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Study and design of a wave energy converter flex mooring system
in shallow water under storms

WANG Wensheng' > YOU Yage' SHENG Songwei' ZHANG Yaqun' Wang Zhenpeng'

(1. Guangzhou Institute of Energy Conversion Chinese Academy of Sciences Guangzhou 510640 China; 2. School of Ship building
Engineering Harbin Engineering University Harbin 150001 China)

Abstract: To investigate the anti-typhoon mooring of a wave energy converter the Eagle Il wave energy converter was
used as the object for the anti-typhoon study and design of a flexible mooring system of a wave energy converter. On the
basis of potential flow theory the first-and second-order wave forces of the converter were calculated with the second-
order wave force being obtained by the pressure integration method of the first-order potential. Neglecting the coupling of
the low —frequency motion and wave frequency motion of the mooring system the quasi-static method was adopted to de—
compose the motion of the unit into the superimposed mean static displacement wave frequency oscillation and low—fre—
quency vibration. To make the Eagle Il wave energy converter realize the corresponding requirements of the main wave
direction a distributed mooring mode was adopted to design four schemes. The optimum feasible scheme was determined
through simulative calculation. Results show that adding an elastic cable that can store energy and a sinking block pon—
toon energy — storing structure to the mooring wire can effectively reduce the peak value of the mooring load control the
drifting radius of the structure and reduce the consumption of the mooring chain.

Keywords: wave energy converter; mooring system; potential theory; wave force; wave frequency response; super—

flex ropes; sinker-buoy; sharp Eagle wave energy converter; mooring load; drift radius; typhoon; quasi-static
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Fig.2 Mooring line layout of model shape Eagle I
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Fig.3 Sequence of mooring line
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Fig.6 No.1 Scheme of mooring design
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28 m 92 mm . Table 3 Calculation results
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