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Influencing Factors and Construction Principles of Topology Selection for
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Centers

LI Feng', LIU Lang’, CHEN Danqing', LUO Shuxin', YU Hao', CHEN Honglin', WANG Guoteng’,
HUANG Ying’
(1. Grid Planning & Researching Center of Guangdong Power Grid Co. , Ltd. , Guangzhou 510080, China; 2. School of
Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: The large-scale development of offshore wind power is one of the key measures to achieve the "dual carbon" goals. To ad-
dress the future demand for centralized offshore wind power development and transmission, an analysis of influencing factors and
construction principles is conducted for the topology selection of offshore wind power direct current (DC) transmission to load
centers. Firstly, against the backdrop of expanding offshore wind power transmission scale, the necessity of transmitting offshore
wind power via overhead DC lines directly to load centers after onshore connection is discussed. Then, from five perspectives which
are offshore wind power aggregation schemes, multi-terminal DC network topologies, DC fault isolation, offshore converter station
topologies, and flexible DC system receiving-end connection methods, the influencing factors for topology selection in large-scale
offshore wind power DC grid integration are analyzed. Correspondingly, construction principles for offshore wind power DC
transmission to load centers are proposed. Finally, a multi-terminal DC system for offshore wind power is constructed in a specific
regional power grid demonstrating the feasibility of the proposed construction principles.
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Fig. 1 Schematic diagram of offshore wind power integration
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Fig. 2 Two grid-connection schemes for offshore wind power
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Tab. 1 Transmission capacities of HVDC submarine cables
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Tab. 2 Technical comparison of different topology schemes for
offshore converter station
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Fig. 3 Typical topologies of multi-terminal HVDC transmission
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Tab. 3 Installed capacities of variotes wind farms
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Fig. 5 Geographical layout of offshore wind farms and AC grid
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Tab. 4 Collection schemes for offshore wind farms

A LA ML Y) AR E/MW
K1 WF1 WF2 WF3 WF4 1900
Hilzip) WE5 WF6 WF7 1900
41K 3 WF8 WF9 1 800

At L XU B 5 i e A ST ), 5 R AR R
(1% P L FE R TR R V%, AR I SR ) 7R 2R
TR S 2K B ) ELE g ot . % TE500 kV LR
s 2k b % BE S 7E 3 000~5 000 MW 22 i), 3% JH
(o] B ] A R T B %, BT 32 s A A i
uli, RN AE R 2 800 MW,

FERES PRS0 300 3l () £ 12 75 0 7 SR AL HE
F: B o+REZR 12, HE2: BELR 10+RE 2R 12,
K e DL BAYE 5 SR A L I, ) AR E AR
VR B HL I B P AN 7 R T R e, KIW
ANVE T R TR AR I R e ), (A4 L 63
KA 1R 500 kV BEZ 5 B BRI, #7562
HRELR 15 I B R T s bR, AR R R BEZR 1S
(R s LR AN 5 TR o BT AGHE, i vl



150 FEITRMEEA

%20 &

(1 9 s S R R BE L 10 FREZR 12 BEAS W AL V5 A
2R
®5 ARARTHLISHERBIR

Tab. 5 Short-circuit current at Bus 15 under different schemes
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Fig. 6 Multi-terminal DC network topology
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Tab. 6 Cost comparison of different schemes {75
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