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Fig.1 Location of the Xihoumen Channel
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Fig.4 Validation of the model simulated tidal elevation
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Fig.6 Validation of the tidal current of spring tides
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Fig.10 Distribution of annual mean current velocity and annual maximum current velocity of Xihoumen Channel
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Fig.13 Distribution of maximum tidal energy density in the Xihoumen Channel
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Fig.14 Distribution of annual mean energy flow density and annual maximum energy flow density of Xihoumen Channel
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Tidal Current Energy Resources Evaluation and Site Choosing
of Power Plant in the Xihoumen Channel of Zhoushan

ZHANG Jie', JI Qi-yan', ZUO Jun-cheng®, PENG Teng-teng', SU Yu', SUN Yong-zhao'
(1. College of Marine Science and Technology s Zhejiang Ocean University s Zhoushan 316022, China;
2. College of Marine Sciences , Shanghai Ocean University , Shanghai 201306, China)

Abstract: A high-resolution tidal model for coastal sea adjacent to Zhoushan was established based on the
unstructured grid, Finite-Volume, primitive equation Community Ocean Model (FVCOM). The model
simulation results were in good agreement with observational data, suggesting that the model can well re-
veal the tidal characteristics in the sea area. Tidal current energy in the Xihoumen Channel of Zhoushan
was estimated based on model simulation results, the optimal location for power station was determined
and the annual mean effective tidal energy at the location was also analyzed. The results show that the tidal
current in the channel is dominated by alternating tidal current and the annual mean velocity and annual
maximum velocity are greater than 1.2 m/s and 2.6 m/s, respectively. The annual mean and annual maxi-
mum energy flow density are greater than 1.2 kW/m?” and 6.5 kW/m?, respectively. The spatial distribu-
tion of the current velocity and the energy flow density in the channel are similar, both has three peak are-
as with values increase from the northwest to the southeast. The seasonal distribution of the current veloci-
ty and the energy flow density in the channel exhibits similar. The velocity and the energy flow density
reach their maximum value in January, and are moderate in April (spring) and October (autumn), smal-
lest in July (summer). Considering the tidal current energy resources and the criteria for selecting the
power station site, the northwest cape of Cezi Island is then selected as the optimal power station site in
the Xihoumen Chanel. The total average power and effective power at the selected site are 30.0 MW and 4.5
MW, respectively. Compared with existing power stations, the power generation capacity at the selected
site is much larger and has great development potential.

Key words: Xihoumen Channel; tidal current energy; FVCOM (Finite-Volume, primitive equation Com-
munity Ocean Model) ; Flux method
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