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Introduction & Procedures 

Summary 
1. Along with the elevation of hygrothermal stress, Pmax of c-Si PV mini-module was decreased [Panel 1]. 
2. The reduction of Pmax with elevation of the hygrothermal stress almost correlated with that of FF, but not those of 

Voc and Isc [Panel 3]. Especially, the extreme reduction of Isc (which was observed in the long- term damp heat 
test) was not detected in our experimental conditions (up to 1,000 h) [Panel 2]. 

3. By the breakdown of FF reduction to the changes of shunt resistance (Rsh) and series resistance (Rs) [Panel 4], it 
is confirmed that, in the whole stress conditions, the sensitivity of Rsh-LP (Rsh like parameter = Ipm/Isc) to the 
change of hygrothermal stress was about 2.5-folds against that of Rs-LP (Rs like parameter = Vpm/Voc) [Panel 5, 
6, 7]. 
However, in the low-stress conditions, the reduction of Rs-LP was about 2.5-folds against that of Rsh-LP [Panel 
5, 6, 7]. The reduction of Rs-LP in the high-stress conditions was maintained virtually constant, although Rsh-LP 
was decreased with the applied stresses [Panel 5,6, 7]. These results suggest that the failure modes differ between 
in the low- and high-stress conditions [Panel 8]. 

4. HAST (120 oC/100% RH) induced the drastic failure which was not observed in the other conditions [Panel 9,10]. 

Experimental Results 
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