases) espec

Institution / Manufacture / C-Body / - T?:?:;" Hl;;:)id' Vo(l\tla;ge ti?) l:?l;) Cover
German Multi-Inst./Firm | 2011/9/ 5 25 -1,000 168 | Al /W
Schott 2011/9/ 5 25 -1,000 168 | Al
Pl-Berlin 2011/9/ 6 85 85 | Max S.V. 48
Fraunhofer-CSP 2012/ 6/ 11 50 48 | Al
Jinko (TuV-SUD / CSA) 2012/ 8/ 6 65
Suniva (PV Evolution) 2012/ 8/ 14 85
Yingli (Intertek) 2012/ 8/ 21
Panasonic (Chemitox) 2012/ 9/ 60
LDK (TuV-R / PV-Lab.) 2012 25 Al /W
NREL (IEC) 85
MaxS.V.= M ystem Vo en by label) 13
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Berghold et. al. (2010) EU-PVSEC
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Hacke et. al. (2011) IEEE PVSC
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PID: Comparison of Proposed Procedures fS@‘EC

PV Modules:
Commerc ial Available PV Modules (Mono / Multi c-Si)
6 Models from 6 Manufactures

PID Tests:
1) Covered Water Method
25°C, -%RH, 168h

2) Chamber Method
60 °C, 85 %RH, h
Max Sys. Voltag

*Ref: Koji Masuda, et al. ABIXRILFE—ZESE
*This work was support “Asia
Assessmen t Promoting P
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PID:Leakage Current in Outdoor Exposure
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