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Influence of Cross-bonded Parallel Cable Joints in the Same Tunnel on the Current

of Metal Sheath
ZHANG Chenghua’, WANG Fengrun', LIU Bo?, REN Zhigang?, LI Huachun?, LU Hailiang®

(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China; 2. State Grid Beijing Electric
Power Research Institute, Beijing 100075, China)

Abstract: With the increase of parallel working conditions of the same tunnel cable, the problem of excessive zero-sequence sheath
current caused by the same segment position of the parallel cable cross-interconnection section becomes more and more serious. In this
paper, according to the basic principle of electromagnetic induction, the multi-circuit parallel cables with the same segment length and
different segment positions are virtually segmented, and the sheath current of parallel cables with the same segment length and different
segment positions is calculated by programming. It is found that the influence of different section positions of the parallel cable on the
same side support on the current of the cable sheath is much greater than that of the cable on the opposite side support. The influence of
large glyph loop cable on sheath current is greater than that of small glyph loop cable. For the typical laying method of three-circuit cable
with the same length on the same side, the sheath current is the smallest when the three-circuit cable segments are staggered with each
other, and the middle layer cable is greatly affected by the load current of the upper and lower two-circuit cables, and the upper and
lower two-layer cable sheath current is affected by the change of cable segments. For typical laying conditions, when the load level
changes between 100-400 A, the sheaths of the parallel cable sections of the same support are staggered and segmented. The current of
the upper cable sheath is reduced by 17 % on average, the current of the middle layer is reduced by 32 % on average, and the lower cable
is reduced by 15 % on average, which can effectively reduce the current level of the sheath.

Key words: cable laying; cross-bonded; electromagnetic induction; metal sheath current; corrugated aluminum sheath cable; arrangement

method; multi-circuit cable; programmed calculation

0 B= 1, SR, JEAT BRI 2 IR A7 AL 5 2% (K PRS2,
SRR Loz AR R RS RS, A
TP, P IR H IR 5 2 R 4 R R AR R
A ARG, EEE SRS gk Kk
i, RN RGN Z ARG IBAT, SIS BRI
¥ 47 4R 12:16]

HH 3T SO R S TR1 A FH AR 55K 3k i st IX i i
FL O e 02 SR e s L o e L R s 7 SR
ABBAEA] L AT R, BN T
T PR L B ey =Y. i R H K
FIRLRE R, B8 A AT s 0 v T PR 64 H H 2t 22

ZETH: ERAREIEEE T BITH (52277158).
Project Supported by National Natural Science Foundation of China(52277158).



% 18 B e s HL R SR 2 R R 7 A R A
& H AT E P9 AN T IS . 36, 17-21) AAE X E B4
B Wi A S, SIS SHO TN A T
P2 IR T B R A ik . SC[L, 20]90 8T 1 HL AR
JERA AR, WEF TS X E R B AP R
HLIR IR, IO 24 HEL S = A BB 25, ]
DA SRR L 85 2 it . SC[6-7, 22140 4T 1 HL i
JEMRMISE IR, 8 7S AL B A
(VR (|l A RS FL 4 4P B2 FELR BRI, 0 i 17 AN
[7 PR 0T 472 LR AR A IR R o SC[10, 17100 A 2 [l B
HLZE A LAY B AN 216 S SO i 30 2 L
R, YONTET PR LA R S ARAIE L5 7 BOK FE AR
8 SL[9)5 M T HE AR ST LR LA ) R
LI AR AL, 32 a2 A i A 2 E N
FLIE A P L) 3 4 2 AL AT T VR

SCHb DA EL G ] R e O it ST T [ B
T8 HAT HL B3 UL BRSO 7 BN 2 B i v SR
H 2 G TRER IR e . 25, SCh b
T W AIHES 7 2R A A7 43 BN 97 B LA IR 5
DA 2R, B T LB s 2 R o Je a2 1) L 4 7 3 B
AL A 2 F IR TSR ) 2

1 FFTHREBRD B EA R K E BT
TR KR

11 HTHEBRSBAEARN K EBRTES

%

WA 110 KV J DL b s T E A O B A
), HT&EYESSLIBIERNIER, &R 2
AR FELH o Syl G 2 IR N H 3 R SR AR X
6, KPR R A A < SR 3 0 R I AE SCELIR ) T
Rz th, N R E EAERR . 3R
Uit EE HL S PR UL SRS L AT B, R T AR T L
T K R R, L AT LA 2 1O B g
HR SR 40 AT R 3 T R RN LA

XLIE] % HAT B BS A A o BoR =R L 1.

— — Isa
ﬁ& @5 e
= lsa
J3 J4
J2
]

—

|81

L
leiH

I~ ]
J1

laz 4 H-'saz

ls 1
1 e
[I]Rdl [I]Rda Re Rm[l] Rdz[l]

B 1 BT RERS BERA SR E

[

F 1 se2
'_

Fig. 1 Schematic diagram of inconsistent distance of

cable cross-bonded segments
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Fig. 3 Sectional length diagram of parallel cable in tunnel
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Table 1 Parameters used in programming calculation
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Table 2 The calculation results of the protective layer current
of a project are compared with the test results
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Fig. 5 The schematic diagram of cable distributed in the same
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Fig. 7 The change of the size of the X, section of the shield
layer when the cable of the big glyph is moved.
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