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Measurement and Analysis of Sheath Circulating Current
in Domestic Underground Transmission Cables

OB RS T - F N e W T o T
(CW. Ha - JN. Kim - S.K. Lee - D.W. Kim - J.B. Lee - JW. Kang)

Abstract - The use of underground transmission cables has continuously increased in densely inhabited urban and
suburban area. Due to a increasing demand of underground cables, two or more circuits are installed in parallel for
several kilometers. It, however, has not been realized that the sheath circulating current is generated in the system

where a large number of cables are laid in the same route.

In this paper, Author studied diversely the sheath circulating current on underground cables depending on the various
length rate, the phase arrangement, and the grounding resistance of the sheath in the cross-bonded section. It was clear
that very large circulating current is generated in cable systems due to unbalanced length rate and phase arrangement
in the cross—bonded section.

Key Words : Sheath circulating current, Underground transmission cables, Cross-bonded section.
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Table 2 Measured result of sheath circulation current(E T/L)

TL 9 AlA FETRA

TL 1 L2
A B C A B Cc
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J/B #5 | 1448 | 2587 | 21.18 328 14.95 18.4
JB #4 | 2120 | 1260 | 2312 | 1538 | 31.18 | 1525

NO

JB #3 92 888 104.1 1035 | 1042 | 1175
JB #2 | 922 91.7 1111 74 86.2 834
JB #1 | 1115 93.8 91.3 828 72.7 863
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Table 3 Measured result of sheath circulation current(H T/L)

TIL o AlA &8 E(A]
NO TIL 1 TIL 2
s/s A 8 C A 8 c
Js a5 57 486 27 586 | 177
447 | 535 | 464 | 212 | 544 | 206
JB #2
437 | 487 58 158 | 231 | 543
J/B #3
1055 | 92.1 g2 | 981 | 798 | %8
J/B #4
714 | 571 ® 833 58 93
IBHS | 24 | ses | 463 | 76 | 662 | 48
JB #6 | 533 | 892 722 | 807 89 80.3
S/S | 774 | 83 83 75 80 78
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Table 4 Measured result of sheath circulation current(B
T/L)
T ¥ AlA s RA]
TIL 1 T 2
NO
A B C A B C

J/B #1 1512 | 783 | 70.7 | 1467 | 790 | 1154
J/B #2 1234 | 1642 | 837 130 | 161.2 | 847
J/B #3 99 1849 | 169.6 | 99.7 | 1971 | 1714
J/B #4 317 65.9 184 | 335 743 | 254
JIB #6 244 218 | 1072 { 2064 | 175 {12789
JB #7 | 139.1 | 1480 | 942 | 821 | 180 [ 1954
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Table 5 Measured result of sheath circulation current(F T/L)

TL AlA FERA
T/ 1 TIL 2

NO A B c A B C
.J/B #19 59.8 135 31.9 220 35.1 51.1
J/B #20 28.8 20.2 34.0 21.2 30.8 13.0
J/B #21 316 31.0 15.2 18.0 2.7 30.3
J/B #22 42.8 77.8 107 84.6 83.1 80.8
JB #24-1 | 1008 26.6 66.3 84.9 752 97.2
JB #24-2 | 621 94.1 19.5 93.1 75.3 69
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Fig. 9 Distribution of sheath circulating current depending on
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Fig. 10 Distribution of sheath circulating current depending
on the length of small section in mixed arrangement

a8 10914 HZe]l AZE A BE o F7F oA Aok
XA Yert AT A% 81 2 o] ),
sHAFT a7t He AHe A A" A 8ol 300m,
AFolEs 270m, A ¥ A$ol= 250mA
Coje Eahuigel oaiM A BHIE o=
AT &Y ol ATozM Fd + Ut

Ae welzd % 3 WA A9el SHUFE HAZ 5]

o L |

Hqozg

Trans. KIEE. Vol. 52A, No. 4, APR. 2003

deide AHele HE 300m: 300m : 300mEZ d¥E F¢
FHRARE F29 02 A F 9oy, F WA FLele
AYHE 270m:300m:300m= 3t0& AE HxH 30Acx:,
A HA FSoE AZHE 250m:300m:300m= 3}HE A¢
S2AE HA7F HAh
w3 Az B8 o] 400m:300m:300mel Aol UojA A
SHAFE BAT2AN0AE W7 oA widy £42

A
coURe 493 2 9B UATE A & £/ Ak

45 #Hols olAdHele B e =HNF

Aol EAMAl A7 AR WG, A7 WG, FHu)
Ao Ae 7 MAGehel A AclEr oA Azl Wt
e Aa £29FY 2718 39 1 deisc R 2
A 1Pe BAZ wMdRA 44e thE 4o wad Ay

u
e AstaAel Axe dorz ¢BURY RE ¥ %
% e e uehie Aol Aol Al met o= @
of Zatslt A4S RlFT Yok

2e 54

A7 wid 2 FYejdeld A ¥ C¥ ARE
4e molA Hid, o

o °BZ A C 4%: e 54 1Y
Agich of ¥ (AW EF BAL A gaste
2 o] THE A, CHe AElE B

(a) A4z Mg (o) Azafd
a8 11 #Holg U Boto WE AA ¥R X
Fig. 11 Distribution of sheath circulating current depending
on increasing cable spacing
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