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Fig.1 Double-terminal power source
system of distribution network
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Fig.2 The additional positive sequence fault
network when a fault occurs in f,
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Fig.3 The positive-sequence fault component
phasors of bus A when a fault occurs in f,
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Fig.4 The positive-sequence fault component
phasors of bus B when a fault occurs in f,
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Fig.5 The additional positive sequence fault
network when a fault occurs in f,
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Fig.6 The positive-sequence fault component
phasors of bus B when a fault occurs in f,
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faults detection for distribution network
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Fig.8 Simulation model of distribution network
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Table 1 Phase difference information of
positive-sequence fault components
when a fault occurs in f,

2 Aey/(°) BRER /(%) o/ (°)
T, 134.72 4.44
\ T, -61.17 200.33
R 139.16
T, 135.57 3.59
Ty 104.54 34.62
T, —44.44 182.17
T, 135.46 1.87
£k 2 137.73
Ty 135.57 2.16
T, 135.75 1.98
T, —44.44 181.71
143 137.27 T, 135.56 1.71
Ty 135.54 1.73
T —44.44 181.71
2 4 137.27 T, 135.56 1.71
Ty 135.54 1.73
Ty -75.46 192.51
RF2E 5 117.05 T, 81.76 35.29
T, 114.80 2.25
Ty, -98.24 209.59
R 6 111.35
Ty 81.77 29.58

x2 LABMERNEFVMESEHEMLER
Table 2 Phase difference information of

positive-sequence fault components
when a fault occurs in f,

Bk Aey/ (%) BiZk e/ (%) @/ (°)

T, 132.06 4.44
T, 134.38 2.12
BE2R 1 136.5
T, -64.29 200.79
Ty 105.16 31.34
T, 115.71 46.64
T, 160.07 2.28
B2k2 16235
T -63.06 225.41
T, 160.37 1.98
T, -110.73 224.90
k3 11417 T, 111.82 2.35
T, 111.91 2.26
T, -11.94 181.71
k4 169.77 T, 168.06 1.71
Ty 168.06 1.71
Ty -67.56 182.02
B2Es5 11146 T, 78.89 37.57
T, 135.56 -24.10
T, -101.11 209.58
B2k 6 108.47
Ths 78.88 29.59
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High impedance grounding fault detection for distribution

networks based on fault component principle
ZHANG Fan', MU Longhua®, CHEN Haomin', YU Li', YAO Senjing'
(1. Digital Grid Research Institute ,CSG , Guangzhou 510670, China;

2. Department of Electrical Engineering, Tongji University, Shanghai 201804, China)

Abstract : The short-circuit current value of distribution network is small when high impedance grounding faults ( HIGFs)

occur,which cannot be detected tripped by the traditional over-current protection devices. If short-circuit cannot be tripped in

time, it will lead to serious results. To solve the above problems,the fault components of microgrid in the operating conditions of

HIGFs are analyzed. The phase differences characteristics between positive-sequence fault component of bus voltage and

positive-sequence current fault components in the feeders are explained in detail. And based on the phase differences

characteristics , the fault criterion for HIGFs in distribution network is proposed. Meanwhile,to overcome those problems caused

by the imbalanced distribution network , the starting criterion is proposed. Based on the above fault criterion and the starting

criterion, the new fault detection method is proposed. Finally, a medium distribution with the model of overhead lines is

established in PSCAD/EMTDC , and simulation results verify the correctness of the fault detection method.

Keywords : distribution network ; high impedance grounding faults ; short-circuit current; fault detection; fault component; fau-
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