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Conductor Breakage Diagnosis of Old Grounding Grid Based on Binary Genetic Algorithm
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Abstract: The difference between old grounding grid and new one is that the old grounding grid has some corroded
branches in addition to the breakage of some conductors. In order to analyze the impacts of the corroded branches
on diagnosis of the conductor breakage in grounding grid, this paper establishes a mathematical model of grounding
grid conductor breakage diagnosis using MATLAB based on binary genetic algorithm. Taking the real grounding
gird of Chongqing 110 kV Shangqiao substation as an example, eight groups of simulation experiments are
conducted. The diagnostic results of the eight groups of simulation experiments and the potential variation of each
node are analyzed, and the values of fitness function under different cases of conductor breakage are calculated.
The impacts of corroded branches on the diagnostic results are also analyzed by making use of branch sensitivity
method. Experimental results show that: for the grounding grid without corrosion or with slight corrosion, the
diagnoses can accurately find the branch containing broken conductor; for grounding grid with medium or severe
corrosion, the diagnoses do not miss the branch containing broken conductor, but misdiagnosis may happen. The
reason why misdiagnosis happens is that the corroded branch is located near the fixed point in the fixed point
measurement method. By removing the measured data of node No.22, the diagnoses give accurate results.
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Fig. 1 Equivalent resistance network of grounding gird
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Table 1 Branch resistance value of Chongqing 110 kV
Shanggiao substation grounding gird m{
g1 2 3 4 5 6 7 8 9 10
FRFRME 6.50 3.90 7.48 3.90 4.55 4.23 3.90 4.23 4.23 6.50

S 11 12 13 14 15 16 17 18 19 20
FRFR1E 6.50 6.50 6.50 6.50 6.50 6.50 6.50 7.48 3.90 4.55
YRS 21 22 23 24 25 26 27 28 29 30
BB 4.23 3.90 4.23 4.2313.33 6.50 6.50 6.50 6.50 6.50
WS 31 32 33 34 35 36 37 38 39 40

FRFRME 6.50 6.50 3.90 4.55 4.23 3.90 4.23 4.23 6.83 6.83

BT 41 42 43 44 45 46 47 48 49 50
FrFrfl 6.83 6.83 6.83 6.83 6.83 7.48 3.90 4.55 4.23 3.90
XS 51 52 53 54 55 56 57 58 59 60

FRFRfH 4.23 4.23 18.807.80 8.45 14.304.88 6.50 19.23 3.90

YHE 61 62 63 — — — — — — —
PERRME 25.733.90 8.15 — — @ — — — — —

B3 EIX 110 kV EHF T Bk MR E
Fig. 3 Topological graph of Chongqing 110 kV Shanggiao

substation grounding gird
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Table 2 Corrosion branch near the fixed point mV

5 =iz
@ @ ® @
35-3 171.53 171.37 170.84 170.20
35-11 188.10 187.95 187.38 186.71
35-20 210.79 210.76 209.97 209.20
35-27 206.67 206.65 206.11 205.59
35-39 130.14 130.30 130.81 131.44
22-7 18.87 19.88 23.44 27.92
22-14 19.61 20.46 24.25 28.77
22-23 7.17 7.36 10.24 13.46
22-29 19.85 20.21 23.45 26.97
22-33 12.22 12.60 15.44 18.72
22-41 61.11 61.41 63.83 66.52
22-42 55.57 55.86 58.26 60.93
4-39 64.38 64.01 62.90 61.50
9-41 44.47 43.85 42.85 41.27
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Table 3 Corrosion branch away from the
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Table 5 Results of fitness under different conductor

fixed point mV loss situation
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Table 4 Diagnosis results of old grounding grid simulation
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Table 6 Change of node potential under different

corrosion condition

T AR HL A7
G 5 @ @ ® @ ®

3 22.38 22.39 22.60 22.83 23.05
4 0.00 0.00 0.00 0.00 0.00

7 -20.52 -20.56  -20.68 -20.84 -21.03
9 -23.66 -23.72  -2396 -24.18 2442
11 6.44 6.45 6.52 6.63 6.75

13 -11.68 -11.71  -11.83 -11.96 -12.12
14 -18.66 -18770 -18.82 -1896 -19.12
17 -24.64 -2470 2482 -2495 -25.10
20 -15.25 -1536 -15.52 -15.68 -15.92
22 -36.21 -36.86 -40.20 -45.44 -56.70
23 -28.11 -2894 3256 -37.08 —46.44
27 -11.10 -11.18 -11.36  -11.55 -11.80
28 -14.17 -1422  -1432 -14.44 -14.60
29 -17.04 -17.08 -17.16 -17.26 -17.44
31 -21.55 -21.60 -21.72 -21.86 -22.08
33 -23.93 -2398 -24.10 2422 -24.36
34 163.60 163.70  163.80 163.90 164.10
35 206.10 206.70  207.30  207.90  208.80
37 102.40 102.50  102.60 102.70  102.90
39 70.60 70.64 70.71 70.79 70.92
41 26.79 26.84 26.95 27.07 27.19
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Table 7 Diagnosis results of old grounding grid simulation

after eliminating measurement data related to 22 node
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