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Research on simulation model of temporary ground wires hanging on distribution
maintenance lines based on PSCAD/EMTDC

CHENG Lefeng, YU Tao
(College of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: Aimed at the lines rebuilding and maintenance work in 10 kV distribution network, the vicious accident of
“closing with grounding wire” may happen due to miss removing the temporary grounding wires after the work, a
grounding wire detection method based on signal injection is studied. According to the features of distribution network, an
electromagnetic transient simulation model, which is suitable for power station and transmission lines, is established to
simulate the physical environment of temporary grounding wires during lines maintenance work. Combined with the
PSCAD/EMTDC model, the rationality of proposed detection scheme is verified, and then the factors impacting the
detection precision is simulated for analysis, which contain different signal frequency, transformer access, line branches,
common-tower transmission lines and the earth resistance. Based on simulation analysis, a detection scheme based on
current diversion principle is proposed, and its simulation condition is proved same with theoretic situation, which could
effectively detect the three-phase, two-phase and single phase grounding situations, thus has a better practicability, and for
10 kV distribution network lines maintenance work, as well as a certain guiding significance.
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Fig. 1 Actual grounding situation
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Fig. 2 Grounding wire principle in practical lines maintenance
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Fig. 3 Situation of lines crossing induction and bad grounding
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Fig. 4 Concrete detection principle diagram
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Fig. 6 A single vertical grounding pile
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Table 1 Minimum distance between distribution network lines
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Fig. 9 Detecting current in different frequency injection
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Fig. 13 Simulation wave diagram under different resistance
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Table 4 Statistical table of current effective value

SIS Behrh AR 2R I
P/ o
S /km WA RE/A I HLIA BUE/A

4 0.2817
10 0.2310
50 0.086 5

5 0.001 6
100 0.046 7
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500 0.009 9
4 02415
10 0.204 2
50 0.083 5
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10 0.1245
50 0.071 4

30 0.0023
100 0.043 0
200 0.023 4
500 0.0100
4 0.066 4
10 0.064 5
50 0.0500
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500 0.010 1
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Fig. 14 Principle diagram of current diversion
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Table 5 Statistical table of current effective value

PILLFE LR ] HLA A LU (11 /Do)
B E5/km HIb P A . LAk IR
3 0.770 4 1.000 0
15 0.808 1 1.000 0
30 0.907 5 1.000 0
45 0.942 5 1.000 0
60 0.959 1 1.000 0
75 0.968 3 1.000 0
90 0.9744 1.000 0
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Table 6 Ratio statistical table of current effective value

PIAH e ] 1 HLA A AF T LA (11 /Do)
B E5/km Sy A A P
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