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Abstract : In this paper, attaching various damping plates to the cylindrical structure and performing numerical simulations try to study heave RAO and
natural period for cylinder. Most of all, we identified heave RAO of the cylinder by simulations of the motion and the wave. And then, we performed
numerical simulations by changing the size and shape of heave damping plate attached to the cylinder and reviewed the heave RAO and natural period
for each case. The conclusions of this research are as follows. Firstly, the natural period of cylindrical structure is increased by attached to the cylinder
with heave damping plate and the heave RAO of cylindrical structure is reduced in the peak period for incident wave by attached to the cylinder with
from the size of 1.30D for heave damping plate. Secondly, circular plate has long natural period than Y-type plate in all of these sections. Finally, the
motion response spectrum considering the marine environment of Piranema field was identified as the heave motion of cylindrical structure is remarkably

reduced with both circular plate and Y-type plate in the peak period for incident wave.
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Fig. 1. SEVAN Piranema FPSO.

Table 1. Main principle of SEVAN Piranema FPSO

Item Principal dimensions
Max diameter 65.15 m
Main hull diameter 60.00 m
Depth molded (loaded draft) 27.00 m (18.00 m)
Displacement at 18.0m draft 54,276 MTons
VCG at 18.0m draft 14.60 m
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Fig. 2. Cylindrical structure.
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Table 2. Principle particulars of cylindrical structure

Item Principal dimensions
Max diameter 60.00 m
Main hull diameter 60.00 m
Depth molded (loaded draft) 27.00 m
Draft (loaded) 18.70 m
Displacement at 18.0m draft 54,276 MTons
VCG at 18.0m draft 15.30 m
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m : mass of cylinder (kg)

m, : added mass of cylinder (kg)

z : vertical displacement (1)

b : radiation damping (Ns/m)

c=pgA, : Restoring force (N/m)

2

A, = Wf : Waterplane area (m?)

D : Diameter of cylinder (m)

F, : Amplitude of exciting force (1V)

w : circular frequency (rad/s)
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z : vertical displacement (1)

¢, : wave height (m)
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Fig. 4. Heave RAO of cylindrical structure.
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Table 3. Heave RAO comparison(T=13.0sec)
Size of heave plate | Heave RAO(m/m) | Natural period
cylindrical structure 1.792 11.681
1.15D 3.009 12.604
1.20D 3.369 13.109
1.25D 2.114 13.606
1.30D 1.018 14.220
1.35D 0.485 14.845
1.40D 0.217 15.593
1.45D 0.050 16.324
1.50D 0.068 17.180
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Fig. 8. Heave RAO comparison in incident wave.
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Table 4. Heave RAO comparison by shape of heave plate

(T=13.0sec)
Heave plate | circular | square | octagon | plus Y-type
cylindrical 1792
structure
1.20D 3.369 | 3.244 | 3.219 | 3.190 | 3.666
1.30D 1.018 1.309 1.113 1.190 1.407
1.40D 0.217 | 0330 | 0.265 | 0.283 | 0.356
1.50D 0.068 | 0.015 | 0.052 | 0.027 | 0.033
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Table 5. Natural period comparison by shape of heave plate

(T=13.0sec)

Heave plate | circular | square | octagon | plus Y-type
1.20D 13.109 | 13.069 | 13.076 | 13.218 | 12.883
1.30D 14.220 | 14.003 | 14.147 | 14.088 | 13.939
1.40D 15.593 | 15238 | 15.425 | 15380 | 15.152
1.50D 17.180 | 16.743 | 17.010 | 16.804 | 16.386
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Fig. 11. JONSWAP spectrum of 100 years wave.
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