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Technical and Economic Analysis of Energy Island Power Delivery Based on
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Abstract: The collection and delivery of power through energy islands are considered to be an important mode for off-
shore wind power development in the future. Currently, long-distance transmission via submarine cables is associated
with high cost, limited onshore access points and long fault repair time. Meanwhile, the power-to-X delivery mode by us-
ing vessels suffers from low conversion efficiency and large spatial requirements offshore. In response to these challenges,
an offshore energy island power delivery technology based on electric energy storage vessels is proposed. First, a tech-
nology architecture for an electrified energy island is designed with a focus on power conversion. Next, a technical and
economic evaluation method for the energy island power delivery solution is proposed, considering factors such as wind
power integration, supply-demand balance, flexible delivery, and maritime transportation routes. Finally, based on the re-
source characteristics of a specific island in the South China Sea and its surrounding areas, the feasibility of the proposed
energy island power delivery solution across different delivery distance is analyzed, and the key factors affecting the
techno-economic performance of the solution are identified. The study shows that the energy transmission efficiency and
the levelized cost of onshore electricity(LCOE) for electric energy storage vessel transportation strategy are negatively
correlated with offshore distance and wind power capacity, while positively correlated with the storage capacity of indi-
vidual vessels. When handling wind power transmission over 150 km to 200 km with an energy transmission efficiency
standard of 80%, the LCOE of vessel strategy can be as low as 0.46 CNY/kWh, demonstrating better economic perfor-

mance compared to three cable-based transmission methods such as high voltage alternating current(HVAC), high voltage

EERBWME: EXARREEE(52107119); #4577 #M A 7R H(GDKIXM20231008).
Project supported by National Natural Science Foundation of China(52107119), Science and Technology Program of China Southern Power Grid Co.,
Ltd.(GDKJXM20231008).



HKIpH, X, IRZEAR, S5 TN R L REUR ) F ) SNEHOR 2 PR 2797

direct current(HVDC) and fractional frequency transmission system(FFTS).

Key words: offshore wind power in deep and remote sea; power delivery; electric energy storage vessels; electrified en-

ergy island; maritime route; techno-economic performance
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Fig.1 Schematic diagram of vessels delivery system based on electrified energy islands
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Fig.2 Simulation process of offshore energy island wind power delivery system based on energy storage vessels
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