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A protection method of a single-phase break fault for an active distribution network
based on current change rates of distributed generation

DU Xue', OUYANG Jinxin?, LONG Xiaoxuan?, LIU Bing', HUANG Liangcheng', WANG Zhongyu',
ZHANG Sheng’an', XIAOYang’
(1. Guiyang Power Supply Bureau, Guizhou Power Grid Co., Ltd, Guiyang 550004, China; 2. State Key Laboratory of
Power Transmission Equipment & System Security and New Technology, Chongqing University, Chongging 400030, China)

Abstract: The application of Distributed Generations (DGs) has changed the characteristics of break fault and increased
the threats in a distribution network. However, there is a lack of protection methods for break fault in distribution
networks with DGs, and even the characteristics of DGs under break fault are unclear. Based on the observability of an
active distribution network, this paper proposes a new idea to identify the break fault in a distribution network based on
the current variation rate of DGs. First, the output characteristics of DGs under a single-phase break fault in a distribution
network are analyzed, and the equivalent models of DGs are established. Then, the equivalent circuit of a distribution
network with DG under a single-phase break fault is established. The expressions of the current contributed by the DG
before and after the single-phase break fault are derived. Subsequently, the current characteristics of DG before and after
the break fault are analyzed, and a protection criterion for a single-phase break fault in a radial distribution network is
established according to the current variation of the DG. The simulation shows that the proposed method can quickly
detect and locate the break fault.
This work is supported by National Natural Science Foundation of China (No. 51877018).
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Table 3 Current before and after single-phase short-circuit

fault under different load impedances
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