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A bidirectional fault diagnosis method for grounding networks based on
target branch dimension reduction

SHANG Liqun, MA Tongtong
(College of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: To reduce the frequent occurrence of misdiagnosis and missed diagnosis in the fault diagnosis of substation
grounding networks, a bidirectional fault diagnosis method based on target branch dimension reduction for grounding
networks is proposed. First, a model of grounding network based on electrical network theory is established. Next, fault
branch detection direction and healthy branch reduction direction are set. The fault branch detection direction transforms
the fuzzy fault branches into clear fault branches, while the healthy branch reduction direction defines the fault influence
coefficient based on the evaluation function. The branch with the highest influence coefficient is selected as the target
dimension reduction object each time, achieving the reduction of fuzzy health branch topology structure. Finally, the
improved firefly algorithm (IFA) with Logistic mapping and adaptive weight optimization is used to solve the objective
function. Through simulation experiments on specific cases, the proposed method is verified to ensure diagnosis accuracy,
while minimizing misdiagnosis and missed diagnosis.
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Fig. 1 Equivalent model diagram of grounding network
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Table 1 Traditional classification of corrosion degree of

grounding grid conductors
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Fig. 2 Bidirectional diagnostic diagram
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every branch while each dimensional reduction in 60 branches
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Table 4 All branches diagnostic results
TS LWiE RE% | RS BWHE RE%

1 1.057 5.7 31 1 0
2 1.007 0.7 32 1 0
3 1 0 33 1 0
4 1.001 0.1 34 1.030 3
5 1.302 8.89 35 1 0
6 1.005 0.5 36 1 0
7 1.019 1.9 37 1 0
8 1 0 38 6.831 2.43
9 1 0 39 1.005 0.5
10 1 0 40 1.024 2.4
11 1.010 1 41 1 0
12 1.029 2.9 42 1 0
13 1 0 43 1 0
14 1 0 44 1 0
15 1 0 45 1.001 0.1
16 1.008 0.8 46 3.922 2
17 1.002 0.2 47 5.162 5.8
18 1 0 48 1 0
19 1 0 49 1.042 4.2
20 1 0 50 1.027 2.7
21 1 0 51 1 0
22 1.001 0.1 52 1 0
23 1.061 6.1 53 1 0
24 2.876 0.69 54 1 0
25 8.938 0.67 55 1 0
26 1 0 56 5.486 3.99
27 1 0 57 1 0
28 1 0 58 1 0
29 1 0 59 1 0
30 1 0 60 1 0
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Fig. 7 Directional dimensional reduction process and

decreasing trend of fitness
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Table 5 Diagnosis results and errors of 110 kV grounding
grid fault branches

ST G LR ZWiE BRI %
4 1.2650 1.2503 1.16
19 3.4985 3.2004 8.52
35 2.0245 2.1159 451
36 1.7791 1.6347 8.12
39 3.7091 3.5005 5.62
40 4.5252 4.3354 4.19
49 2.9448 2.7162 7.76
50 2.1144 2.2870 8.16
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