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Abstract: In allusion to the problem of the three-phase unbalance of the grounding current in sheath of the submarine and land cable
transition joint, this paper takes a 220 kV line mixed with submarine and land cables as an example and studies the main cause of the
three-phase unbalance of ground current. Through theoretical analysis, simulation calculation and experimental verification, it is
found that the arrangement and grounding mode of return cable are the main reasons for the three-phase unbalance of grounding
current. According to the research results, the return cable arrangement and grounding mode modification scheme is put forward to
effectively solve the three-phase unbalance of grounding current in sheath of the transition joint and ensure the safe and stable
operation of the submarine and land cables.
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Fig. 1 The schematic diagram of grounding system of
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Table 1 Thetest table of ground current of submarine
cable armor and sheath
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Fig. 2 The electrical connection and on-site photo of
return cable
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cablein doublecircuit
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Table 2 Sheath circulation of each phase cablein double

circuit
4tk IR M B4 FER/A
A 78.8
Il B #H 79.1
C #H 79.1
A M 77.2
el C # 77.2
B #H 76.9

PIA R EIRRY], MR AT, W]
CAAIE B AR 7 AT AN 52 51 kS = A AN T~ 17 F 3 A D
o Has RARE, SEIME M =HA TR

TR, XA O ERE R R E AR L
Z IRV (] R AL AR AR A B A A — 2, R R
JE S PR HL LR B R A B Pt T L P
SRR 2K o

3 [RIALAE M b 5 1

3.1 HigHr
VA Ik 205 3 VB 4 Sk A o A [ S s T TR AL I

4,
Al
] 3 ¢
i AR 1
B4
] 3 ¢
l Bk l
CHIy £
] 3 ¢
Il Chige 1 T s

Bl 4 g Rl 80 i Bk b et i U R R 2
Fig. 4 The schematic diagram of the grounding electrical
circuit at the sea-to-land cable submarine and land
transition joint
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Fig. 5 First circuit grounding current vector diagram
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Fig. 6 Second circuit grounding current vector diagram
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Fig. 9 The calculation model of submarine cable, land
cable and return cable
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Fig. 11 The armored grounding current at submarine and

land cable connection and return cable grounding current
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Table 3 Table of test and simulation comparison of

grounding current of sheath at submarine and land cable
connection and submarine and overhead line connection
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Table 4 The three-phase grounding current of the sheath
tested when thereturn cableis cut off A
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