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Abstract

Installed PV module in field is affected by shading caused by various field environmental
factors. Bypass diodes are installed in PV module for preventing a power loss and degradation
of PV module by shading. But, Bypass diode is easily damaged by surge voltage and has often
initial a defect. This paper propose the electric characteristic variation and the power prediction
of PV module with damaged bypass diode. Firstly, the resistance for normal bypass diode and
damaged bypass diode of resistance was measured by changing the current. When the current
increases, the resistance of normal bypass diode is almost constant but the resistance of damaged
bypass diode increases. Next, To estimate power of PV module by damaged bypass diode, the
equation for the current is derived using solar cell equivalent circuit. Finally, the derived equation
was simulated by using MatLab tools, was verified by comparing experimental data.
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2 0.19 0.3 0.11
4 0.265 0.3 0.22
6 0.277 0.3 0.34
8 0.28 0.3 0.48
10 0.286 0.306 0.7
Table 2 Specification of Bypass Diode for experiment
Specification Value
Norminal Current 12A
Forward Voltage (Norminal Current) 0.68V
Junction Temperatre <200C
Peak Forward Surge Current(50/60Hz sine-wave) 280/320A
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Fig. 1 Current flow of PV module with damaged bypass diode
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Fig. 4 The measurement of I-V & P-V curve of PV module with one damaged bypass diode
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Table 3 Calculated value of I, and R

ES|RE R Ip (A) Rp(2)
1 0.602 0.0331
2 0.827 0.0445

Table 4 Measurement data of PV module with the number of damaged bypass diode

tho] Q& 4 =9[W] W34 Voc] P Isc]
0 255.37 37.7 9.03
1 166.5 25.6 9.02
2 83.97 134 9.02
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Table 5 The Simulation parameter of proposed model to calculate the output change of PV module with the number of

damaged bypass diode
qlC] 1.602x10"% Rs[ Q] 0.007
k[J/K] 1.381x 10 % Rsh[ Q] 7.464
n 1 To[A] 0.22x107°
TIK] 298 - -
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—a— Measurement - All normal bypass diode
—e— Simulation - All normal bypass diode

—A— Measurement - One damaged bypass diode
—v— Simulation - One damaged bypass diode
—<— Measurement - Two damaged bypass diode
—»— Simulation - Two damaged bypass diode
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Fig. 5 Measurement and Simulation of I-V curves of PV module with the number of damaged bypass diode
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Fig. 6 Measurement and Simulation of P-V curves of PV module with the number of damaged bypass diode
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