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ABSTRACT

The aim of this study is to find and select a suitable mooring system to apply on to a floating wave energy system (WEC)
by studying the characteristics of its motion and response using a numerical analysis. The wave energy device converts the
ocean wave motion into electrical energy. The waves influence the device's movement and in turn the device’s motion
influences the incoming waves. The behaviour of the device’s motion is mainly affected by the type of mooring system that
is attached to it. Therefore, as the mooring system has major influence on the output of the wave energy device, it is of high
importance to study the response of the device with different mooring systems. In an actual sea, the currents and wind will
affect the wave energy device. Therefore, there is a need for the device to have a multiple point mooring system to avoid
unnecessary yawing on the surface of the ocean. It was expected that adding more mooring points the system, the RAO
(Response Amplitude Operators) values would decrease. However, from the results of the multiple point mooring analysis, the
RAO values obtained were similar to the single point mooring results. Therefore, it can be seen from these results of the
numerical model that multiple point mooring do not interfere greatly with the motion of the wave energy device. In addition,
when installing additional mooring lines or selecting the most suitable mooring system for wave energy devices, the results

obtained in this study is needed for the selection process.
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Fig. 2 Concept graphic of WEC with a cross—flow turbine
and double structure
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Fig. 3 Schematic of a floating WEC with length greater than z
and another with dimensions smaller than or equal to /2
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Fig. 4 Schematic of a floating point absorber undergoing

oscillatory motion

Table 1 In-situ wave conditions at seaside of Korea Maritime
and Ocean University

Site condition

Water depth, H, [m] 6~10

Wave period, T [s] 3~7

Table 2 Optimum length of WEC device for operation at different
wave conditions

Water depth, H,[m]
10 9 8 7 6

Site condition

95 94 9.3 9.2 89
56 54 54 54 5.3

7 23.1 22.2 21.2 202 190

Wave 6 18.6 18.1 174 16.6 15.7

period, 5 14.1 138 134 130 124
T [s] 4
3
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Table 3 Real device parameter

Parameters
Device Length [Z,] L
Device Width [ W] 065 L
Device Height [H,] 04 L
Internal Water Level [WL] 022 L
Turbine Diameter [R] 01 L
Internal Geometry Angle [ ° ] 10°
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Fig. 5 (a) Parameters of main WECs device (b) Parameters of
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Fig. 6 Mooring setup WECs types
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Table 4 Device condition in point mooring system

Device condition
Mooring Type 1,2 Point 3,4 Point
Weight 4500 [kgl 9,000 [kg]
WEC Moment | 12551/ 4370 /| 25,102/ 8740 /
13005 [kg-m"2] | 26,010 [kg-m"2]
Weight 250 [kgl 500 [kgl
BUOY Moment | 1465 /1155, 1465|291, 231, 2915
[kg-m"2] [kg-m"2]
Weight
bottom to 107 [Kg/m]
Mooring buoy
lines Weight
buoy to WEC 10 [Kg/m]

Table 5 Numerical setup parameters in mooring system

Numerical setup parameters

Calcglgte Symmetry, ful Turbulence K-Epsilon
condition modeling

Analysis type Transient Wave depth 7 [ml]
Phases Eulfenan Wave length | 10.74~21.48 [m]

multiphase

Wave height 1 [m] Time step 0.015 [s]
Currept 0.3 [m/s] Wind velocity 3 [m/s]
velocity
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