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Application and Verification of MPPT-Based Electrical Fault Detection

Method for PV Generation Systems
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Abstract

This paper proposed an algorithm that can detect failures occurring in electrical fault while continuously performing MPPT in
general solar power generation systems. The MPPT characteristics that appear in each situation were analyzed, and the characteristics
of MPPT that appeared in electrical fault were analyzed and formulated. As a result, it is possible to judge whether the solar panel
is normal, partial shade, or electrical fault, and verified through simulation. The hardware to which the proposed algorithm is applied
detects electrical fault well and verifies its reliability. If the proposed algorithm is applied to the solar power generation system, it is
judged that economic and social losses caused by fire can be reduced.
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Fig. 1 General 53 structure solar system configuration
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Fig. 2 I-V characteristic curve before and after failure when performing MPPT
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Fig. 3 P-V characteristic curve of PV array when solar radiation varies
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Table 1 Table containing simulation conditions for partial irradiance
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Rowl Row2 Row3 Row4 Row5
PSCI 1000 1000 1000 600 600
PSC2 1000 900 800 700 600
PSC3 900 600 400 400 300
PSC4 1000 800 700 600 300
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Fig. 4 P-V characteristic curve of PV array when the irradiance changes partially
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Fig. 5 P-V characteristic curve of normal, partial shade when LL/LG fault occurs
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Fig. 9 Voltage current and fault detection signal waveform in case of LL/LG
fault in general P&O
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