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A new method for measuring ground parameters and selecting high resistance fault lines
in parallel damping resonant grounding systems

ZENG Chao, YU Kun, ZENG Xiangjun, LI Li, HE Shigeng, HE Fangyu
(State Key Laboratory of Disaster Prevention & Reduction for Power Grid (Changsha University
of Science and Technology), Changsha 410114, China)

Abstract: There are problems of inaccurate measurement of ground parameters and difficulty in selecting high resistance
grounding fault lines in resonant grounding systems. Thus this paper proposes a new method for measuring ground
parameters and selecting high resistance fault lines in parallel damping resonant grounding systems. Based on the
switching characteristics of parallel damping resistance of an arc suppression coil, the system’s ground conductance and
capacitance parameters are measured by using the relationship between the zero-sequence voltage amplitude and phase
change before and after switching the damping resistor. During normal operation of the system, the zero sequence
admittance value of each feeder line is measured by adjusting the parallel damping resistance value. After a ground fault
occurs, the damping resistance is exited and the zero sequence admittance value of each feeder after the fault is measured.
This can eliminate the influence of system parameter asymmetry and asynchronous transformer sampling, actively
construct the zero sequence admittance phase difference of each feeder before and after the fault, and achieve accurate
identification of the faulty line. The proposed method is validated in the PSCAD simulation environment, and the results
show that it can accurately measure the ground conductivity and capacitance parameters, with a relative measurement
error of no more than 0.6%; when grounding faults occur in different feeders and transition resistors, the fault line can be
accurately identified, and the resistance to transition resistance can reach 10 kQ.
This work is supported by the National Natural Science Foundation of China (No. 52037001 and No. 52177070).
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Fig. 1 Schematic diagram of single-phase grounding fault of

parallel damping resonance grounding system
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Table 2 Measurement results of ground parameters
under different damping resistances
fH e WX bS] WX AHXS

FE/Q ERGRENT PRI % HL 2 /uF R 5%
20 341.98 0.431 50.22 0.573
25 342.16 0.381 50.24 0.527
30 34245 0.297 50.29 0.439
35 342.83 0.186 50.31 0.391
40 343.17 0.086 50.40 0.215
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Fig. 10 Change diagram of zero-sequence admittance phase

angle of feeder before and after fault
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Table 3 Judgment results of parallel resonance grounding

system grounding fault line selection

s U3 Wb A T S Y ZE A6/C)

ies4 HLBH/Q L, L, Ls Ly Ls
10 0.26 0.31 82.81 0.27 0.19
Ls 100 0.12 0.15 43.29 0.13 0.16
500 0.05 0.03 11.82 0.04 0.05
10 0.24 0.29 0.26 031 8276
Ls 100 0.17 0.13 0.15 0.11  42.78
500 0.03 0.02 0.06 0.03  11.80
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Table 4 Judgment results of high resistance grounding fault line

selection for parallel resonance grounding system

[0 SR L RS R S ZE A0/

ek FH/KQ L L, Ls Ly Ls
2 0.02 3.01 0.03 0.01 0.02
L, 5 0.03 1.21 0.01 0.04 0.02
10 0.02 0.61 0.61 0.01 0.01
2 0.03 0.01 0.02 3.26 0.03

Ly 5 0.02 0.03 0.05 1.32 0.01
10 0.02 0.01 0.03 0.73 0.04
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