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Study on the protection measures based on dynamic increment criterion for the
intermittent earth fault in the distribution network

HE Xing', Al Qian', ZHANG Jian®
(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Urban Power Supply Company, SMEPC, Shanghai 200080, China)

Abstract: When the single phase intermittent earth fault occurs, it is instantaneous and the ground current is small, which make the
fault difficult to be identified. This paper analyzes the reason that the traditional inverse-time overcurrent protection and even
three-section current protection can not operate correctly and the possible severe consequences caused by the fault. This paper
analyses the circuit caused by the fault by both simulation and record of the fault disturbance recorder. Then, a solution combined the
“dynamic increment” criterion based on the characteristics of the circuit and the energy management system is presented to identify
and clear the fault. The solution improves the reliability of the power system with neutral grounding via low resistance.
This work is supported by National Natural Science Foundation of China (No. 51077092).
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Fig. 1 Intermittent earth fault with damaged
XLPE power electric cable
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Fig. 2 Main electric connection of K substation
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Table 1 Devices reaction for the fault
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Table 2 Value and time settings of protection of K substation
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Fig. 3 Fault current and its RMS for low resistance in the
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Fig. 4 Record data of Fault voltage of the neutral point and the

fault current throung arc-suppression coils
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Fig. 5 Judgement logic of the dynamic-increment protection

based on the characteristic of the fault current
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Fig. 6 Mirco-computer protection system for the intermittent
earth fault
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