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A Study on the Transient Characteristic and Protection Schemes of Sheath
Circulating Current Reduction Equipment
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(Ji-Won Kang - Yong-Hee Han - Chae-Kyun Jung - Jong-Beom Lee)

Abstract — After the cable is installed, many geometric factors, such as burying types of the cable and the length difference
of the cable between each minor section will cause the impedance unbalance between cables. The impedance unbalance will
increase or decrease the sheath circulating currents, which are critical to human safety and sustaining the capabilities of
electric power. Accordingly, in this paper, a new method is also proposed to reduce the sheath circulating currents and an
reduction equipment according to the theory of the new method is developed. The reduction equipment is tested when the
cable is on service. The test results show that it can reduce the sheath circulating currents by up to 97.8[%]. This confirms
the validation of the new method and the reduction equipment, and assures the safe operation of the transmission cables.

In order to illustrate the safe operation of the cable with new current reduction equipment at transient state due to lightning
and single line-to-ground fault, extensive simulations have been made. Then the protection scheme of sheath circulating
currents reduction equipment is proposed by adopting the new device of RDP(Reduction Device Protector).

Key Words : Sheath circulating current, Transmission cable, RDP
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Fig. 1 Joint type of cable and section distance
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Table 1 Sheath circulating currents depending on insertion
resistor variation
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Fig. 2 Comparison of sheath circulating current reduction
effect by resistor insertion
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Table 2 Comparison of sheath circulating current
between real circuit and reactor insertion
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Fig. 4 Protection schemes of sheath circulating current
reduction equipment
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Table 3 Protection schemes of sheath circulating current
reduction equipment
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reduction equipment insertion{Resistor)
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Table 4 Sheath induced voltages in case of the reduction
equipment insertion(Resistor)
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Table 5 Sheath induced voltages with respect to
protection schemes
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Fig. 8 Currents of reduction equipments with respect to
protection schemes
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Table 6 Sheath induced voltages in case of the reduction
equipment insertion(Reactor)
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Table 7 Sheath induced voltages with respect to the
protection schemes application
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Fig. 9 Currents of reduction equipments with respect
to protection schemes
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simulation
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Table 8 Sheath induced voltage at the reduction equipment
by means of lighting surge
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Fig. 11 Currents at the reduction equipments(Resistor and
Reactor} with respect to protection schemes

Iy 11eAAE Aae A9 AS dXFHx A
AF AFEI= DKC7L 7Hg g3she, TR 2o A
£ KDCS KCe AZEAZ Uetey KD 9 KCGAAE
AR AREH7F JegR gtk =3, S AEHE A3 3
S+ AAHozZ Ao vs HMFe LMo] HYoen naw}
A Hgol g AF 223AE AP H& F3EA Je
v gl

3, TELSAAZAN H WA YA ARz Age
HET A Nz A9ds 2 ARFX 228 2FAF
g 8- HEF A7 dAFHARAANE DCGE AZER
7 4% Hed DKC, DC, DK €22 veht gy
Aol e A EYPsa ARG RDPE HEAZ
A&3tE W9 DKCY ARa#st Mg 434 =9
U HA LM E SVL A4 L £tz RDPE
B AL KDCe e BR3Eaxns 1% $s3iged
KC, KD, KCGY €02 ey}

E3 AAHE HEF A A2 AY3sS AYD v
st £ xolE RolR gtoyt ARY AREIAE vS F
kot ol G de e FapgEo] Frige] wal dsjdx
7t 7 Adl¥ez ARFAR EFeste AFY FAve
ZaEd o w L= HFAHEGE SVL 2 RI{FUY
RDP 53o) o AREH7 gz dadn

AFNAL HE 27 AZRZNZ AYS AL A A
3 ko] FAgo] HAY AL 2vHE AUXFY FIt
2 52 B9 HAY % JornF ¥ HA HANgT
Ago) vl REFA7 S43A FrtE B3] X3¢d
PAEE A2 ¢8AF ARZXZ 283t Ao g3ttt
2 #aEd. ol & e iy B YAozy 7
SVL dAw4g E#stn A73x¢ RDPE HWI=E F&
¥ DKC¢ KDCe w4o] A3t gt

427



BABRISEL 52A% 7R 2003%F 78

4.8 B

& oA E AL c8AF AR gz A A ¢
gAE AAFA} HAE AFSHAT F2RPA Az
AR RgAe Aggezy M2 HE sMeHE AN
Atk B =89 Fod d7 ARe G2 2o

() N2 £8AF ABED

Az B8RRI F78E 222EE BYFRAA Ax
79 £8729 322PE Y=o AY Ex sy
e JF¥E 4L A ARAAE AdAE s 2@
AR AZEA BL ohe A2WE WIS AadE
43 At Y Ao AZAYL T A5

2) A% AAEA 4E ARFA 9 B3y

(i) A2 €FAF AAEAE J 43 A4S 14 A
Fug 2 H AA AYgez AT ARAA L AoE A
A AEEL T& FED 27 B34l ¥4g 29
H A9 8% A8 7154L ALt

(i) B AE ARF o g n3dog 7z a2 n
FAA(SVL) AAuAg HIysim  H@EX9  RDP
(Reduction Device Protector)® HZ =2 H&sls WS A

ot

2 =EdA HER AFEAATY M2 847 A7
W Tl AAZe dig A& w34 F AgdHez A
7bsdtctn dudch

oo

ZdaEd

[11 A A3 “AFFTAAZTANN A= «HAF 34 2
A Zhel”, W@A7183] =832, Vol 50A, No.l1, 2001.

[2] 318 <15, “TE A AF$A AolE M9 EMTPE
o8¢ A& ¢8AF A, disdres =§X), Vol. 504,
No.10, 2002.

[3]1 A8ATY, “AFEAAT AA7¢ AP g 47,
1998.

[4] IEEE,"IEEE Guide for the application of sheath-bonding
Methods for single-conductor cables and calculation of
induced voltages and currents in cable sheaths, ANSI/IEEE
Std 575-1988.

(5] J.S.Barrett, G.J.Anders, "Circulating current and hysterisis
losses in screens, sheaths, and armour of electric power
cables mathematical models and comparison with IEC
Standard 287.

[6] M.G.Dwek, M.N.Eggleton, "Electric parameters of 400kV
and 275kV cables used in England and Wales”

[7]1 A4, FAd “AFEAATAN ARFAE o] &3 A2
CEAF AbEtd B A7, WAy =&A, Vol
51A, No.9, 2002.

[8] “LPATSE ol&% HAFA EX TN Ao #gd A7
FAYTA AHAT Y HFER A, 1993,

’

428

A A A2 A

2 A HE B E)

19653 1Y 6¥YA4. 19879 #%d =
A71Fe 2. 19933 F digd #7)
T SH(AMAD. 20033 T digtY A
71887 E49(F9). 19933 ~d A =
AgFA AYAdFd AHAZTAF4A
AdAT4d

el 1 042-865-5884, Fax : 042-865-5844
E-mail : jwkang@kepri.re.kr

e & 3(& & m)

1948\ 2¢¥ 1344, 19753 ASd o
ANFeE £, 19833 dA0 et
4 B7EEFH 2GAAD. 19759 ~F A
HFHYFTA TEREAY FRAVEF
Tel. 02-3456-3403

E-mail : hanyh@kepco.cokr

g A @ R 1

1973\ d 7€ 1494, 1999 LB T
A71FEE &4, 200249 F g A7)
T SJAAD. 2002~FA4 T og
AT

el : 063~-850-6735
E-mail : chekyun@wonkwang.ac.kr

HEFE s &)

74 1294, 1981d % FA
g 4. 198349 & EH?-%‘ A7

ZA(AAD). 19863 5 diEgg A
T &)(Fdh). 1987~19909 =
A7NAT4 ANFHAITFHE A3 1997~
19983 ©]= Texas A&M University ZAQn4. &4, o
Zo Fo WAUIHA 2 AR FEE ug

el 1 063-850-6735
E-mail : ipower@wonkwang.ac.kr

OH rL OI-)I

7]

.~°H rN

kg
&}
71E

J°“ _t_

l‘



