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representative of a CIGS module, indicated as mean values for data range is driven by humidity and the second by temperature.  as function of the transferred charge per perimeter. Py life-time
each parameter range; (C? ch-arge.for gach pargmeter b Results are measured on all types. means: years till 80% of initial power remain. Empty form marks
range, calculated by multiplying time in (a) and current in (b). > Leackage Currents are driven mainly by humidity. measurement after 430h
Simulation of Module Life-Times Power Degradation Evaluation — Conclusions
istribution of Meteonorm weatherdata parameter RH and T g * The evaluation of PID degradation from accelerated aging tests
e s S Figure 6: Analyzed Technology dependent Preconditioning (PC) methods in is possible by correlating with outdoor LCs
>75%rH :
o L meteonorm comparison to a flasher only measurement of PID stressed « Simulating different weather conditions enables to distinguish
e Nl ”Hj weather data for modules: life-times
. e~ Tokyo (Japan), Kuala PC method from the CdTe producer of type A and a CIGS PC
< pom T vo (Japan), . P YP * The results reveal a high humidity driven PID-effect for all thin-
c S0k Lumpur (Malaysia), method for the modules of type B was used. film modules
] Tee e e g g g ¢ ¢ Tucson (USA) and . . .
£ T2232I72¢% % Berlin(Germany)  Warm and dry climates seem to be very suitable to avoid PID of
N A ' Type A (CdTe) Type B (CIGS) g
g ] Y 5% ey TS The simulation of » » thin-films
/ N EEZ: i N life-times was done | N TSR O P B — : | * Module type A (CdTe) is very stable, if not installed under
\\ N & \ ||| with analyzed data 10 —a——e S negative system voltages
—— . s [ .
! T : 30-40% rH ; “u) 3 sets of these 308 \ B - 08 2 * Module type C (pc-Si) shows negligible degradation under
<30%rH \ / < % = \ \ 8 . . . . . . .
Tucson, UsA . Berlin, Germany locations. 2., - - negative BDH test. Simulating its life-time 20% power drop in 20
O0%-3% [O3%-5% O5%-8% IB%r‘iﬂl%M:lc:::ae.%telr:;z:?iu;;:.:»:3 :18%20% W 20%-23% [@23%-25% E E -'.-'+1|(V, ISk G \ -'.-'+1|(V, ankey FE b t_é years might be too critical
2 0.4 - 0.4 &
—— ; =77 ] -1k, after PC = = =-1kV, after PC = * In contrast, module B (CIGS) and module C (pc-Si) shows heavy
PID-Module Life-Time (LT) in years 0o 1| =—-1KkV,ex PC | el 1KV, eX PC L . o : . .
Module (Module LT maybe limited by other mechanisms) Classification of the o i Sy £ D \ e degradatlon under pOSItIVE BDH test but the simulated life-times
Kuala . Results (in years): 00 I—T—T7—— | 0.0 are acceptable for moderate climates (exc. For hot, humid
Lumbur Berlin Tokyo Tucson « & S S N N « N " & " S o .
P O W& PO IR R conditions like Kuala Lumpur)
CdTe + 83 FP PP FF PP P
CIGS + Measurement after experiment part Measurement after experiment part 9 OUtIOOk
Me-Si + > 25 > 40 * The evaluation of preconditioning methods for power meas.
CdTe - - likely PID uncritical methods is necessary and comparison to outdoor STC-power
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