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Table 1 Calculation results of fault location under different

power reference values of photovoltaic power
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Adaptive distance protection method for two—phase short—circuit
faults in distribution net—-works with distributed photovoltaic
power generation

Li Shiwei', Tao Rui?, Xu Shoudong’, OUYang Jinxin®, Shi Hengchu*, Liang Qian', Qu Wanlong',
Ding Zhenghong'

(1.Honghe Power Supply Bureau of Yunnan Power Grid Co.,Ltd., Honghe 661199, China; 2.State Key Laboratory
of Power Transmission Equipment & System Security and New Technology, Chongqing University, Chongqing
400044, China; 3.Electric Power Research Institute of Yunnan Power Grid Co.,Ltd., Kunming 650051, China;
4.Yunnan Power Dispatch and Control Centre, Kunming 650011, China)

Abstract; As the penetration rate of distributed photovoltaic (PV) power generation in
distribution networks continues to rise, the problem of loss of selectivity and sensitivity of
distribution line protection is becoming more and more prominent. Distance protection has the
advantages of fast response speed, independent of system operation mode, and independent of
communication, which is an effective way to solve the protection problems of distribution networks
containing distributed PV. However, the additional impedance generated by the controlled phase
characteristics of PV short—circuit currents makes it difficult for distance protection to meet the
requirements of sensitivity and selectivity in power grids containing distributed PV. To this end,
the fault characteristics of PV —containing distribution networks are analyzed, and the coupling
relationship between the measured impedance and the actual fault location and the additional
impedance is analyzed; the expression for the additional impedance during interphase faults in
distribution networks containing distributed PV is derived, and the principle of interphase fault
location in distribution networks with multi -PV access is proposed, and then new distance
protection criteria are constructed, and adaptive distance protection for interphase faults in
distribution networks containing distributed PV is proposed. The method is proposed. Examples
show that the method can accurately identify and locate interphase short —circuit faults in
distribution lines under different fault locations, fault severities and PV outputs, and it has the
advantages of simple and reliable principle, convenient realization, and wide range of application.
Keywords: photovoltaic power generation; distribution network protection; distance protection;

two—phase fault; positioning principle
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