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Optimizing method of wave-power plants network and it’s numerical applications
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Abstract

An optimizing method for an operating network of wave-power plants is proposed and examined it’s
performance by applying the wave field evaluated with a numerical wave model. Time developing wave
climate around Japan Islands is evaluated by using the third-generation wave model, SWAN. The operations
of wave-power plants along the coast lines along Japan are simulated and led their characteristics that the
2 ’ (. electrical outputs of the plants along the Japan Sea are high during winter, and that the outputs contain
i very strong fluctuations which represent major obstacles for the commercial operations of the electrical
plants. An operational method for minimizes the fluctuations by coupling several wave-power plants is
proposed and performed by applying the simulated electrical output of the plants. The method can
evaluate the scale of each plant for the optimizing operation. The applications of the method indicate the

reducing of the fluctuations, especially in case of the generation plants along Japan Sea and Pacific Ocean

s

are coupled.
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Fig.1 Computational domain
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Fig. 2Averaged sea surface wind field (Jan. 2003)
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Fig.3 Averaged significant wave height distribution (Jan.
2003)
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Fig. 4Time series of mean wave directions and significant
wave heights simulated numerically with SWAN at
(a) Wajima and (b) Kashima. The observed wave
height are plotted also in the corresponding charts.
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Fig.5 Time variations in generated electrical power at
(a) Wajima and (b) Kashima in January, 2003.
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Table 2 Mean generated electric powers p; and their fluc-
tuation rates o3, /P; in the target sites.
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Fig.6 Target wave-power plant sites for optimizing net-
work analysis.
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Table 3 Optimal distributed plant scales c; in case of two wave-power plants network.
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Table 4 The coupled fluctuation rates 0% _/_ﬁz of the optimized two wave-power plants network, together with the time-
averaged total generated power P at the lower left side. These rates are corresponding to the combinations

shown in Table 3.
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Table 5 Optimal distributed plant scales ¢; , their com-
bined fluctuation rates 0% /}_3’2 and the total
power P in case of three wave-power plants
network.
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