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Loss Calculation and Influence on Ampacity of Single-core AC Submarine
Cable Under Different Grounding Modes
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Abstract: For the safety of single-core AC cable circuit, submarine cables can be grounded in three ways. Besides
both-ends solid bonding, intermediate short-circuit or semi-conductive over-sheath between metal sheath and ar-
mour are usually used for long circuit. The influence of bonding technique on transmission capacity has not been
quantitatively researched. Long single-core HV submarine cables with non-magnetic armour are studied in this pa-
per. The equivalent models for the circulating current calculation of metal sheath and armour are established. The
loss of semi-conductive over-sheath is evaluated by two methods. The revised formulas for cable rating are presented
based on IEC standards. After the theoretical analysis and modeling, a case study is carried out on a 500 kV oil-filled
AC cable project. Quantitative calculations show that the allowable ampacity of submarine cables can be determined
accurately by the algorithm proposed. The selection among the three bonding techniques has no significant influence
on the cable rating. The resistivity of semi-conductive over-sheath is suggested to be no less than 10° Q3 +m, so as to
avoid accelerated aging.

Key words: single-core AC submarine cable; bonding technique of metal sheath; circulating current loss; semi-
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W45 SR P NS . 2 R R

0 5l 52 B R 1 TR 25 2 ST I A A £
TMEA B E TR (1 T Sk g e IR RSB PSS R 4 R AT
PRSI H oA R R S F B TIPS S T A M O 5F
HEBIAG B Kb 2k 2 0, TR R VRV LA MR BRI B Bk A e

il

Irfa HEA:2018-04-20; & [E] H #A:2018-06-29



s 5447 X1, L AT %

SIS A R T 20N AR5 SO B B OS2I 5 + 57 -

(A2 6 v B 4 TR P 2 ORI U e 1 SN R, X
FEL A 1 B R BB A 858 5 R g o

H AT, 48 TR R F 3 =0 3R OW
Uity R b, Hp R AN 32, RICKs 4 R B S g 2 oy
SO TE 3 48 % G it D b, LAt 3 3 AR ABURR R Ak
B QW ity B HE I, v ) o B, RIORR T PR B
Hf 42 M A, E 2 I o ) T A Ak, 3 ) FH R e R
REL G K & R B RS A AT M 4, Ol
/0N L BE 2 b, 4 i 22 i 5 W ity B E B b, )
SR, BB T b BB R A & R B E A
LA )2 B P 2R R T ek
s,

KT A4 R & 1 o i b A B
Bk, B SCEREEA T I A A T R R A A R
BT, TR 2l 2, 3[13]
TR LT 7 o A0 PR 4 Oy 20T A B B S IR R
PAE X HL 2 % U k1) S ) 5 SC 14 LK R 2 W 42 )
P14 BRI A 4 Ko L R X 7 kAR A ) I e 4 446
G REDE 25 AR I 5 SCLLS 4R H 7E Fl 48 2 S i 4 2
FLJER ) 7 9 e /I L B 5 SCI16] 30 T 45 B
e 25 T % ER OB R EL 1Y D7 v T DA S A1V B P A
SCTIN G SR U Al B T 3R i 4E &R
Pz iy SRR R JE N, I8 Hh R 2 F O 6 4
POFE AN B B

Vg A T H 3 R AR R R R RERT S )
MR H 2R TR RS — 5 R 7
filf b, e B MG ARt AR T 2D Sk R 3 H 48 3
ORI, g4 by SR A B PR X 2 4>
J5 AR EA e HEVE T o

SCHUVER X 3 Bl LR 2 by 5T 44 TR A R
O RE M PR T T A AR R A B A
FEE e 2 [a] SR FH 1421 S H 470 )2 43 A0 A Joit )23 A
TR )Z BT ORE T AE UL A L, 3 5 X IEC
60287-1-1:2006 1 R iF 2k i 1A A XTI IE,
PEH TR F SOP BT s . DA BRIE S T
R SHEONB], 4T T ARy 20T 2 8% e iF 3k
T IO, R 24T T AR SC R R s

1 HEEIRET

TESCH e, BERE X G202 th 3R PR L 4R
KT B 2 HE B T A4 i 1 o [ el A 2 B, 22 T i 1
AT RASCH AT R SERE AT
1.1 “PimEEER, RE A EE”

1.1.1 2B EREEH IR
ThE 45 2 1% R FH 4 Ja 47 2 R0 A e - A e L K

Mo, Fp DA B A 3 5 (R AR  #E  J7 sK—7)
I, S T R A R LA 1, X R IR 1, 5
A m P E MR AR R TR, WD),

RHX, I U
— LM
—J ¥

RHX, I,

| —
S

N

RHX 1

| —
| S

1\
U,
N
O
U.
fa
RHX, U
— P
=
U,
PN
)
U,
M
&

| S

RAX, I,

1
| S

RHjX, I,
— 2

| S

OFOIOIOIOFOS
OINIVZ0I0IOS

a3
R, R,
R,
"
LTI

Bl “PimEEEM, PEAEE SRR R

Fig. 1 Equivalent model of solid-bonded cable circuit
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Fig. 2 Equivalent model of intermediate short-circuited
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