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Estimation of transition resistance for single-phase grounding faults in small current
grounded distribution networks
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(1. State Grid Shaanxi Electric Power Research Institute, Xi’an 710100, China; 2. School of Electrical Engineering,
Xi’an University of Technology, Xi’an 710048, China)

Abstract: To identify whether a single-phase grounding fault occurs in a cable section or an overhead line section based
on differences in transition resistance, this paper investigates estimation methods for transition resistance in small-current
grounded distribution networks. The fundamental principles of four correction methods are discussed, including total
approximation (TA) based on the detected zero-sequence voltage, zero-sequence current, and phase voltage; grounding
current amplitude correction (GCAC); grounding current vector correction (GCVC); and GCVC plus equivalent zero
voltage source correction (GCVC + EZVC). Next, a quantitative error analysis of these methods is conducted, along with
a discussion of the impact of typical load distribution. The study shows that while TA has relatively large errors, all the
correction methods significantly improve the estimation accuracy of the transition resistance. With GCVC+EZVC, in the
case of typical feeder load distribution, although the relative errors are large during low-resistance grounding, the absolute
error remains small enough to meet practical requirements. Finally, simulation and experimental results verify the
feasibility and effectiveness of the proposed method.
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Fig. 1 Zero-sequence steady-state equivalent circuit for single-

phase ground in a small current grounding system
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Fig. 2 Phase diagram of zero-sequence components
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Table 3 Relative error in the estimation of transition resistance
at f, when single-phase grounding
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Table 4 Relative error in the estimation of transition resistance
at f, when single-phase grounding
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Table 2 Relative error in the estimation of transition resistance
at f, when single-phase grounding

Table 5 Relative error in the estimation of transition resistance
at f, when single-phase grounding

FAE I T A P A R A THEL AR X 1R 22/ %

BABIEWE Tl I R BEAS THE AR X 1R 22/%

U3
GCVS +
HLBH/Q TA GCAC GCVS TA+EZVS
EZVS
20 279.95 456.55 271.54 100.65 76.17
50 79.84 163.43 86.75 24.764 31.32
100 17.56 72.19 32.07 -2.29 15.91
200 -10.08 31.71 10.62 -16.60 7.98
300 -18.16 19.87 5.45 -21.55 5.29
400 -21.89 14.42 3.45 -24.07 3.94

o
GCVS +
1 FH/Q TA GCAC  GCVS  TA+EZVS

EZVS
300 28.31 87.94 73.17 25.65 -0.62
400 10.11 61.28 50.14 8.19 0.21
500 0.24 46.83 37.88 -1.25 0.40
800 -12.36 28.38 22.73 -13.31 0.24
1000 -15.79 23.35 18.81 -16.60 0.07
1500 -19.62 17.75 14.71 -20.27 -0.23
2000 -21.16 15.49 13.20 -21.75 -0.41
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Table 6 Relative error of the experimental results
ANTE] R A BT S 2 SRR A XA 2%

T B/
Bt A 1 Bt 2 Bt 3
66.7 25.82 68.33 —
133.3 19.05 29.44 —
200 14.45 18.88 —
500 6.87 6.74 9.92
700 5.11 4.73 6.59
1500 2.61 231 295
2000 2.07 1.84 232
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