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Abstract: [Objective] Under the background of the carbon peaking and carbon neutrality goal and the construction of
new power system and new energy system, China's renewable energy is developing rapidly. Offshore wind power has
become an important support for promoting clean and low-carbon energy transformation in coastal areas due to its
advantages such as superior resource endowment, less land occupation, large scale potential and relatively good grid-
connected conditions, but it also faces some development difficulties. [Methods]This paper systematically reviews the
development status of offshore wind power in the world and China through literature and market research. Combined
with the development trend of large-scale, far-reaching and large-scale offshore wind power, this paper analyzes the
comparative advantages of China's development of offshore wind power, and systematically evaluates the main
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challenges facing China from the aspects of technology, economy and institutional mechanism. [Results] The research
shows that China's offshore wind power has made remarkable progress in the continuous expansion of installed
capacity, the rapid increase of single-machine capacity and the expansion to the deep sea. The engineering cost and
technical level are constantly optimized, but it still faces problems such as unbalanced industry development, pressure
on project economy, key core technologies to be broken through, obvious differences in development stages between
offshore and deep sea, and imperfect relevant policies and market systems. Taking a project with a capacity of 500,000
kW as an example, the sensitivity analysis of its economic influencing factors shows that the investment cost (or non-
technical cost) of the project is reduced by 10%, the internal rate of return (pre-tax) of the total investment of the project
is increased by about 1.4 percentage points, and the internal rate of return of capital is increased by 3.2 percentage
points. The project electricity (electricity price) increases by 10%, the internal rate of return (pre-tax) of the total
investment of the project increases by about 1.5 percentage points, and the internal rate of return of capital increases by
3.5 percentage points. The project loan interest rate is reduced by 10%, and the internal rate of return on capital is
increased by 0.6 percentage points. [Conclusion] In order to promote the high-quality development of offshore wind
power in China, it is necessary to strengthen the strategic guidance and overall planning at the national level, focus on
key core technologies and materials, and promote the integration of intelligence, informatization and industry to
continuously reduce costs and increase efficiency. At the same time, we will improve the electricity price formation
mechanism and market-oriented trading rules, improve the supporting policy system, and promote the integrated
development of offshore wind power and marine economy through the coordinated promotion of offshore quality and
efficiency improvement and far-reaching sea demonstration.

Key words: carbon peaking and carbon neutrality goal; offshore wind power; development status; challenges faced
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Figure 1 Global offshore wind power instaued capacity and average annual growth
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Table 2 Analysis of offshore wind power investment cost based on 8% return rate in different provinces
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