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Fig.3 Common and reverse sequence fault component

networks for series-compensated double-circuit
transmission lines
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Distributed Parameter Model Based Single-line Fault Location Algorithm for Series-compensated

Double-circuit Transmission Lines

ZHANG Ying', LIANG Jun', YUN Zhihao', ZHANG Feng', HUO Shuang®, WANG Peng®
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of
Education (Shandong University), Jinan 250061, China;

2. State Grid Tianjin Electric Power Company, Tianjin 300010, China;

3. Dezhou Electric Power Supply Bureau of State Grid Shandong Electric Power Company, Dezhou 253000, China)

Abstract: The conventional fault location algorithm cannot be directly applied to the series compensated transmission lines

because of the nonlinear characteristic of the metal oxide varistor (MOV) installed with the series capacitor (SC) in parallel.

For this reason, this paper presents a fault location algorithm for the series-compensated double-circuit transmission lines based

on the distributed parameter model. The algorithm is divided into two subroutines according to the fault position relative to the

left or right side of the series compensator. For each subroutine, the voltages of the series compensated devices are eliminated

according to the features that the sequence voltages calculated from local and opposite buses are equal at the fault point. Since

the transition resistance is pure resistant at the fault point, the fault location equation can be created according to the boundary

condition of the fault sequence current. The proposed algorithm does not use the equivalent model of series compensated device

and is not affected by the nonlinear characteristic of MOV. In addition, there is no need to predict the location of the series

compensation device relative to the fault point, nor is there any pseudo root elimination problem. The simulation and
calculation results of EMTDC/PSCAD and MATLAB have verified the proposed algorithm.

Key words: fault location; double-circuit transmission line; series capacitor compensation; distributed parameter
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