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The Optimum Design of Green Water Protector for FPSO
Myung Hyun Bae'*, Sung Jun Kim" and Jung Yong Moon*
Hull Design Team / Samsung Heavy Industries co., LTD. "
Abstract

The latest development of the submarine oil field and the deep—sea explorer, FPSO is
commonly proposed and used for offshore oil production. And because the fundamental
requirement of FPSOs to remain moored at their position, they are unable to avoid severe
weather and environment. FPSO normally operates head to the weather, and sensitive
equipment located the exposed area will be influenced by green water damages, the
damages may occur to both onboard equipment and topside structures with resulting risk
to personnel.

In this paper, the main focus considers the physical structures of green water protector
in order to preserve topside structures, equipment and personnel from green water.

1. A8 Ol AFME D=9 HlEol @xMoz A
&S A0l T SO DD, D
=R S0 olAE Wmal, 2 8K]AHIRES X SAQ 0 ¢ A0l 38%0! O BHalf aiy
A= W =332 ¢HSE JI6t)| fI6t0 Ol 2 69%E =HE =20 OlLlgt 2229 AR
WX BHAE0l gilhk= OlRE YXISHH gE & Ol CHet &=Z0F &Xt FO0IE 210! Olatsdl o
SEXNSRAGEME) NI HLE AHFEN 20ICt
ZMOM, O 20 AKRNELS SHUAN siae=z S HLAEE AaH(2,000m~3,000m) JHL
Hop(zm)OA Aoi(Em=, 121 :ﬁXI'éLO_ FZ 90 &l +4Al0l 100~200m OILHOI AMEEE
FL 20U SHXMA EI‘ZIEL DEA MASBIHA SRA MAEH9I FPSO,
E5| HSWAS AL 2ZE LH & Semi-Submergible Drilling Rig S92 &3 18
It HEALZ H=E 22510 S8, 22 g 1

1WA X} h20.bae@samsung.co.kr, 017-548-3304



so XedI$ olEe= A
SOIUE 2 L Y3 of

Ol 8JI8 MeAd 1 S8JiX

o
Y
o
o
>
Hl

2l
40
1o
124
o
o =
=

M Mo HH S ox
o nz g

k) K& one (U te
o
02
fol

K 0
30 >

S
fr o

My >t
it
10 [o My oM > mn Jx ux

Jy s

Hu & 40
N

= 4
2
>
0%
o o
> 2
L]
1
R
ben
Mo o
jo 10
o= fr

Il

0
e U
9

[
=

0A

K&ot= AFROOocHHIOr DHEZFS] 409
. 01(3) NEXZAI=H Tad,
AlA D=l #s

=L

~
[e]

oo &

o
on
ro
P
o Ju 4>

N
(o)
Ps
1
i
10
a1

H=0l 2iAl

=

[0 fIr %
>
==
u
<
=2
x
0
o
o
02
1o

o ™

=
x
10
pa
©
o
H
o
\J
Ny
iz
T e 10

o
[
(s
r m
[
30
X
0z W
z
H
=
]
[
fion

i2
o
0
0
0l
2 4

a
LY
=
)
rr
p=
ikl
= I
2
ne
10
x
2
52
L=}
oc
2

Jl 28 Ship Side Ol &X1=
Protector & =0l THaHAM C

2. Green Water Protector
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Fig.1 General arrangement
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5. Analysis Procedure

5.1 Modeling

The finite element model is composed of 2-D

shell element.(Fig.3)
F|g.2_2 Details of Shape MSCIPATRAN Versian 8017-Mey 00 135007

Finge Thickness Scaler Plot

4, Design =21

4.1 Design Load Case

[1] High peak pressure from model-test
by buyer : 73.5 KN/m?
[2] Equivalent static pressure from DNV

0S-C102 : 44.0 KN/m? Fig. 3 FEM Modeling
st Mdets SEH=28 20074 92
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Table 1 Boundary conditions

Translation Rotation

X Y Z | Rx | Ry | Rz
The.End of q : : ' : '
vertical beam
The End of

1 1 1 1 1 1

Suppeorting pipe

(ex.; 1= Fixed, 0 = Free)

Fig. 4 Boundary conditions

5.2 Boundary Condition

The boundary condition for the strength model
are applied as to represent the appropriate
responses and to consider the conservative
approach.(Table.1 & Fig.4)

5.3 Acceptance Criteria
Allowable stresses are used according to Dnv

rule (DNV-0S-C102, Ch.1 Sec.6 B100) as below.

(Unit:N/mm?)
[1] Von-Mises stress: 235f,
[2] Local linear peak stress : 400fy/fyns
(where, fv= the yield stress for actual material
fyns= the yield stress for mild steel)
[3] Shear stress: 235f1/V3
{f1=material factor,

=1.0 for Mild,

=1.28 for AH32,

=1.39 for AH36)

5.4 Results
From the results of the finite element analysis,
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Table 2 Maximum stress at members (N/mm?)

Von-Mises Shear
stress stress Remark
Act | Allow | Act. | Allow
H-Beam * Local
267 300 87.6 173 | Linear
Equivalent
250 A Peak stress
STPG | 232 | 235 | 55.9 | 135 | :Act.356
#80 <Allow.512
sQ.
PIPE 119 235 453 135
Ordinary
Stiffener 72 300 24.2 173

MSCPATRAN verrzon 30 17-Mey-00 16 28 56 356+004
Frgo LCADCASE) SC1 Slonc Subcase_§ Swess Tonor -van Mses A2 333000

8530
deteut Frnge

Max 356+002 @iNd 16427
Min 8 83001 @Nd 16067

Fig. 5 Result of analysis

it can be seen that the side greenwater protector
has sufficient strength for applied loads.(Table.2
& Fig.5)
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SHXIZH HHAl CIS 22 QTIMES
Felstn 1 U*OF% = M 22 20t &&
0 J"*sz} %E_I 2E (/4

@ Interface Joint 32 H4~/AE/E2
& HH/AE/MAZE RIH Fd 2

& 2= ?2td 30 ¥ Maintenance 1

¢ HZE EAH L 2HE DAHE 2 HHX

& AT &2 EH

OJlA CH2 FPSO 2| Cargo Hold &gH &2 A
&X|&l= Ship Side Green Water Protector = &
gi&ol Hiol &M4-% Bulwark & Container 2|
Water Break 2t= €2l FOH& 32 JIsS
DIEGH=0 UM HEQ REZ BHHEICH
SHXIDE D=0l HAMAFH UNAH HMFAES
22 oFE2 ULE LGt
MMEOI EO0M W22 WD ASE

4

FPSO-Green Water Protector & X/ & &2

& 1 &

HD

o BIFH 0|&3, 0132 2, 2004,

“ Experimental study on Green Water in Regular
Waves” 8t=&toll&torsts] 28(7)32 &, pp.647-
651 '

o DNV Rule 2002 “ DNV-0S-C102, Ch.1
Sec.6”
¢ IACS Rec. 1996/Rev.1 August 1999 “ No.47
Shipbuilding and Repair Quality Standard”
Part A Shipbuilding and Repair Quality Standard
for New Construction

<t E> <A HEE> <BEE>

Hetxdsts SE=2% 20074 92



