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Abstract — Generally, new and renewable energy power generation systems produce electricity by installing and
operating multiple modules at the same time to increase power production. This is also included in the case of
wave power generation systems using waves. However, when multiple wave energy converters (WECs) are oper-
ated at the same time, the behavior is different from that of a single module due to the influence of hydrodynamic
interaction between WECs. In this study, to start with the hydrostatic and hydrodynamic coefficients were calcu-
lated in the frequency domain using WAMIT (a program based on the linear potential flow theory in three-dimen-
sional diffraction/radiation analyses) which is a commercial code whose pitch motion of a WEC (rotor) is investigated in
isolation and then three rotors were analyzed. Once the multi-body motion equation in the frequency domain is cal-
culated, the response amplitude operator (RAO) on period of the incident wave was derived in the linear range.
Finally, based on the linear results, the motion performance and power production efficiency of multiple modules
were compared with that of isolated module considering the marine environment of the installed sea area.

Keywords: Arrayed wave energy converter(Hl] & ¥ 3}2 1H3d % X]), Pitch motion(&<--§), Linear response(41 3
%), Frequency domain(=F3}= 99})
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Fig. 1. Schematic representation of the wave energy converter rotor.

Table 1. Specification of single rotor

Unit Value
Radius of the stern 2.0
Diameter of hole 3.6
Depth of axis o 1.6
Width 5.0
Beak angle °(deg) 60
Total mass kg 21,345.97
Center of gravity (x, y, z) m (-0.89, 0, 1.017)
Moment of inertia (pitch) kg'm*  117,369.20
Pitch natural period (7;) (undamped) sec 5.13
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Table 2. Environmental conditions

Unit Value
Type JONSWAP
Water depth m 80
Significant wave height m 2
Peak wave period sec 6.65
Peak enhancement factor - 1.0
RAO results, 3= 0 [deg]
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Fig. 3. Response Amplitude Operators to compare single rotor and
arrayed rotors.
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Table 3. Peak value of RAO

single side 1 center side 2
Unit [rad/m]
Wave 0° 1.5057 1.4608 1.4592 1.4608

heading 30° 1.4059 1.3822 1.3667 1.3740
angle 60° 1.1736 1.1723 1.1451 1.1461

Table 4. Significant pitch amplitude of motion spectrum

side 2 percentage

single  side 1  center difference

Unit [rad] [%]
Wave 0° 1.1092 1.1179 1.1222 1.1179  +0.91
heading 30°  1.0486 1.0573 1.0595 1.0500  +0.66
angle 60°  0.9045 0.9161 0.9047 0.8830 -0.35
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Table 5. Peak value of optimal time-average power
single side 1 center side 2
Unit [kW]
Wave 0° 58.373 54.991 51.328 54.990
heading 30° 50.410 49.470 45.311 46.378
angle 60° 33.790 34.138 31.512 30.682
Table 6. Area of power spectrum
. . . percentage
single sidel center side2 difference
Unit [kW] [%]
Wave 0° 6976 7.032 7.025 7.033 +0.77
heading  30° 6.148 6.216  6.193  6.099 +0.34
angle  gQ° 4345 4465 4294  4.035 -1.84
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