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Structural Safety Analysis of FPWEC During Sea Transportation
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Abstract : Ocean environmental data such as tide, wind, significant wave height etc. along the expected route were
collected and analyzed to secure the safe towing and installation of floating pendulum wave energy con-
verter(FPWEC) at planned sea area. Data from Korea Meteorological Administration(KMA) and Korea Hydro-
graphic and Oceanographic Agency(KHOA) were reviewed and those were used to estimate the external forces
exerting on the FPWEC during the towing operation. ANSYS system was used for the structural analysis of the
FPWEC which is subject to complex environmental load to confirm the safety.

Keywords : sea transportation, wave power, safety of the vessel, wave and wind load, tidal current, towing
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Fig. 4. Expected Route of sea transportation.
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Fig. 6. Tidal Data Along the Sea Transportation Route.
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Fig. 7. Load Condition and Boundary Condition.

Table 1. Load calculated according to the observation position.

Location Fx (N) Fy )
Ry B 8.56E+02 8.08E+04
W1 2.39E+02 1.26E+05
WELE 2 1.18E+04 1.03E+05
R, = 0.000136 x F; x A x I (ton) )
F,: 0.8 (A xR e E vERdE Al

A, 1864.5m” (-39
V: 3 knot (19142 knots)
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Table 2. Resulting Stress by ANSYS System.

Part Result Allowable Stress
(MPa) (MPa)
Towing Plate 51.238 245
TZE 9 25.437 235

Fig. 9& 72330l tdk “13lo|v| Table 2= 7-%314] 4
Ao wAYst S digh AkE Avjo)rt. §Ho] W
S04 52kn(2.68 m/s)8] &80 % XiFElo] 288 uf

Towing Plateo*] 51.238 MPa W F-3& Q|¥H7-9]ofA]
25.437 MPai. &J=lo] -xEol 7219 &]8-slsrt A5 =)
oAl & o] glas FIE & Uk

3.3 B8 ANSYS s{AZD}

A 2804 A} Towing Bracket (Bl =ote]) F-4]
of ot -t sliAlo] st Ao w AAEUTE TEA
Towing Bracketo] F-21¢ Zhafjs 7915 whz F2]sigict. 7t
A F91E 2 L - F-9loll sl Fixed Support &H
Table 12] Fx 9} Fy 6159 S A3 ks oIl 2 2
L2 2833 thFig. 10).



254 2t - AEd - A - AR

A: Static Structural

A: Static Structural
Equivalent Stress 2
Type: Equivalent (von-Mises) Stress - Top/Bottorm
Unit: MPa

Time: 1
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Time: 1
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2772 11305

17.079 8479

11.386 56527

56932 26064
0.00011076 Min 0.00011076 Min

Fig. 9. Structural analysis Results by ANSYS.
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Fig. 10. Load Condition and Boundary Condition.
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Fig. 11. Detail Structural analysis Results by ANSYS.

Table 3. Part Result by ANSYS System.

Part Result Allowable Stress o] S A Fol WS E1g 4= QU ThFig. 11).
(MPa) (MPa)
Towing Bracket 5.9449 245 4. ja:l %
TEE 10.484 235
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