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Fig.1 Schematic diagram of residual current collection
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Fig.2 Schematic diagram of electrical
quantity collection point layout
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Fig.3 Principle of reference vector

synchronization correction
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Fig.4 Block diagram of current leakage judgment

mechanism for long power cable
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Table 1 Phase angle of phase-A voltage

at different stages
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Leakage current monitoring method of power cable in substation

with low channel dependence
CHEN Hao',SHA Haoyuan',QIAN Qilong’, REN Xuchao', LIU Huaiyu',XU Weilun’
(1. State Grid Jiangsu Electric Power Co.,Ltd. EHV Branch Company,Nanjing 211102, China;

2. State Grid Jiangsu Electric Power Co.,Ltd. Nanjing Power Supply Branch Company,Nanjing 210019, China)
Abstract:In order to alleviate the high dependence of the power cable leakage state judgment algorithm in
substation on ideal communication conditions,a leakage current monitoring method of power cable in substa-
tion with low channel dependence is proposed. Firstly, the traditional reference vector method is improved
in the monitoring signal synchronization calculation, and the power supply side is used as the reference for
the phase difference calculation,which eliminates the influence of the volatility on the synchronization
calculation. Then, a composite leakage current criterion based on the principle of current differential is
proposed to solve the problem of judging the cable leakage state when the system does not collect the
comparison reference. At the same time,according to the non-ideal communication situation that may occur
in the leakage current monitoring system of the substation in operation, different leakage judgment modes
and corresponding judgment methods are established to match them. The normal monitoring of the leakage
state of the power cable is realized under the condition of incomplete information. Finally,the effectiveness
and superiority of the proposed method are verified by simulation and actual data of a 500 kV substation
in Jiangsu grid. The results show that the algorithm can flexibly switch the leakage judgment modes under
different communication conditions, which significantly improves the accuracy and reliability of the leakage
state judgment.

Key words:power cable;refined synchronization method based on reference vector;composite leakage current

criterion;; judgment mode;leakage current monitoring;intelligent maintenance
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