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Fig.1 Equivalent resistance network of grounding grid
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Fig.3 Basic flowchart of genetic algorithm
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Fig.4 Topological classification for getting costf solution
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Fig.5 Topology of Xujiaping substation grounding grid
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Table 1 Branch nominal resistances of Xujiaping
substation grounding grid

S ARARHLH / mQy || S ARFRHE B/ mQ) || S AR PR LB/ mQ)
1 53.21 14 1543 27 1091
2 10.11 15 7.45 28 10.91
3 10.11 16 7.45 29 13.30
4 25.54 17 7.45 30 12.24
5 12.24 18 7.45 31 12.24
6 1543 19 7.45 32 15.43
7 7.18 20 13.30 33 18.10
8 7.18 21 12.24 34 18.10
9 7.18 22 12.24 35 18.10
10 7.18 23 1543 36 14.37
11 13.30 24 10.91 37 13.30
12 12.24 25 10.91 38 24.48
13 12.24 26 1091 39 15.96
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Table 2 Measurements of port voltage

- W 4/ mV
14 Fodl
14-4 34.24 20.38
14-5 37.31 29.25
14-7 24.72 19.00
14-8 19.07 14.66
14-10 33.18 31.70
14-13 18.77 11.91
14-16 52.88 47.42
14-17 29.43 27.95
14-19 36.35 40.08
14-20 83.25 85.04
14-25 65.43 66.32
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Table 3 Measurements of port resistance

)
- W4 /mQ

14 Fodl
14-4 24.94 8.30
14-5 2371 9.25
14-7 11.04 10.89
14-8 7.66 8.13
14-10 7.68 6.98
14-13 6.10 7.20
14-16 15.05 10.40
14-17 11.99 18.57
14-19 6.24 7.66
14-20 8.32 8.50
14-25 18.63 18.57
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Table 4 Diagnostic results of first operation
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Fig.6 Relationship between average costf and

generation number
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Table 5 costf distribution of last generation
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Comparison of performance between voltage and resistance methods in GA-based
diagnosis for conductor loss in grounding grid
LIU Yugen',LUO Renyi',SHANG Longlong’, LENG Di*, WANG Jiannan'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

Chongqing University , Chongqing 400044, China;2. Shenzhen Power Supply Bureau Co., Ltd.,Shenzhen 518054, China)
Abstract: A 0-1 knapsack model is built for the accurate diagnosis of conductor loss in grounding grid,a
corresponding program is written in MATLAB based on the binary genetic algorithm and the fitness
functions are established for the voltage and resistance methods respectively. Simulation is carried out for an
actual grounding grid of 110 kV substation and results show that,for a new-built substation grounding grid,
no matter there is isolated node or not,the diagnostic results of both methods are correct and without any
branch missed. Their time consumptions per an operation are 4 min and 10 min respectively,showing the
voltage method is superior to the resistance method in practical application.

Key words: grounding grid; conductor loss diagnosis; mathematical models; genetic algorithms; resistance

method; voltage method; fitness





