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Fig.1 Quantitative research framework on the
spatiotemporal uncertainty of offshore wind power
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Fig.2 Schematic diagram of collection methods for
offshore wind power clusters
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Table 1 Grid integration modes of offshore wind power
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Fig.3 Schematic diagram of off shore wind power cluster
grid integration based on HVAC
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Fig.4 Schematic diagram of off shore wind power cluster
grid integration based on VSC-HVDC
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Fig.5 Schematic diagram of offshore wind power cluster
grid integration based on DRU-HVDC

P ATk . AR T EX A R G, BRI
FRAEAT HL AT A ST L AN, R ) £ i E 77 ]
FARTY, [RI I py T JOR A0S A0 B8 A 2B B 5, A
U P 8 11 Ty S SRR B /N, LB R B 6 T
3Bt Lk RO BA AR T BE T, AR OR L
T A R R s JO AU i I b AR R, R b
TIEEBSHMAEE S . R, 1207 e T L
R IR T T A D, N B B 028 TR H]
A, ABAHSCEARAH AE LA A8 47 v ik —
BRI 5EE

N
o

B 6 ETRMZAMAE ERBERHFMRE
Fig.6 Schematic diagram of offshore wind power cluster
grid integration based on low-frequency alternating current
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Table 2 Comparison of safety and stability assessment methods for offshore wind power
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Table 3 Comparison of typical offshore wind farms' grid integration and operation cases at home and abroad
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Fig.7 Optimal scheduling model classification
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scheduling framework
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Review of grid integration and operation technologies for large-scale offshore wind power

ZHU Jizhong, GAO Meiyun, XIAO Pengfei, DONG Hanjiang, ZHU Haohao, LIN Kaixin
(School of Electric Power Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: In the context of China's strategic goals of achieving carbon peak and carbon neutrality, as well as the construction of
a new power system and a new energy system, offshore wind power has become an important direction for the development of
renewable energy. Current research focuses on offshore wind power through grid integration methods and related technologies,
promoting the stable and healthy development of the offshore wind power industry. A comprehensive review of research on
optimal scheduling for the grid-integrated operation of offshore wind energy systems is provided in this paper. Firstly, the
spatiotemporal characteristics, aggregation strategies, grid integration technologies, and transmission control strategies of large-
scale offshore wind power clusters are analyzed. Their operational mechanisms and evaluation frameworks within the context
of new energy systems are explored, and typical engineering cases are further examined. Then, the current state of research on
optimization scheduling for offshore wind power grid integration is comprehensively reviewed, with a focus placed on the
composition of energy systems incorporating offshore wind power, scheduling issues, and optimization methods. Finally, the
development trends of grid integration and operation of offshore wind power in new energy systems are forecasted, and the key
technical directions requiring further study are highlighted, aiming to provide reference for subsequent research and promote
the high-quality development of offshore wind power.

Keywords: offshore wind power; renewable energy; new energy systems; cluster characteristics; grid integration; optimization
scheduling
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