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Potential induced degradation (PID) has attracted 

much attention in recent years since it brings 

drastic decreasing in output power of photovoltaic 

(PV) modules. The recovery process of PID of PV 

modules by applying the reversed bias voltage has 

been widely discussed. Recently, we developed a 

technique to induce the PID recovery by applying 

a reverse bias square pulse to the PV modules. In 

this study, we investigated the effect of 

temperature on the shunt resistance of PV modules 

during PID recovery test. 

PV modules were fabricated by vacuum lamination 

of p-type c-Si cell (15.6 x 15.6 cm), cover glass, 

ethylene-vinyl acetate (EVA) encapsulant and 

back-sheet. A copper mesh was attached on the PV 

modules as an electrode for PID test with the 

conditions of -1000 V, 85C and duration of 90 

min. The PID recovery test was carried out by 

repeating application of the reverse bias square 

pulse with the conditions of 10 V, 1 A and 1 s from 

the room temperature to 100C until the recovery 

of shunt resistances was saturated. The humidity 

was not controlled during both PID and PID 

recovery tests. Each measurement of the shunt 

resistance was conducted after cooling the PV 

modules to 25C during the PID recovery test.  

Figure 1 shows the shunt resistance after PID test 

and PID recovery test. The value was normalized 

with the shunt resistance before PID test. It was 

found that the normalized shunt resistance during 

the PID recovery test increases with the 

temperature applied to the PV modules and is 

saturated at the value before PID test. It was 

considered that the migration of sodium ions 

occurred toward the p-type Si across the p-n 

junction by the applied reverse voltage and was 

enhanced due to the thermal energy (heating) 

applied to the PV modules during PID recovery 

test. 
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Figure 1. Normalized shunt resistance with temperature 

applied to PV modules during PID 

recovery test. 
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