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Research of fault diagnosis of grounding grid of electric power plants and substations
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Abstract: Making use of the electric network theory and the matrix theory, the fault diagnosis equations are set up in the form of
sensitivity matrix. Then the method of multiple-excitation is applied to increase the number of independent equations and resolve the
problem of morbid equations effectively. By introducing the micro-disposal method and the iterative algorithm, we can use the least
squares approach to solve the nonlinear equations progressively by a series of linear equations. The results of the emulation
calculation and simulation experiment show that the proposed method is simple and feasible, so the method can be applied to fault

diagnosis of grounding grid.
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Fig.1 A grounding grid for calculation
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Tab.1 Programme of measurement
X% B E BRI BEAE
1 2~0 2,3, 4, 5 6, 7
2 3~ 3, 4, 5, 6, 7
3 4~0 4,5 6, 7
4 5~0 5, 6, 7
5 6~0 6 7
6 7~0 7
*2 FEHITEZHER
Tab.2 Diagnosis results of a simulation
e EBFE Q 2 ) HIXHRESREA %)
1 2 2.046 6 23282
2 2 2.0000 0
3 3 2.9749 48.75
4 2 2.000 0 0
5 2 2.0000 0
6 20 13.656 7 582.83
7 2 2.0000 0
8 2 2.206 2 10.308 2
9 5 5.6474 182.37
10 2 2.0000 0
11 2 2.0000 0
12 20 15,9571 697.85
13 2 2.026 4 1.3213
14 2 21757 8.7856
15 2 2.0000 0
16 2 2.0000 0
17 2 20039 0.194 4
18 2 2.0000 ]
19 2 2.1107 55345
20 5 6.262 8 213.14
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Tab.3 Tested voltage of nodes

e Upz Uns Uns Ubs %% Uy
1 2.16 1.68 1.50 1.43 1.08 1.02
2 2.71 2.21 2.01 1.38 1.30
3 3.08 2.63 1.63 1.52
4 3.44 1.79 1.65
5 4.33 3.42
6 4.10
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Tab.4 Diagnosis results of an experiment

B3 ) FER{E/Q AHAEQ AR (%)
| 21 20079 03928
2 20 - 2.003 1 0.1549
3 3.05 34017 70.087 2
4 20 20428 21407
5 2.0 2.000 4 0.0200
6 19.6 163050 7152522
7 2.0 2.000 1 0.005 0
8 2.1 22499 12.495 8
9 4.85 47282 136.410 9
10 2.0 2.000 0 0
11 2.0 2.003 4 0.1719

12 205 178575 7928759
13 2.05 22127 10.636 4
14 21 2.495 5 24.773 4
15 2.0 2.000 0 0

16 2.0 2.1089 54441
17 20 2.008 8 0.440 5
18 22 24234 211715
19 2.05 2.1884 9.4198
20 5.09 59286 196.428 2
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