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Single-phase earth fault protection method based on combined voltage criterion
in high voltage shunt capacitor

MA Weidong, KONG Shengli, LIU Chao, SONG Chuang, LIU Yao
(State Grid Henan Electric Power Research Institute, Zhengzhou 450052, China)

Abstract: In allusion to the insufficiency of capacitor bank single-phase fault protection at present, this paper puts forward a
combined voltage criterion protection method by comparing three-phase ground voltage to distinguish the single-phase earth
fault. Aiming at constructing combined voltage criterion, voltage value comparison method and voltage phase comparison
method are analyzed theoretically and a protection setting calculation method is given. Through analyzing and comparing the
advantage and disadvantage of the two methods, voltage value comparison method is recommended to construct the
combined voltage criterion. Furthermore, the feasibility of combined voltage criterion is verified by simulation. Since the
protection will act only if all the three phase voltages are satisfied, the combined voltage criterion has a better function to
prevent protection misoperation caused by PT breaking.
This work is supported by Science and Technology Project of State Grid Corporation of China (No. 52170218000M).
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Fig. 1 Structural diagram of single-star capacitor bank
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Fig. 2 Structural diagram of dual-star capacitor bank
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Fig. 3 Fault points of capacitor bank
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Fig. 4 Three phase voltage vector diagram
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Table 1 Parameters of capacitor bank
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Table 2 Three-phase bus voltage amplitude
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Fig. 5 Main drawing
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Table 3 Three-phase bus voltage amplitude (increased by 10%)
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Table 4 Three-phase bus voltage amplitude (decreased by10%)
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Table 5 Three-phase bus voltage phase
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Table 6 Sensitivity comparison
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