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Mathematical model development for prediction of photovoltaic module

internal resistant variation under operating condition
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4, Abstract

This research presents the study result of Mathematical model development for
prediction of photovoltaic (PV) module internal resistant variation under operating
condition. 5 PV technologies that are Amorphous Silicon Solar Cell (a-Si), Poly Crystalline
Silicon Solar Cell (p-Si), Hybrid Crystalline Silicon Solar Cell (HIT), Amorphous
silicon/micro crystalline silicon (pe-Si:H) and Copper Indium DiselenideSolar Cell (CIS) are
in study scope. The PV systems that using these PV technologies have been installed at
School of Renewable Energy Technology (SERT) Naresuan University. The data that
collected during 2005-2013 is used in this resuarch, The results of this research can be
divided into two sections:

For the first section, the internal resistance changing measurement and analysis
technique is developed to investigate the energy production decreasing effect of PV
module under operating condition. The measurement and analysis technique is
developed beased on “Study on Internal resistant changing effect of photovoltaic
module in large scale solar power plant generation”. The result of this section, the
developed chaning PV internal resistance equation can be calculated the internal

resistance value easier with no significant error from basic equation (Epg). The



conclusion of this section, the new equations can be applied to measure the PV
modules internal resistance value in the actual operating condition.

For the second section, the mathematical model that developed in the first
section is used to predict the changing PV internal resistance value of the 5 PV
technologies for their life time warranty. The result of this section indicates that the new
equation (E,e) can be predicted the changing PV internal resistance value for 25 years
with low error from from basic equation (Ey.q). The series resistance of the E,.,, is higher
than Epagc about 1.11 %, 1.88 %, 0.87 %, 0.97 %, and 0.97 % for a-Si, p-Si, HIT, uc-Si:H,
and CIS respectively. The shunt resistance of the E.,, is higher than E,,. about 0.07 %,
0.09 %, 0.09%, 0.05%, and 0.05% for a-Si, p-Si, HIT, uc-Si:H, and CIS respectively.
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