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Abstract - The sheath of a single-conductor cable for ac service
acts as a secondary of a transformer, the current in the
conductor induces a voltage in the sheath. When the sheaths of
single~conductor cables are bonded to each other, as is common
practice for multi-conductor cables, the induced voltage causes
current to flow in the completed circuit. This current causes
losses in the sheath. Various methods of bonding may be used
for the purpose of minimizing sheath losses.

In korea, sheath cross bonding system was employed for the
prevention of sheath losses, the sheaths were subjected to ac
voltages, and the bonding was designed to keep the magnitude of
the induced voltages within small limits so as to prevent the
possibility of sheath corrosion. But, sheath cross bonding system
without transposition of cable can not achieve an exact balance
of induced sheath voltages unless the cables are lain in trefoil
This paper describes a transposition system with sheath cross
bonding using EMTP(Electromagnetic Transient Program).

The transposition system with cross bonding can be extended to
longer cable circuits for laid in flat as wall as trefoil by the
methods described in this paper.

1. 2

3% $HH AuAE R E A elr] WE AolE Aol
7b 7 dzeiMe 7 Ao MEAS EWdel wAst e, M
2Ry BYYd oA¢ IHHGL AEE4, FxAH, 48 As,
E8AF F7F Fol dAEA Heh ofdl qE dioz HolH9
dTYE ZAGNT R Al 2RL B2 HAE HdAEH. Fule
&4 d2e dol7t gl BRASF EPYol A1, A A
R AT WS AsiM EA drhE dAEA 83, As 3
2 2= FAYL dAen A 4% 298 2 Sdd gy
7l A =Ad7t $He T 5]do] Hag dAelt & =%
AME EMTPE 183t dgd@ = 471 Wyl AT Aol
Age VA= FFE AT 7MY o)A PE S A g

>

by oy

28 B

2.1 A& |71Mg ALk U S WY

EAC A% 329 EX Fo] AAZ 9455 of AA M g8
A7 gled AAR Ig dge] frldh ol B 4R 2
B SlolA Aole A AFs sa2w Aeolg FHd A A=
AA dghel e FHMade Al FrEh old folHE AgE
=R z2e Afe 27, AolEe 23, AolEY Ho| ol of 3
¥ 2o 53 Aold dold HyHoz vdste Fridich o4, A
olfd =i HFZFE HART oM Ao F=HE d4e 7R
Aoz 4 1 % 33, & oA AME FAsE e Ayelae 2 F2
d ozRe Ao sldsle Aag dx o] WAz 4rA o

E= Y X,J [V/km)
A7NA, X, BAG Aag 45 dALA[Q/km], [ =AHFA]

(41)

Nz $712%9 48N 2Re pdozH DR, QA e
A2 Hug As SBAEY 580 BE A& ¥X 5ol Yok
HEEAAIEE Aol uats @A, WF A, FAY Aolxs
Nzol BE# §718% B4 528 JRFuG Aol#g Husd 3
&g Aged AdE Y4Y F AAF Po @t 448 49

GIS Ag7iolAe As) AA, AFAA st o)FH A o8 A
28 ¥osle 4% AuHe FARE ga gk oo di¥ dyez
A4 I AFA2ddMe Aok 14 S HAs 2AHAY Aog 2
APH B0m ~ 400m FEphg M2E FEetd aga Rz Ay
Ag Hasd Ax §714%E Adeta i)

28 18 2AR4 BE HX7 o] FojH AF dAolHoMY XM §
glof whet AlafrldtS was zlelv Alg#Held =AUE Ag
o Bwye]l A48 F& 9 P4 uid, A, F¥ud F
g xpAge EHHol Alx {r1AY] BlA s dES vy
th o] o Z 479 Hole EF 300mE nAS: 4 HAE #
714%g vebdd ol ¥ gk KRG Bl 4 W
d, A7, FHPudeoln 2L E9 F FoMY 14
o] el §& x3 2e MR f718S ¢+ Uch2)

i T T T =)

120 — M2
; He i - & 2b el 5 [
! vi ~ |
T S T \ N o - . & - B
‘ |
ol AT N
f .
1 H t
b - + H s
il i
AEL:A

‘o . 1 | £
H S O S s—
H Qg ~¥TWF2- 300 5 wm 2. GDC <A OR 2. 900 Ji

N}

I8 1 ABL 2YIFUM AL {IRY BE

flel 24% Az g g FHAAEL AoY 4% EYYel F
Azh il Rt Aoy e dvlsta, 2g 144 222 89 72
o 2 AYL cHARY Z7E A$dE 842 FEEn, o
cEAfe azslg oyl AMME Foo WFEIALGE i@
T AEE Mg dAstdel P

2.2 IS HolE XN W4y

STl M FAEAL & HelA 4HY v Zo] dAFFUuTG A2E
#ean A2a = HAYYHE A4stn ok FANAL d87 24
9 Z4E Adstn PR dzd glolA HAwdod sHud A
W Abdeta dd. oist & WM of AR Ax {1t
ol AEAE golsbe 47t w4 YA AT F3 A%
Aol Aeslz, AAA olf2 Aolg Hold ¢ ZA o
P& 58 AA ol & 447 ®ol dAse ANa FEY
A¢AE doizte B4t gAsA o

mEhA, B =EdME Alz9 Ags Be 89 opug, AoE
A d7tg o] 88l AolEe ZolE HulF stuAME ALY
B2 AZ AdE 4§ ¥ F Ue Axds Adsd

2.3 BN Y agA B2E QYo AlSYolM 2Y

2 =M e 23 €79 Cased 7R Yrold A EHolHE 44
gtich A2 o4 A 29L& 380kV 2500mf XLPE #Aol&o] 3 HY
2 EAEH Q& Aoz 299 383, LYY Aog dole 60m=E
shgich AAAH Fatdd 4 Al dFE 1520A/66,000A% Ao
AAnAFRE 3N 9F XNF Ang 29 sy

=4 A7k 342 402 3o AgEn e PEd 9wy o
4 =3 A7 ¥A(ad 2), € FAA Agstn Y olF &4 97
$a(ad 3) 2 2 28AA AMSL v ol4HA &4 @7 HA(ad
DE ol Agdoldg AN AT 1 FAE B ol vehich

_93_



600m 600m B800m
T * *

N A8 %

wa 8—C
s ¥¥ o

<IE 2> YprE Bl =X Wb WA

A
w |
T

10m 580m 10m 10m 580m 10m, 10m,580m 10m
k—qq—ﬂa—bp—v@—ﬂq—»h—ﬁo—gk—»(

#3 #4 HS H6

<8l 3> FAl Type O 5] oI} Wal

200m 200m 200m200n}200: QOOmEOOL‘?zOOWI '2_00n'|
#S

#3 H4 #6
— < T
—
pa—

_/-

I

| A=C ~ A-C %

w5 e

c—8 c—8

CIEl 4> 0i4Ne) 0IF TH Aot Y4

2.4 Z} Caself] D2 AjS0|M A

% Cased] W& AEHo| S FA5 41 2 238 19 5~6% X 1o
vegdd 28 5t 99 24 dvh welde B4 Ade A A2 £
AF 2718 wud Rolz, 28 6& FAF Typed o5 =4 €71 wAld
A Beae] A Alzd 3EE AnARY AVE ang Aok

a2BojM BEol B4 drb W 324 BE W] 4X) o4 g
G AAFREDN ohje} A A A plAE gl A7) YR A4
28 dAQl A g3 ndetat gt

(Al

1200

)

7~
]
m
(3]
~
m
we
H
2
2
]
i3
Nt
2 et
End
1o
o
(i3
0z
=
z

R

ceww B o (3]
Acd gy va

ype OIF S A7 LAl01A

AEME 7] 8|2

]
& BE 2
& EE

«
o

KE D SRS 324 22 2i=M Wikl OR He/H

X A EX
tg (Rat BF (@A 4§
1520A) 66kA)
Type Zzs | Ae = = = vl
i": 2o | &8d | 428 | 4nd | And
7
ST lasal sw | aw | Ew | aw
A Asg? a9 2
aa 55&3 5&s | 26 | 17 | nen | ez | 0
L
ei 7} A A A A
o | oe | Ll | 19 | 4650 | 1129
A A A
sﬁ e | 108 | 16 | 4865 | 139
0 I c
Type | Awgh | Ayt 2y 3
e [ os | 25 | w6 | 11077 | 65% 2z
A A
o143 Q‘;% B | | 4 | 16 | 220
gz | ¢ c
EA aggs [asgh : 2d4q
ah | 2R (e | 7w | e | e |ams |

E 194 2E ue go] B B3 sty A$ A9} wEH A~
o AR PR WS wAE FQeor A4 A B ol Az Al
EALAFE Had AR F U FA Typest 28 ofF =3 @719
A EAQL gy A2 ARA BE WSS P Ao}l @t 2
ol o T old 2, A A B oz Alm Aok %A
A AF &9l sHsaA

AT B =RoA Q83 REAY F&HUY 2ol 600m o] H
o, AolE EA el Azbwdolt A7t wigde] ohd il M
Aeole 24xA ¢7 Z FA Typed] olF =4 A7t 25 34 Ay
A NE 8AF Bol 27 ol &4o] WAstE, A A AnAY
o] 6kV o4 #7158 SVL(Sheath Voltage Limiter) #& 2 #zj7} B4
247 Aok

w13 49 2L oA AY ofF = ATl el EAo] o Fol
g A4 gE A A2 cEAFE BedR ol o sxARs) sEn
AT Al A& Gl Gl o 2kV wAsd AR AF Lo 75
Arh, zeja ol o} A Qb e EAlY 9/ Wy agx
o e 93X BYAE A% £99 93E AAA %o A2d dA
Az galA A syt hesi

g =2
T =AM E EMTPE AHgste A% AolEd gld4 dad =4 ¢
7 BdEE ANsE, 71 oA =A At BEE ALERT B =F
9 ZEL 88 usa 2ot

D A% AclEs A% 9o oA Alxe 22 EE ¥ ofg,
ZA 8} A7 $F /A AelEe) HBA £99 5 229

2

~—

0y 9 =4 b $4 A A =AY 4o 1R Alad 2
22 EE FEL dz Hof oy, 94 2A A7) 3§ Ade =
Ao A7t g} Azg g2 B2 T dAH} Y

3

A A7t AR 43 A HEEE Aol ol v dAHA B
o 4482 ZolE Hd 600m ol THe 7t

4

—

g9 EA 97 %4 2 FA Type 2F Hx# 54¢ 1A
Zookef, e A AR A2 §FAGe 24 ¥ $40) A§
A, B =EolA AAR of3F olF T A7l Whie H4dd
B A4gd B ke AnAeE AU AF £go] sd
3

#3228

[1] @2AEFA, "AFEAH N B 29" ppd23~424, 2002. 12

[2] B3¢ 9 69, “2W 2 Alo)E Az ¢HAHF 42 L 24", Vol
524, No. 4, APR, 2003

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



