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Line-line fault protection scheme of PV array based on
current reverse mutation criterion of fault PV string
SUN Min"*,ZENG Wei"?,CHEN Bo'?,WANG Guannan'?,PENG Chunhua’, GAO Bo’
(1. State Grid Jiangxi Electric Power Research Institute,Nanchang 330096, China;2. Jiangxi Provincial Key Laboratory of
Operation and Control of Renewable Energy Integrated Power System,Nanchang 330096, China;

3. School of Electrical and Automation Engineering,East China Jiaotong University, Nanchang 330013, China)
Abstract: The fault current is small when line-line fault occurs in the photovoltaic (PV) array,and overcur-
rent protection cannot effectively clear the fault. A PV array line-line fault protection scheme based on the
reverse mutation characteristics of PV string output current is proposed. The characteristics of the PV
string’ s output voltage and current under PV array line-line fault are qualitatively analyzed, which shows
that the current will reversely decrease under PV array line-line fault. Then,based on the equivalent circuit
model of PV string, the quantitative relationship between the output current and the number of the faulty
battery is established. Setting the current reduction for one faulty battery as the threshold,a current reverse
mutation criterion of fault PV string is proposed, which can effectively locate the fault string of PV array
and only need to measure the output current signal of the PV string and the output voltage signal of the
PV array. Meanwhile, the protection cooperation only need trip signal. The correctness of the theoretical
analysis of the proposed criterion and the effectiveness of the proposed relay protection scheme are verified
by time-domain simulations and field test.

Key words:PV power generation; PV array line-line fault;fault current;reverse mutation;relay protection
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Fig.B1 Schematic diagram of test system for line-line fault
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Fig.B2 \Voltage and current waveforms of a PV string under inner-string faults



