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Abstract: In this study, dynamic behaviors of a wave energy generation system (WEGS) that converts wave energy into
electric energy are analyzed using multibody dynamics techniques. Many studies have focused on reducing the effects
of a mooring system on the motion of a WEGS. Several kinematic constraints and force elements are employed in the
modeling stage. Three-dimensional wave load equations are used to implement wave loads. The dynamic behaviors of a
WEGS are analyzed under several wave conditions by using MSC/ADAMS, and the rotating speed of the generating
shaft is investigated for predicting the electricity capacity. The dynamic behaviors of a WEGS with a mooring system
are compared with those of a WEGS without a mooring system. Stability evaluation of a WEGS is carried out through
simulation under extreme wave load.
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Table 1 Wave energy generation system’s specitication

Type Mass Number(EA)
Buoyancy 510kg 12
Arm 280kg 12
Main body 15ton 1
Counter mass 4ton 1
[ Mainbody
Arm

£0

Buoyancy sphere Wave

Fig. 1 Wave generation system and coordinate system



AFAI =S 7R ] sEdd ) o] A A s s A 259

Table 2 Dimension of chains and anchor®

Stud link | Stud link

4@-—- | Generating system I— Type Anchor | Section 1 | Section 2
_ Ear;ra;ing Material Concrete chain chain
ha

Diameter(m) - 0.06 0.04
I Accelerator | Unit weight(KN) 490 750.0 N/m | 350.0 N/m

(®) Revolute Jint Breaking load(N) - 1,980,000 | 910,000
@ Gear model Length (m) - 15 40
Fig.2 Topology map of wave energy generation system 7). AN
1% j'|g.| Section2 |
(D=0.4m) ‘
zﬂ ;r|@1 Sectionl / ‘
(D=0.2m) Anchar

Fig. 4 Mooring system
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Fig. 3 Gear’s Diameter and Shapes
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Dynamic

pressure

I

hydrostatic
pressure

Fig. 6 Dynamic Pressure and hydrostatic pressure

Surge (x) A

Fig. 7 Wave direction and Size of structure
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Fig. 8 Dynamic behavior of wave energy generation system
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Fig. 9 Surge displacement of WEGS normal condition
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Fig. 10 SWay displacement of WEGS under normal condition

Angular(roll) of main body
10.0

—Case!
1| =--Case2

5.0+ = 5
MWL,
WA

b 44V

Angle(deg)

-10.0
2“000 2250 2500 275.0 300.0
Time(sec)

Fig. 11 Roll angle of WEGS under normal condition
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Fig. 12 Yaw angle of WEGS under normal condition
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Fig. 13 RPM of generating shaft
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Fig. 16 Yaw angle of main body under severe condition
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Fig. 18 Roll angle of main body under severe condition
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