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Degradation of Photovoltaic Module Peak Power from internal resistance effect
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Abstract

This article presents the results of the maximum power output reduction of PV modules. The poly Crystalline Silicon Solar
Cell (p-Si) and a Hybrid Silicon Solar Cell (HIT) of a 10 kW PV grid connected system at Energy Park at The School of
Renewable Energy Technology (SERT) in Naresuan University were studied. The parameters of technical performance
have been recorded for 4 years (2005 - 2008). The purpose of this research was to study the variant of 2 type’s of
internal resistance, shunt resistance and series resistance. The results of research found that, the series resistance
rate of p-Si and HIT increases about 0.0133 and 0.136 ohm / year, respectively, and the parallel resistance rate of p-Si
and HIT increases about 1.855 and 1.299 ohm / year. respectively, The maximum power which is reduced by variant
resistances, p-Si decreased from 80 watts to 51.95 watts and HIT decreased from 180 W to 121.67 W.The conclusion
of this research is that the maximum power output reduction of HIT is higher than p-Si, which is increased series resistance

and decreased shunt resistance.
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Table 1 Maximum voltage, Maximum current, Maximum power, Series and Shunt resistance of p-Si and HIT in 2005,

2007 and 2008

Years Maximum Maximum Maximum Series Shunt
voltage current power resistance resistance
(V) (A) (Wp) (Ohms/module) (Ohms/module)
p-Si HIT p-Si HIT p-Si HIT p-Si  HIT p-Si HIT
2005 17.00 3530 4.78 525 81.26 18533 0.112 0.129 1.940 1.316
2007 14.54 30.57 3.74 412 5438 12595 0.141 0.134 1814 1.292
2008 1443 30.19 3.60 4.03 51.95 121.67 0.144 0.145 1.813 1.289
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Table 2 The increasing rate of average series resistance and the decreasing rate of average shunt resistance in 2007

and 2008

The increasing rate of

The decreasing rate of

PV module averageseries resistance averageshunt resistance
(%lyear) (%lyear)
p-Si 0.53 0.01
HIT 2.05 0.06
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