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Motivation Results

B High voltage stress conditions are identified as a crucial degradation problem for

M test setup guides degradation pattern (Fig. 8)
solar cells

B without Al-foil: strong concentration along the perimeter of the module
B Degradation usually happens quickly (months), large scale and with high J 9 P

magnitude in terms of performance loss B with Al-foil: homogeneous electrode across module surtace
B Na* migration through encapsulant and SIN due to potential between the cell ® A few degraded cells may lead to high degradation (Fig. 9)
and the frame + glass found as root cause B cells may be arbitrarily distributed across the module
B Type approval test for modules required (IEC NWIP 62804) B cloudy EL-image (local shunting) of a cell typically beginning of degradation

Discussion:

M statistical significance of HVST should be discussed
- needle in a haystack may be crucial to the result

M [ow current EL appropriate for qualitative statistical evaluation of progress of
degradation
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Fig. 2: Shunted regions on solar cell EL-image Fig. 3: Na accumulation at SIN / Si interface | "
(left), LIT image (right) [2] PID cell (left), reference cell (right) [2] Fig. 9: Example where a few degraded cells with

Fig. 8: Typical degradation pattern for

different test approaches; arbitrary distribution lead to rel. high performance los

High Voltage Stress Testing (HVST) eft: setup 1 right: setup2 (8 A)
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Lo rnamoe Fig. 10: Typical IV-curves for degraded n-type  Fig. 11: Local shunting of solar cells leads to cloudy EL
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M 46 % of modules failed the 5 % loss criteria (Fig. 6) oehavior in terms of testing? R ecovery at RT inthe shelf | |
M scattering of power loss per module type can be very largely (Fig. 7) M Definition of time frame for | "
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