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Research on Compact Layout of Symmetric Bipolar Offshore Converter Stations
Based on DC GIS Equipment
ZHANG Yong', HU Jin?, XIA Lingfeng®, LIU Chao?, CHEN Dichao’
(China Nuclear Power Design Co., Ltd., Guangdong Shenzhen 518000, China; 2. Central Southern China Electric
Power Desigh Institute Co., Ltd. of China Power Engineering Consulting Group, Wuhan 430000, China)

Abstract: As the installed capacity of offshore wind power keeps increasing, adopting a highly reliable bipolar topology can
reduce the power loss during single pole shutdown. However, its complex wiring, multiple equipment, and DC bias voltage
withstand requirement of valve side equipment make the construction cost much higher than mono-polar topology. This article
studies a compact layout scheme for the valve side and DC yard of offshore converter stations based on DC GIS equipment,
and compares full life cycle technology and economy index with a mono-polar topology. The research results indicate that the

use of DC GIS can significantly optimize the size, weight, and cost of bipolar offshore converter stations, significantly increase

the offshore distance of the economic balance point throughout the entire life cycle, and expand the application scenarios of

bipolar topology in large-scale and far-reaching offshore wind power transmission.

Key words: offshore converter station layout; bipolar topology; DC GIS; LCOE

0515

W Ak R RRE YR AR E PR PR
TFY /N AR/ B SR L, I AESRTE T
BHAER T RE KR, RHERA A
(VSC-HVDC)H £ e b 25« 9IS L SR8 T
Pl 3 AP B AN SZ PR 5 P, LN
2T RS W X% H R et %8, 9
TEE N AMELRE] T TN .

1 T ALY PR R 0 X R B AR R XU 7
Pz 7 R BT, A E N CRGE R R
P S B2 HH ARS8 R PG AR s Al e 2, o2k
i, WRAAED, BARTERIK, HERRS
AT — BT R AR WK R 2 A0 T e ik g
F, U2 T AR BN 5 A B e A7
Hgg— ik e /11, 38 & 5 T3z B B
A Gy RHE R ZS it i R LI H 3 53¢

H Al 550 B 8z 1 b el B K

EIFEN 1100 MW, [ P B3 sl sk 7L
U AT SCRE D, FEFFRREES 1000
MW a0 FR pl i b ek i An BEar ™'Y, i
QSR i [E = i S s AN D B & SRS S ST
AR | R S5 4 B R B i O iEl L kg
LRTEHE Rt S T TE, YA TFSCREROUTT
J& T o o S B A A R RO, IR R XU
i LR B R T R AT AT VT RRIR N A 11
BRI b R EE T % T Tennet T+ 2021 SEH LRI @
T 2000 MW XUMz b el (OMES 30t I8
T 5 2 B R SR A %07 SRk o 7R Uk
W AR, BN ES TRERER
K.

B E A R IT OB 4] K AE£550 kV H
GIS W &R AR EAR 0, & HE >~ EHiiR
GIS & ¥ 4E 2023 4R B4 TREN FH 46 1F
K HET GIS %4 B AT % % (AIS B )]



DA A 8 00 1A ot R XUAR i b 80 37 s 1140 R~ B
Ao BL£525 kV/2 000 MW 6 B AR A1
BT AIS W& 5 HIR GIS %, 2 arsttt 7
Y b Ik 2 AR R R 4 X AP % B
X3 Je PSR E T R AR ERE,
XTRR BRI PN AT A i B R G B b, 42
HE TGS R BN RN Bk RUAR 7 26 8 5 P A 1 I
SR,
1 XTHRR U e dm ol B2k

BE MM ANEL R 7, FHEERAH RS
AT A3 %o TR B K B 2 RO R XA A2 2 P ol 6
FRECRR IR B, W&, W 1. HTFREA
R BN E AR o, R E AR E U,
% B R 1 2 8] 15 2% 250 D AL I 1B 4
AL S AT AR 4 235 P U4 & FL 2R (GIS),
G ubAYHE LR HE N I B W& 7 R MO Rk
T

FEE  REERN B HRH Hifies R bR

- i ::—‘——r—e_

A i +Udc
Nt |

@t :

IR A H_ &

- i
"W l

AL D e

—h c—

B 1 AR AR BB R R R
Fig. 1 Single line diagram of mono-polar offshore
converter station
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Fig. 2 Single line diagram of bipolar offshore converter
station
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Fig. 4 Valve side area layout using AIS equipment
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Fig. 5 Valve side area layout using DC GIS equipment
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Table 3 Size and weight of bipolar offshore converter
station
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