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A linear approach of grounding grid fault diagnosis

NI Yun-feng' , WANG Shu-gi', LI Zhi-zhong', WANG Sen’
(1.School of Electrical Engineering, Xi’an University of Science & Technology, Xi’an 710054,China;

2.Shaanxi Electric Power Research Institute, Xi’an 710054,China)

Abstract: To benefit for grounding grid fault diagnosis, a novel method for grounding grid fault diagnosis is proposed. In which the
grounding grids can be equaled into a purity resistance net and equaled into an intrinsic branches grids that only contained touchable
nodes by the position of touchable nodes. Based on above, the resistance of intrinsic branches grids can be calculated by the Tellegon
theory. The branch resistances of the branches in the grounding grids are worked out by using the least square method proposed
in[14]. Another approach was proposed that evaluated the reliability for the result of branches resistances, and the program steps are
illustrated in the paper. Finally, an experimental grounding grid with sixty branches is used as an example. The results of fault
diagnosis show that the proposed approaches are correct and feasible.
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Tab.1 Resistance of abnormal branches of the grounding grid
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Fig.1 An experiment grounding grid
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Fig.2 The intrinsic grounding grid of experiment grounding grid
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Tab.2 The reliable branches of the grounding grid

BeHuP | B | BORM | BN | BRR | BiaM
B X X X B X Bk 53]

5—11 10-11 11—12 10-16 11-17 29—35
12-18 15-16 16-17 17-18 15-21 30-0
16-22 17-23 18-24 20-21 21-22 32-33

22-23 23-24 20-26 21-27 22-28 33-34

23-29 24-30 25-26 26-27 27-28 34-35

28-29 29-30 26-32 27-33 28-34 35-0

23-29 24-30 25-26 26-27 27-28

23-29 24-30 25-26 26-27 27-28
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Tab.3 The results of clear-branches Q

XS | LhME | BN | XBS | ERE | 2EE

5-11 0.19 0.1951 22-28 0.1 0.1000

10-11 0.1 0.1000 23-29 0.1 0.1002

11-12 0.1 0.1012 24-30 0.1 0.1000

10-16 0.1 0.1008 25-26 0.1 0.1015

11-17 0.1 0.1000 26-27 0.57 0.5695

12-18 0.47 0.4684 27-28 0.36 0.3606
15-16 0.36 0.3558 28-29 0.57 0.5965

16-17 0.1 0.1029 29-30 0.1 0.1000
17-18 1.35 1.3474 25-31 0.1 0.1007
15-21 1.35 1.3609 26-32 0.1 0.1000

16-22 0.57 . 0.5775 27-33 0.78 0.7789
17-23 0.78 0.7724 28-34 0.19 0.1920
18-24 0.57 0.5706 29-35 0.47 0.4608

2021 | 135 | 13740 | 300 | 135 | 13208
2122 | 057 | os708 | 3132 | o1 | 01007
2223 | o1 | 01000 | 3233 | 01 | 01897
2324 | 047 | 04671 | 3334 | 036 | 03606
2026 | 036 | 03682 | 3435 | 01 | 01000
2027 | o1 | 01000 | 3536 | 047 | 04723
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