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Photovoltaic access to distribution network line pilot protection based on model identification

LI Yugiang', SONG Guobing®, WANG Weiqing', CHAO Qin'
(1. School of Electrical Engineering, Xinjiang University, Urumgqi 830047, China;
2. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Photovoltaic power generation is intermittent and fluctuating due to external environmental factors. It will
cause the current part of the line protection malfunction and failure to trip and sensitivity decrease when distributed PV
system connected to distribution network. Model identification pilot protection principle is improved and optimized based
on fault feature of analyzing distributed PV connected to distribution network. Thus the PV connected to the distribution
network protection criterion is proposed. In the improved model identification pilot protection method, both the external
zone fault and internal zone fault are equivalent to different inductor circuit models; and internal and external faults can be
distinguished based on the error values of internal and external model when line is fault. PSACD/EMTDC simulation
verifies that the method effectively overcomes the influence of branch current of photovoltaic accessing to distribution
network, and can quickly cut off the fault, which validates the correctness and effectiveness of the model identification
pilot protection principle used in photovoltaic grid connected.
This work is supported by National Natural Science Foundation of China (No. 51367017 and No. 51267019).
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Fig. 1 Photovoltaic access to distribution network topology
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Fig. 2 Protection of the 2 measured short-circuit
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Table 1 BC phase ground fault occurred in 50% of AB line
JtREMETHRMW R4 2 KA DR 3 VKA DR 4 HI KA

0 6.958 -0.035 0.035
1 6.947 0.05 0.037
2 6.91 0.145 0.039
4 6.851 0.35 0.037
6 6.843 0.413 0.036
8 6.842 0.412 0.037
10 6.791 0.414 0.038
12 6.685 0.413 0.037
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Table 2 Relay protection devices are affected when the

photovoltaic system access network
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Fig. 3 Additional state network when internal fault
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Fig. 4 Additional state network when an external fault
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Fig. 5 Short circuit fault simulation waveform in F2
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Table 3 Simulation results of the internal fault

L ESi AR, AR,
F2 4t ABG %5 % 0.156 0.721
F2 4b AB Ji % 0.132 0.675
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Table 4 Simulation results when external fault
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