Smart Grid % fgHL, 2020, 10(2), 29-37 Hans X
Published Online April 2020 in Hans. http://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2020.102004

Cable Fault Differential Current Protection
Method Based on Dual Current Transformer

Yutong Wang?!, Yang Xiao?, Xiaofu Xiong?

'Power Engineering Institute of Electrical Engineering North China Electric Power University, Beijing

*State Key Laboratory of Power Transmission Equipment & System Security and New Technology (Chongging
University), Chongging

Email: 605612614@0qg.com

Received: Mar. 18”‘, 2020; accepted: Apr. Z”d, 2020; published: Apr. 9‘h, 2020

Abstract

As the urban construction process accelerates, the proportion of cable distribution in distribution
networks is increasing, and the incidence of cable failures is also increasing. Due to the various
forms of single-phase grounding faults, fault protection is greatly affected by factors such as tran-
sition resistance, neutral grounding mode and current transformer imbalance. Fault trouble-
shooting is difficult, and cable trench explosions and other accidents occur frequently, which se-
riously affects the reliability of power supply. Therefore, it is necessary to study and improve the
grounding fault protection method for distribution network. In this paper, the zero-sequence cur-
rent distribution characteristics of single-phase grounding faults are analyzed in distribution
network with neutral point ungrounded, arc-suppression coil grounded and small-resistance
grounded. On this basis, considering the influence of transition resistance and the current trans-
former error, a cable fault differential current protection method based on dual current transfor-
mer is proposed. By installing two sets of current transformers with different ranges at the two
ends of the cable, the current transformer error is reduced to some extent, and the sensitivity of
the differential protection is improved. The simulation results show that compared with the tradi-
tional single transformer, the cable fault differential current protection based on dual current
transformer has higher resistance to transition resistance and sensitivity.
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Figure 1. Schematic diagram of single-phase grounding fault
of distribution network
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Figure 2. Current transformer core mag-
netization curve
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Figure 3. Principle of differential current protection based on dual
current transformers
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Figure 4. Fault protection process based on dual current
transformer
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Figure 5. Zero sequence differential current under internal
and external faults
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