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Analysis of Common Grounding Effect during the Transient State in Underground
Transmission and Distribution Systems

PO M- %
(Kwang-Sik Lim * Jong-Beom Lee)

Abstract - This paper describes the effect of transient state in underground transmission and distribution lines installed
together in the same tunnel. Two systems installed in the same tunnel are operated by the common grounding. This
paper analyzed that how much one of the two kinds of systems influences the other systems during the transient state
by EMTP/ATPDraw. Single line-to-ground fault and lightning surge were selected in transient state condition. These
cases were simulated variously according to the variation of common grounding magnitude, fault location and lightning
surge magnitude. It is evaluated that the analyzed results will be used for establishment and operating materials of

common grounding in the same tunnel.

Key Words : Transient state, Same tunnel, Common grounding, Grounding fault, Lightning surge
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Table 2 Conductor current according to common grounding
registance and grounding fault location

A

T TERAR
7]
el | 38254 | 75627 | 38588
5[@) | 37579 | 73867 | 36.293
I/B #4 10091 | 37418 | 73550 | 36.138
15001 | 37.356 | 73.429 | 36078
20[Q] 137324 | 73364 | 36.046
. Q] | 37405 | 75173 | 37758
Y 5[2] 36.753 | 73.847 | 37.098
1/B #7 1001 | 3659 | 73531 | 36.939
15(9] | 3653 | 73410 | 36.879
20091 | 36503 | 73.346 | 36.847
1191 | 3659 | 75214 | 38616
5[0) | 35958 | 73.883 | 37.934
/B #10 | 10[@] | 35803 | 73566 | 37711
15(Q] | 35.744 | 73.444 | 37.708
20091 | 35713 | 73.3%0 | 37.676
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Fig. 4 Current in underground distribution system according
to common grounding in case of grounding fault
occurred in J/B #4
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Fig. 5 Neutral current in case of grounding fault ccurred in
J/B #4
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Table 3 Conductor current according to grounding fault

location in underground distribution system and

common grounding resistance

A Lo o % | ma £ Fx
g |? j‘jﬁa E{;ﬁ BE TA"]} ASS| BSS
A3 [ka] [A] [A]

1] 20.787 | 20.769 | 332.198 | 493.895 | 470.177
5[] 20.012 | 19.987 | 332.176 | 493.085 | 468.17
#4 10[2] 19.836 | 19.808 | 332.179 | 490.731 | 465.637
15[R] 19.770 | 19.740 | 33218 | 489.72 | 464.637
20[Q] 10.735 | 19.705 | 332.181 | 483.167 | 464.089
1] 19910 | 19.892 | 332.198 | 473.101 | 449.297
5[Q] 19.199 | 19.162 | 332.176 | 473.187 | 448.238
#7 10{&2] 19.037 | 18.997 | 332179 | 471.114 | 445997
15[Q] 18976 | 18935 | 33218 | 470.215 | 445108
20(] 18944 | 18902 | 332181 | 469.215 | 444,619
1] 19.104 | 19.088 | 332.198 | 453.946 | 430.072
5(Q] 18447 | 18435 | 332176 | 454.796 | 429.819
#10 10[2] 18.298 | 18.283 | 332.179 | 452.969 | 427.834
15(Q2] 18.242 | 18.225 | 33218 | 452,167 | 427.041
200R] 18.213 | 1819 JjSZ.lSl 451.724 | 426.603
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Fig. 7 Current in  underground transmission  system

according to common groundingin case of grounding
fault occurred in #4
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