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Fig.1 Simulation model for huge current going ground
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Table 1 Parameters of pipeline
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Fig.2 General pattern for the interference
on the pipeline
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Table 2 Parameters for bearing voltage of
pipeline coating calculation

SRR SR
1,/kA 5-20
p/(Q-m) 10~1 000

D/m 10~2 000
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Fig.3 The relationship between the the distance
from the nearest point of the pipe to
where the electricity enters and interference
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Fig.4 The relationship between the frequency
and the bearing voltage
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Fig.5 Resistive coupling voltage to earth on metallic
core and coating of pipeline in the time domain
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Fig.6 Bearing resistive Coupling voltage of
pipeline coating in the time domain
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Fig.7 The voltage of pipeline core and coating
when location of lightning changed
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Table 3 Bearing voltage of pipeline coating
when location of lightning changed

D/m Vi ma”kV D/m Vi ma”kV
100 5.58 400 0.58
200 1.91 500 0.39
300 0.98
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Fig.8 The bearing voltage of pipeline coating and
core voltage when various soil resistivity applied
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Table 4 Bearing voltage of pipeline coating
when various soil resistivity applie

p/(Qem) VoKV p/(Qem)  Vu/kV
100 5.58 300 12.30

200 9.21 500 18.66
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Table 5 Datasheet for induced voltage of pipeline
coating when mutil tower model used

R BEE AR B AR R AR
kHz ~ 200m /%  400m /%  600m /%

0.01 524.676 3 12.16 719.3149 16.67 793.601 1 18.39
0.1 524.8533 12.09 720.754 1 16.60 795.864 3 18.33
1 537.911 6 10.89 754.562 15.28 847.8513 17.17
10 777.596 9 18.17 1276.695 29.84 1 260.246 29.45
100 176.778 5 19.33 185.2924 20.26 185.007 1 20.23
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Calculation method of resistive coupling voltage of buried steel

pipelines in short-term high current
LIANG Xuanhong', YU Junyang®, LI Houying'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New
Technology ( Chongging University ) , Chongqing 400044 , China; 2. State Grid Sichuan

Electric Power Company Maintenance Company , Chengdu 610041, China)

Abstract: The phenomenon of sharing corridor resources between AC overhead transmission lines and buried steel pipelines is

becoming more and more frequent, and the resistance coupling voltage generated by short-term high current of lines will

seriously accelerate the corrosion of pipelines. In order to quantitatively calculate the resistive coupling voltage of buried

pipeline, a calculation method based on CDEGS simulation model is proposed in this paper. Firstly, the simulation model of

large current entering the ground is established. Secondly, the calculation method of resistive coupling voltage of pipeline when

power frequency current grounding is given, and the influence of current amplitude, soil resistivity and the distance between the

nearest point of current entering and the pipeline on the resistance coupling voltage is analyzed. Finally, the calculation method

of resistive coupling voltage taking into account frequency and time-frequency conversion are given when lightning flows into the

ground. The calculation method of maximum exchange voltage is given, and the influence of lightning current amplitude,

distance from the nearest point of the pipeline, soil resistivity and of lighting flow into ground through multiple towers on the

resistance coupling voltage is analyzed.

Keywords : AC overhead transmission line ; short-term high current; buried steel pipeline ;resistive coupling voltage
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