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Research on line selection checking mechanism of substation DC ground fault patrol
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Abstract: When the grounding inspection device of substation DC system selects fault branch, the existences of zero
point drift, transformer remanence, and transformer stability may impact the efficiency of grounding troubleshooting,
which will lead to wrong selection or missed selection. The calculation of grounding resistance based on balanced bridge
and unbalanced bridge method is derived, and the reasons of wrong selection or missed selection are analyzed. According
to the logical relationship between state variables such as voltage, current and calculated value such as grounding
resistance before and after the fault, the characteristics of the faults are identified based on circuit schematic. Automatic
inspection mode based on logic event driven is proposed to identify branch with zero drift and grounding branch, and the
calculation process of grounding resistance is checked based on absurdum. The real data validate this inspection mode and
check method, which can not only improve the accuracy of DC lookup, but also provide useful information for status
maintenance.
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Fig. 1 Detection principle of bus grounding resistance

based on unbalanced bridge
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Fig. 2 Measurement circuit of bus insulation

resistance with closed K1
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Fig. 3 Measurement circuit of bus insulation resistance
with closed K2
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Fig. 4 Measurement circuit of branch insulation resistance
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Fig. 5 Equivalent circuit diagram of single grounding

branch based on balanced bridge method
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Fig. 6 Equivalent circuit diagram of single grounding branch
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Fig. 7 Automatic mode based on event driven
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Fig. 8 Equivalent circuit diagram of multiple branch grounding
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Table 1 Record data in June 10, 2014

S 1# 44 17# 334
U, 122.1
U -121.4

I 0.05 1.83 1.15 -1.95

Rs, >200 66.7 106.2 -
Rgn - - - 623
Rnp - 68.5 722 52.8
Ryn - >200 >200 127.2
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Table 2 Record data in July 11, 2014

S 1# 44 17# 334
U, 121.9
U -121.6
I 0.06 1.85 121 -223
Rs, >200 65.9 100.7 -
Rgn - - - 54.5
Rnp - 67.6 68.3 57.9
Ryn - >200 >200 157.1
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Table 3 Record data in August 10, 2014

S 1# 44 17# 334
U, 122.0
U -121.5
I 0.04 1.79 1.17 -2.03
Rs, >200 68.2 104.3 -
Rgn - - - 59.9
Rnp - 69.1 714 573
Ryn - >200 >200 177.4
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Table 4 Record data in September 10, 2014

S 1# 44 17# 334
U, 178.6
U -64.9
I -6.36 2.85 1.79 -1.42
Rs, - 62.7 99.8 -
Rgn 102 - - 458
Rnp 103 63.9 69.8 473
Ryn >200 >200 >200 187.5
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Table 5 Record data in September 10, 2014

S 1# 44 17# 334
U, 243.1
U -04
I -10.14 3.71 2.40 -0.37
Rs, - 65.6 101.2 -
Rgn 0.04 - - 13
Rnp 0.03 64.7 705 1.8
Ryn >200 >200 >200 110.7
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