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Abstract

Generally, functional design of FPSO has been done by the engineering firm designated
by ship owner. Main equipment such as topside facility is imported from abroad. But
sometimes, OFE (Owner Furnished Equipment) does not satisfy the PND (Product Need
Date) of each production stage because the delivery date of OFE is not scheduled to
satisfy the PND. And sometimes many loose items and equipment are complex from
engineering which does not consider pre—outfitting. Main objective of this study is process
improvements by maximizing pre—outfitting rate in the stage of equipping STP (Submerged
Turret Production), one of main equipment on FPSO. In this study, we analyzed the factors
which obstructed pre—equipping STP using the past records of FPSO projects.

#Keywords: Owner furnished equipment(&8 =33 3), Pre—outfitting rate(H 82| & E), Delay
of arrival date(&21X12), Method of construction(28), Construction schedule(ZJ1)

1. A8
Sl HE20AS AKX HE2 0tRel
HOl UANHA, £24 MA A|AEIZ 2HE oM
LU 20087 18, £012:2009H 42 14 Y AEHI0 CHEE dFAFS2l 20| SOHE 2 UCH
+WAIX Xt scshin@pusan.ac.kr, 051-510-2525 Aol STML JAHA IIE == 8t /JAs of



326 FPSO o &8oIXE 84

AM A Y| = FPSO(Floating Production Storage
Offloading)OICt. FPSO= R4l MAAAH =
Y utmol Eloz M 254 MAAIAE
= 60% OlAS XIXISHCH S 8 ME=EH0|
20HOF HiE S Y= UE FPSOJE AOFZR|9F =
Q NMR=E BAMo2 &FLD JACHPark and
Hwang 2007).

T3, FPSO2 MARIRE= HAFADE F=2otN
FEED(Front End Engineering Design)& Sall &
AL =2 JHle HSF3=2Z3(0OFE: Owner
Furnished Equipment)22 220! 0|12 X1 U

=]

ol S 22 SMot 28 &= UCH

ot

0f
0l SHOt A3 StCt
JIZ0 FPSOS AIAEIN et REHIHBae
et al. 2007) ¥ TIZ6HA(Sim et al. 2004) SOfl 2

AE 2 H70F 0IRUXL AL FPSO2
SAHOHE SAZS st F22 L SEHIHAO
25 A= 0|20 & Hiot SiCt gptao=z X
d4 SHO s 25 Mo 9 Zgo 2
St 210ICHMin et al. 2005).

=2 3o 2T = FPSOS  STP(Submerged
Turret Production) AIAEIS AIZE0 UA0 &8
OIBEE IUFSHI| /T SFINA ors 2
ot= Z0ICH OIE Rlol d==2332 =8 =28

2 )| A22US PERT/CPM(Program Evaluation
and Review Technigue/Critical Path Method) 2|
g2 Sol0l 24otn 38 XE & digle 2

N&S JHddote 2ets =g st

o
ro

o

()

]

cl & SHIS A+

&
2. FPSO 2t STP AIAHE

2.1 FPSO 2 #4824
LBHOZ FPSOE F4ot=
20 HNZRE MitE FRE MEo=E dH2t
cC

FAXMOE <&t HFA
DS

Position) AIAES, BR2| FH & a2 A& &
FRE, AYUNEL =4 Dol MuE JARE
B0t SclHL HEE8AH S22 otYote otd+

22 0IF0&ICHSon et al. 2007).

(1) B3 AIAE(Turret system): a2 Of
Z(16m~32m)0IH, AHE A0l &L KRAH
Az N =222 3|HGIK ROIEE 10F
ot &X

(2) HE AlAE(Mooring system): FPSO Jt 2
2SS MAMStE S d8E MA2I0 UA =
XAz EX

(3) &2 X2l AAE(Topside processing
system): |8 SEEs 2%, A S°e=2
ZolotH 2= st HIAZ 0l&ct= EX

(4) 3t=2 &3 €

AN AE(Cargo tank system): &t
EAXUA 2l 2Ys HAE ¥43=2 0I5

(5) ot AlAE(Offloading system): gt= &3

Otftoading System

Topside Processing Sysem

Turmet & Mooring System

Cargo Tank Syslem

Fig. 1 General FPSO

o
it
B>
x
Jo
toh
i
Ho
o™

J W46 M3= 2009 63



02

22FPSO 2 2 A4k WA
FPSO2 2 MAMAE2 Fig. 22+ 20 FPSO

= STP AAEIZE Soll REUAN AR2xz 2Y
S 0|58t A8l 22|)|(separator)E Sall 2,
It SIS2Y93N M&EE CS ol

AQ 22lE 2
o HOlRd AX
Discharge System)
QY MAS & [l RASZEAH LMEle JiAs
BE JIAHYE =2 2HEI|(power generator)Z
M2 2 AEHIIE 5l HE0! MatgsE R
A MAZO| QS ZUoH 2 BR0s &
b2t ctelez diz BUA &1 i € XS
2 CHAl =LBILE 22 Z3I0EF(

OIA EHS SOOI BHCH.

ol AIAEI(SDS: Stern
{

[0 M =

Tumet + STP Topside Hulside

I I

| i gl

} ol Hull ]~
|

Crude Ol Pump p——=| Cargo Tank] ™
T i

......................... e e STy i

r g . I
Stwitle Tanker l———2 iStem Discharge | -

M. System |

Fig. 2 The schematic process of the oil
production

2.3 STP(Submerged Turret Production)
Al AE
STP AAEI2 FPSO2| EHal AMAESZM Fig.
31 20l RAZI0 UCH 2 AlABIC 2 HE=2
H(buoy) XHHMIO HE AHHIS &&totn AJI M
O MO0 CHSE H&F 0] 2 MALL HRE
SUECZN XNBHHCZ s g
QCt= &OICH.
ST Lo BHE AIZ0| 2HE AEHO
t

=22 0|8 =, Fig. 42 201 Rd

x

A As FHE 2T 420 A= SXl(winch)2
=

osel ol=0 &E2&X(locking mechanism)S

Journal of SNAK, Vol. 46, No. 3, June 2009

JA
4T O
B
m =

]

Q

Y

>

v

Q

s T
aa]
fae]
x

ol
0
ﬂ
HU Jz
kJ
M
o M

0

WY 0
Q _|_5‘I:
10
[H
Hu

IOl = (process pipe) 2RIl
EH(swivel stack)E 0
2XRZ 0|&8HCh delld &

A

g2 M=ot kA E5

0 g W R

w2

0

ol
U2
o

lo

o 2

{0
1]
]

o
(@]

S22 M FY=CH

—y
. Trolley Rail

- ==

S=—— Locking
mechan

3.1 &&d JIE 38 24

AEME JVIECRE =5 BM 0l SES
of 2= [ Fig. 52+ ZLCh STP AIAEIS AS
AN B = LEE ZAD(2H0] 18022
A JOl Al2d €8s ==+ctJ)l 68t
T, SHHAY Algo2 Mt Mokt

327

E— Swivel stacké

ism



328 FPSO o &8oIXE 84

S o

o
ro

FIet dar2te] 2 SEIHL At

Table 1 Installation stage in the old vessel
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Table 2 Delivery date based on the contract and
request date in detail

SPECIFICATION
HULL REQUEST
EQUIPMENT BLOCK DATE

TARGET | LIMIT
Pull-in winch GD21U 4/10 5/15 6/1
Guide roller GD21U 4/10 5/15 6/1
Locking device GB21U 3/25 5/15 6/1
Dummy buoy | ggoqy | s/25 | 5/15 6/1
top
Mating cone GB21U 3/1 5/15 6/1
seal
Drain Pump GB21U 3/25 5/15 6/1
CCTV 5/15 6/1
HPUSCONTROL GB21U 4/10 5/15 6/1
SYS
HEAT
TRACTING GB21U 3/25 5/15 6/1
CABLE 5/15 6/1
HOSE REEL GA31U 4/20 6/1 6/15
CONTROL
CONSOLE GM12U 2/14 6/1 6/15
POWER UNIT GM12U 2/14 6/1 6/15
SERVICE
CRANE GA31U 4/20 6/1 6/15
PICK UP GEAR
SFILLING V/V GB21U 3/25 5/15 6/1
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3.4.201A MAlIEH 1 20 83532 £X
STHE MASUEH AtMa g AX &
s o5 U = UL UtA Table 3t
22 QENE HHoIH AN dF3=5352
20l o BFSEES 22l sttt Jelld
cENCE ZZHME AFAIN FHl FI20
gt Heteh Mot 2HO| BHEE == oHOF BHCH

Table 3 Request date considering production
schedule

Installation Required Replied
BLOCK e Arrival date
date from APL
Sea water seal Before D/L | Before D/L
15th.
Mating cone 15th.Feb’. Feb. ~
1st.Mar.
module 08 1st.
MCM Mar.” 08
Lock’
mephanlsm 15th.Feb.~
Sea filling Valve s
1st.Mar.
Dummy buoy
08
top
Drain pump
4, HE Atdll
HE Hasdz 20073 118 720 ZTHEH
S XHE S6OF L2901 =dHoiN 2EE
FPSOOICE. 20l 258.7m, = 46m, =% 18.2m¢2l
MHat=e 135K MTLl SHCZ 2S5 E MRl HI<tE

K
01 2010¥@ 2I=E OGIEOICH

IJ_P Table 4%t j*OI o=
75%%Z JH&GHRICEH
|

2 dF=3=3e MCM2e &
HHES Sol ZEA0 210 = X9 MHEE

FPSO o MBOIZE SAS B MaE2

S0l Bt2 A S50 ZEE = U e
Ct. 12l GB21UC =8 XEAl EE2| g2 &
S AlESot) GB21UC =50| 8 &leE S0t A%
£ AHS XYSOCZM 22 M = Al A%
£ ASS EHE = JUSE HLFCH
Table 4 Pre—outfitting improvement
NO OFE Ouﬁ}[ﬁﬁng Outfitting
1 | SWIVEL STACK O
2 | TORQUE ARM O
3 | SWIVEL BARRIER HPU O
4 | ESD PANNEL O
5 | STL CUBICLE O
6 | PROCESS PIPE O
7 | SWIVEL TROLLEY
8 | TROLLEY RAIL
9 | INSTRUMENT CABLE O
10 | JUNCTION BOX O
11 | CONTROL PANNEL O
12 | PULL IN WINCH O
13 | GUIDE ROLLER O
14 | LOCKING MECHANISM O
15 | BILGE PUMP O
16 | FILLING V/V O
17 | VENTILATION SYS O
18 | DELUGE SYS O
FORM FIRE
19| proTECTION O
20 | CONE HATCH O
21 | DECK HATCH O
UPP' & LOW!
22 | \IATING RING ©
23 | CLOSED DRAIN TANK O
24 | ESD PANEL O
25 | STL HPU O
26 | STL STARTER CABINET O
27 | BLAST PANEL O
28 | CCTV O
5 21 7
(75%) (25%)

tHetxdsts =28 M46& M35 200948 68
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