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Reliability evaluation of different grounding cable networks on single-phase grounding fault

XU Yuqin, YANG Hao, LI Peng
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In order to evaluate the reliability of different grounding cable network, the tripping-rate models when
single-phase fault occurs in the line under Petersen coil and low resistance grounding mode are discussed, and the
influence on load point’s reliability from fault isolation and load transfer is analyzed by combining the characteristics of
two grounding modes. By taking advantage of the minimal path method based on the failure mode and effect analysis,
different reliability indexes in long-term and short-term are built based on grounding modes. Finally, the cable network
reliability of a city in Guangdong is evaluated. The results show that the reliability of Petersen coil grounding mode is
higher than that of low resistance grounding mode. But the advantages of Petersen coil grounding mode are less obvious

along with the closer connection of the feeders. The conclusions could provide reference for choosing neutral point

grounding modes in cable distribution network.
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Fig. 1 Tripping mode of line i under Petersen coil grounding
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Fig. 2 Tripping mode under low resistance grounding
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Fig. 3 Reliability calculation flow chart of cable distribution

network under different grounding modes
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Fig. 4 A part of medium voltage power distribution system of a certain city in Guangdong province
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Table 1 System reliability index under two grounding modes

CIETSE PEELEEHiEE /I HL B PR
LAY K i dR S I A K i ds Fi s gabR
SAIFI 0.022 0 K/(J'4F) 0.125 3 /() 4F) 0.021 8 K/(JH4F) 0.183 3 X/(J4F)
SAIDI 0.123 3 b/} 0.709 6 min/)™ 0.152 9 h/J" 0.880 9 min/)™
CAIDI 5.612 0 h/iX 5.665 0 min/{X 7 Wik 4.805 2 min/{k
AISI 99.985% 99.979%
AENS 0.433 5 MW-h/4F 0.536 8 MW-h /4f
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Table 2 Reliability index of typical load point
under Petersen coil grounding
BT Do Fici A P U,

LP9 0.014 2 5.6134 0.166 8 5.844 1 0.096 0
LP17 0.0210 5.6173 0.129 4 5.963 6 0.130 8
LP22 0.0153 5.628 2 0.103 6 5.8245 0.096 2
LP30 0.017 3 5.629 2 0.1242 52319 0.108 2
LP39 0.068 4 5.602 8 0.0140 3 0.3839
LP44 0.189 6 5.5993 0.002 2 3 1.060 6
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Table 3 Reliability index of typical load point

under low resistance grounding

BRI R Ao Fea A Peai Uy
LP9 0.016 4 7 0.236 4 5.0031 0.1345
LP17 0.0195 7 0.1111 5.766 0 0.1472
LP22 0.017 4 7 0.1158 527817 0.1320
LP30 0.018 2 7 02260 43311 0.143 7
LP39 0.066 1 7 0.192'5 3 04723
LP44 0.177 3 7 0.070 9 3 1.244 6
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