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Research of current distribution between OPGWs in overhead transmission
system with grounding fault at any point
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Abstract: Fault currents distributed on optical composite overhead grounding wire (OPGW) have a significant influence
on the safe operation of the overhead transmission system. Traditional calculation methods include simplified calculation
method and sequence component method. These two only focus on the grounding fault at one of the power towers. Owing
to much ignorance, the calculation results are too simplified and not reliable. To solve these problems, this paper discusses
the calculation of the grounding fault current distributed on OPGW at any point of the transmission line based on phase
component method. The whole line can be divided into different sections by each power tower. Separately, two
mathematic modulations are built when the grounding fault at tower and between towers. Numerical examples are applied
to verify the correctness of theories of fault at the tower, and then the results are used to verify the correctness of fault
between towers, finally applied into an actual project. In the complex overhead transmission system with OPGWs, phase
component method proposed can accurately calculate the current distribution with grounding fault at any point of the line.
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Fig. 1 Diagram of distance calculation between wires
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Fig. 2 Diagram of transmission system operation
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Fig. 3 Equivalent circuit diagram of grounding fault at tower
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Fig. 4 Black-box of grounding faults
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Fig. 5 Simplified circuit diagram of grounding fault at tower
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Fig. 6 Diagram of fault current distribution
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Fig. 8 Verification diagram of grounding fault between towers
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Fig. 10 Diagram of wires distribution
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Fig. 11 Diagram of wire transposition
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Fig. 12 Diagram of fault current distribution
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Table 3 Current with grounding fault at each tower

kA

AT R iy SV LR
1#1E 32913 4.692 37.605
2HIE 32.231 4.728 36.959
ki3 31.577 4.764 36.341
444 30.948 4.800 35.748
SH#is 30.344 4.835 35.179
121415 9.169 9.356 18.525
122#1% 9.112 9.417 18.529
123#1% 9.056 9.478 18.534
124415 9.000 9.540 18.541
125#1% 8.946 9.603 18.549
236#1% 4.901 32.655 37.557
23T#IE 4.868 33.361 38.229
238#E4 4.834 34.097 38.931
239415 4.799 34.866 39.666
240415 4.764 35.671 40.436

%R 4 OPGW LG IR R
Table 4 Fault current on OPGW
kA
o OPGW-x OPGW-y
iﬁ 52

W R R R R W R

1# 0.000 15.512 6.115 0.000 11.822 4.806
2# 12.961 13.988 7.032 9.792 10.600 5.530
3# 11.780 12.979 7.564 8.829 9.778 5.952
4# 11.012 12.307 7.849 8.191 9.224 6.178

S5# 10.510 11.850 7.974 7.766 8.844 6.278

121# 4.408 5.162 5.124 3.366 3.970 3.932
122# 4.400 5.155 5.134 3.361 3.965 3.939
123# 4.393 5.148 5.144 3.357 3.961 3.945
124# 4.385 5.141 5.154 3.353 3.957 3.952
125# 4.379 5.135 5.165 3.349 3.954 3.959

236# 7.122 8.617 12.551 5.610 6.787 9.343
237# 7.021 8.488 13.046 5.529 6.684 9.753
238# 6.777 8.182 13.766 5.335 6.441 10.348
239# 6.308 7.600 14.843 4.964 5.981 11.226

240# 5.490 6.591 16.468 4.317 5.185 12.530
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