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Abstract: Offshore wind power generation system is now
being the major form of wind power generation around the
world due to stability and high density of offshore wind power.
Furthermore, the wind power density is richer as well as wind
turbulence and sea surface roughness is smaller in deep water
area. Therefore, the development of long distance offshore wind
power generation is the main trend of offshore wind power
generation. Three main offshore wind integration techniques,
topologies and operation characteristics are introduced in this
paper. Reliability assessment and design techniques of collection
system, offshore AC substation and converter station design
techniques are specially discussed with respect of deep water
conditions. Finally, the development and research field of
offshore wind power generation is described for further study.

Keywords: offshore wind power; deep water environment; wind

power integration techniques; design methods
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Fig. 1 Historical and projected global average LCOE of offshore
wind and adjusted strike prices from recent auctions in Europe
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Fig.2  Projected LCOEs of offshore wind, onshore wind and solar PV
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Fig.3 Typical topology of offshore wind farms integrated via
HVAC, HVDC and FFTS
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