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Fig.1 Schematic diagram of multi-stage series

transmission lines
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Fig.2 Action feature of polygon distance protection
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Fig.3 Schematic diagram of negative-sequence

equivalent network
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Fig.4 Phase diagram of negative-sequence voltage and

current under internal and external faults
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Fig.5 Composite sequence network diagram of internal
single-phase grounding fault near protection S,
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Fig.6 Composite sequence network diagram of external

single-phase grounding fault near protection S,
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Table 1 Simulative results of internal fault with

different transition resistances
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Table 2 Simulative results of external fault with

different transition resistances
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Analysis and improvement of mal-operation in distance protection of
multi-stage series transmission line with single power source
WANG Hongyu',LI Yongli',ZHANG Yunke',WANG Weikang',ZENG Zhian’,CAO Lei’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Chongqing Electric Power Company,Chongqing 400011, China;

3. State Grid Hebei Electric Power Co.,Ltd.,Shijiazhuang 050021, China)

Abstract: Based on a case of mal-operation in distance protection of multi-stage series transmission line
with single power source,the cause of mal-operation of protection are discussed in detail,which points out:
when the external single-phase grounding fault near protection installation location of the transmission line,
due to the influence of distributed capacitance,the negative-sequence direction component judging the fault
direction will fall into the forward zone, causing the mal-operation of protection. In order to solve the
above problems, a fault direction criterion based on the phase relation between positive-sequence current
and negative-sequence current is proposed based on the traditional criterion of negative-sequence direction
component, and the action interval of positive direction is given. The PSCAD /EMTDC simulation verifies
that the proposed direction criterion is not affected by the transition resistance, and solves the problem of
mal-operation of the distance protection when the external fault occurs near protection installation location.

Key words:single power source;distance protection;relay protection; multi-stage collusion;distributed capaci-

tance ;negative-sequence direction component
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