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Table 1 Current status of offshore wind farm construction in China
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Figure 1 Main parts of an offshore wind turbine (from IEC61400-3).
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Figure 2 (Color online) Typical types of fixed substructures (refer
to Figure 5 in [15]).
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Table 2 Strong/weak points and adopted percentage of typical types of fixed substructures.
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Figure 3 (Color online) Concepts of sailing-type wind farms.
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Figure 4 (Color online) Ranges of suitability for various wave

theories and designed wave conditions of shallow water wind farms
in China.

1594

S
B FiRiiE
70+
L E[R2 Cugs
68 U
E 66-
)
&
|
=

S

B 5 (WEMEE)EESEENAMRERE
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Essential mechanics issues of offshore wind power systems

ZHOU JiFu'" & LIN YiFeng®
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Offshore wind energy, as an environmentally friendly and clean energy source, has been drawing more and more
attention and seeing its marvelous development in the last decade. The development of technology for offshore wind
energy exploitation has so far principally relied on the very extensive base of foundational knowledge used for
onshore wind energy, other offshore applications and power management. Nevertheless, this knowledge base is far
less complete for offshore wind power engineering design, because complicated environmental loads from extreme
winds, waves, currents, ice, etc. and their coupling with structure responses make offshore wind power system very
much different in structure from onshore wind turbines and traditional marine oil/gas platforms. It is essentially
urgent to deepen understanding of the hydrodynamics and fluid-structure-foundation interactions involved in offshore
wind power engineering. The present paper aims to delineate the state of the art of offshore wind power engineering,
characteristics of offshore wind turbine system, and, most importantly, to deduce new research trends of some
significant topics in areas of hydrodynamics, soil mechanics and structural dynamics, such as extreme ocean
environments, coupling hydrodynamic loads, structure responses, and fluid-structure-foundation interactions. It will
serve as a good reference to researchers and engineers engaged in offshore wind power engineering.

offshore wind turbine, extreme ocean environment, hydrodynamic load, fluid-structure-foundation interaction
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