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The weight estimation and calculation of FPSO topsides is first performed at the bidding stage of projects, At this time, it is
difficult to estimate and calculate accurately the weight because most of items of FPSO are not apparently defined, Especially, in
the case of the pipe rack module, its portion of the total weight and the range of weight variation are large due to special
features of piping and electric equipment in the module, Thus, it is very important to estimate and calculate accurately its weight
in the task of the weight estimation and calculation of FPSO topsides, In this study, the past data for the weight of the pipe rack
module were collected and analyzed, the WBS (Work Breakdown Structure) for the pipe rack module was constructed, and
primary variables and secondary variables for developing a weight estimation and calculation model were selected, That is, after
analyzing the past data, the volume was selected as the primary variable and the regression analysis was performed based on
the variable, Then, several secondary variables were selected and incorporated into a weight estimation and calculation model,
At this time, the weight per discipline was assumed from ratios of the total weight, Finally, the weight of the pipe rack module
was estimated and calculated by using the developed model, As a result, the deviation from the model was better than that (=20
% ~ 60 %) of other studies about the weight estimation and calculation of FPSO topsides, Thus, the validity and applicability of
the weight estimation and calculation of the pipe rack could be checked,

Keywords : Pipe rack(IItO|= 2H) Weight estimation and calculation(Z2F M), Work breakdown structure(Z 25 X|A),
Regression analysis(Z|# &£49)
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Fig. 1 Example of FPSO topsides and its layout

Fig. 22t Fig. 32 AHEH, FPSO AlY 7x20| 52 54
METE in 33 280 Haiwol 7jelsickn & 4 9k =

2MA ZE0E o5 it ©7| MU|E 2ED UKD pipe

rackol| CHE-E2| sk M7| Mu|E 211 U7| 20l pipe

rack BEO| FHE Fillz AHS Lol 25 S| B
M5k 2 olake] ool R|Hch

Weight ratio of FPSO topside according to discipline

& o
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Fig. 2 Weight ratio of FPSO topsides according to
discipline
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w ~

~

1 I I
R ¢ &

NS (9
& 0y RS
& U\Q?\ &

S &
N s
S ¢ '3 &

Fig. 3 Weight deviation of FPSO topsides according
to discipline

sHH, FPSO= 2R *2lske JH"FOPI sl ArFof| 2
o] M=o A2M, 0] AH|ER pipe racksS SASZ 2t

Zto| mE0| HZ=|0| Tk pipe rackS AR TEEQ| T2
A BE(process module)Ze TEEE SR 25 TS
7K1 Rlend, MxHel 27 AM2|eb MEo|
7| Mu|E2 =85l UCk Fig. 4= FPSO2| MA| pipe rackzt
Sito| pipe rack 252 olE 20iECt

—
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Fig. 4 Example of the pipe rack and the pipe rack
module of FPSO
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2. 7| % 74 wHzte| vl

Meto] B2 S0l Bot AT 20| 0T SUAIEk, FH
Zpiso| g £ EE FPSO AR T2 U 250| 52 5
M7 2 AT ofF nlEE Agolct Wtk 2 oA TofA]
= M) US| B 54 Wl BE et HUE
UEo| B2 Mgt ¢S AL, blms| Byct

WS OlRBICE S BAS SoiM 22X WS o3l
B2 2EA2 Aol © Tl Mg Zoz EEsien, of
£ Sof Mulo] 2 21 2US HLSICE Cno (2011)E 21
HoliMe thaloz SAN wig olgsl] Fue FHsIY
o}, w4 MES glsh Alpt BAID| £ BAIS 93t CfE 37
E;‘I% %EH Al c HF =cF =] =1

x|
=3

7hef sk =2 Eo]| Chall #& LU (volumetric density) 24
=

- =]
S ME310 T FHS TSIt EEH A o[Qe| CIE 2
A Hl_ =X

3|
2 Hidop| 2lstod, 2E B & 7|4 &< dlgd &4
H=(adjusted coefficient) & TI510]1 S FH A| 7|H S2<
ks 1 = ULE sICh Seo, et al. (2013, 2014)2
Aol M= FPSOE thaloz SAMel dHs o|g8st 58
Mg $AsIICt W MES 26 AREMDL 84 242 ¢
SHu|MY CkE 5l 2ME &dll, FHAIS TEot siUEH
Eo| 52 £ ZHEZS JHLUSIRICE Um, et al. (2014, 2015)2
Aol = FPSOE CHACZ Slo AX ColE|2RE ZX3}
s ol zldel B FHAZ FielaA siQch F,
GP(Genetic Programming)E 0|83l F™AIZ TS0 HUE
HEo| Zat FM DnElS JYES|QICt Table 12 &8 AFE 2
ok Hz|st Zo|ct

Olale| 7= Mulo|L| SHAEHES| MA| =2 25 T
o S FMot= ZH2=Z SFYE(QICE SHX(2H 1 ofslef The
Z, 2 e STH Sl tist EA 2 ole| Haks X5t
o37= O|FOZI | gict. w2 2 ¢d7e| J&2 pipe rack

| |y

£ &3ll FPSO MR == M| 2| & FA2 ot sict
2IM FPSO A 1Z=E9| pipe rack ZESES HAlCZ, ZH A|
2 ZZHE 7N = 519 ciRlz EFslo] Zze| S7s 24
Sl Cleksh aiHs 2k2sio] ZS Filske 75 A5
Ch st B8 FMe| ME tHHE FEED 47| o|F2 MXEe

Table 1 Comparison of this study with related works

Study Objective Number Estimation method
of data
Rgnar and . Statistical| Ratiocination
Bjorhovde Ship 17 method method
(2010)
Cho . Statistical| Regression
(2011) Ship 21 method method
Rui and Offshore Statistical| Regression
Walker roject 153 method method
(2015) | P
. . Volumetric
Bolding Offshore Heuristic )
(2001) project 60 method density
method
Seo et al. | Offshore 10 Statistical| Regression
(2013; 2014)| project method method
Um et al. | Offshore 10 Heuristic | Optimization
(2014; 2015)| project method method
Offshore Regression &
project . .
This study (pipe 3 Statistical| volumetric
method density
rack
method
module)
: [— = =
3. Pipe rack 252 5 &4

£ AFoM= AN HoHE &235101
pipe rack 25 ES 519l &5 F
72 pipe rack 2&52| & E&=2 F

-

PSO % 7xE0|

3.1 WBS (Work Breakdown Structure)

| Pipe rack module }—

structure

outfitting

—| Module 1 I—

—| machinery |

electronic
Others
structure

outfitting

—| Module 2 '—

—| machinery |

—| Module M l—

electronic

Others

structure
outfitting

machinery

il

electronic

Others

Fig. 5 WBS of the pipe rack module of FPSO for
the weight estimation and calculation
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0|5 oksiAl ZISHY - 5 iRl 7 27| &5 01Tl il

F2k Fhlof| M510] A Mudsh Z2F 2ol AR 3 H|A| 7FsiAl Elct. w2k pipe rack A2l S2F Ho|g] 37, 2t 25

Mol =2 =XM2 2|5l pipe rack ZE2| T2 319 cielz 2 of ZF dlolgf 2170, 22| Zt S3E FF 0= 217HE
75101 WBSE TM5IQICE 2 odolM = A S WBSE Fig. 5 E535l0] a5t

o Zc} WBSE FPSOQ| pipe racks CHAtoz APMSIQ o0y
pipe racke| St¢l HH2= 7—.‘7—#9 T 252, &5 kel B
= SBYER L5 M5IcE 8852 F=(structure),

(outfitting), Z|AHI(machinery), HH._F(p|p|ng) M7 |(electronic), 7|
E} (others) 2 7-2=(01, Ol= Il e M0l 23] 285

= o) BB2 vilst Zolck

O|ZH

3.2 Pipe rack 22| &2 AX rfo[E]

2 o175 9lsH 7| FYE FPSO =

HME 37| & HlolH

% §—‘||'E€|'93\ }' O| I:'”OIE,-I'— plpe raCk X-lx‘llol J_l[' Tk A‘”—'—
50| F2 72T 2t ME 25 ¥ ZZHz A= \WBSO|

7z EH%EI" SH HoleE

ALEEH Hlo[HE

7|e| FPSOS| A& o|ole{ HO0012t HOOO

HO0032| &/A HjojEf= o= &

LiERACE Fig. 62 & 70l
LIEkH Zolch, oS & 5% 242

2lsiAl 2

P2 32T,

=20

B F4 wele] 20 AIZEH

3.3 3 FAE 9lst e MY
Pipe racke| SHE FiSP| 26IM F 71X SFe| HEE
AYsidict My 3%* FAA(weight  estimation  and
calculation model)e| BT} El= T2 Heb F2F FAKo|

factor2AM E0{7h= E=x “4 +E AUt T2 HEEM A|
X*(volume)o E._Fo' HV‘E ME 5%9& }. Pipe rack 2&29| Z2f2

52| Y0l FE o|FL, V|Etujat & M| 382 §

Ekoi —TWEHZP Boldmg (200 )% ZS510] B2 od70lA |
HME Y Fio F #MLZ MY 70| 2 AFME
O tiY W2 X|MsiQict oHH, BEX He4s MFo| 2F
AflolLt FPSO2| M%| sl 2 8 (codes & standards)of|

w2l 2ol I P2 o|xX|ls HEER MHsIC) 2 oF
oAM= Nicola and Sarah (2012)2| HAT7E Zk15101 Hijx| AdA|
oF MHE cable traye| AX| 08, LER(Local Equipment Room)

Ch AX o[BS WBS E2 Ml2s} 5lo{ 2t X o[BS 5 A%| 045, material handling, PFP(Passive Fire Protection), 7|
~ 7lile] BEZ MEE $= U0, 1 519 el -3—+77P(I M| EHothers)et AdH =11} REAE pipe materials@t AA Y
25} sicjH| Aoz &gst 4= Q= AN H[o[E (design life)= 2= HEE2A MYSIACL,
HO001 10R 11R 12R 13R 14R 15R 16R 17R 18R
volume (m) | 48100 | 5382.2 | 46089 | 35,8356 | 46089 | 35,8356 | 5,.835.6 | 51347 1.1
Weight (ton) 423.2 480.8 425.1 421.5 502.2 416.0 371.9 383.7 52.6
ST 232.2 260.6 228.0 181.5 235.0 180.6 181.8 228.3 -
SO 5.2 5.3 5.6 6.3 7.0 g.2 2.9 5.1 -
ME 1.6 1.2 0.7 0.9 1.8 0.3 0.8 0.5 -
PI 87.7 141.4 135.7 169.2 197.3 167.4 111.0 80.8 52.6
EL 95.8 71.8 54.8 53.6 61.1 54.4 é4.4 9.2 -
IN+Others 0.6 0.3 0.3 0.0 0.0 0.1 0.1 0.1 -
H0002 M141 M142 M143 M144 M145 M146 | M147
Volume (m) [ 6063.6 5481.2 | 59905 | 11,5282 | 13,281.1 | 8513.6 1.1
Weight (ton) 472.8 386.9 518.1 817.4 790.4 782.8 83.6
ST 258.0 213.4 239.3 350.2 589.9 370.0 76.6
SO 26.7 12.8 238.% 15.0 29.8 46.5 -
ME 85.9 - - - - - -
PI 65.0 158.1 235.8 435.6 347.3 2343.7 7.0
EL 15.0 6.0 6.1 7.7 16.1 14.4 -
IN+Others 42.4 6.4 13.6 8.9 7.5 8.2 -
HO003 X01 X02 X03 X04 X05
Volume (m) | 3167.8 | 10.448.1 | 9472.2 9 255.1 99816.6
Weight (ton) 440.0 1,190.7 | 1,056.8 1,325.7 1,280.3
ST 185.8 704.2 625.0 755.2 711.2 ST structure
(o) 26.0 116.6 86.0 120.4 112.1 SO outfitting
ME - 1.8 0.6 2.3 5.4 ME  |machinery
PI 79.4 168.7 156.9 207.2 192.6 Pl piping
EL 96.7 148.5 144.1 138.5 134.5 EL electric
IN+Others 42.6 48.9 44.2 102.1 116.1 IN instrument

Fig. 6 Detail weight data of 3 FPSOs used for developing the weight estimation and calculation model

JSNAK; Vol. 53, No. 5, October 2016

365



FPSO Topsides Pipe Rack 748 Z2F FAF i o471

ZtZto| Hx B4} JEkg = 352 cfga ok
Cable tray A%|0{5: Electric

LER MX| 045 Instrument, HVAC, L/Q

Material handling: Outfitting

PFP: process, L/Q

Others: Machinery

Pipe materials: Piping, Structure, Outfitting

Design life: Structure, Outfitting, Piping

3.4 Pipe rack 2E2| & FAF 4by

2 70IM = pipe rack E52| S FHS fIsl S 7HK| &
o] ofl QA ATlEH BEA oSN ARBEl 03] JIX| B
=Y dHs 28 o 4= ACt MZSIict HE JV|2Mez &
AX dpHol 24 XSHS 6t 37 242 285101 2+ 25
o EF HIO[HE &9 Aoz LIERfQICE Fig. 72 2+
pipe rack B& &, S £x& LElH Jej=o|ct ¥ ExE
AMHE}S I 3 3 7HX|9] Z2 YMsiiT, oo 4zt #HS

B B B
£ 20 BAISIGCE BAIE A2 227} 22 AlBYe B8
Of 1%} CHEI, 27} ClgiA|2

= 4 (1), (92t 2ot

Il
0
_O'L

B
_O'£
¥
o
o
ny
:

=
o
=)
=)

w(v)=0.058v+141.2 (1

w(v)=—3x10"%*+0.0913v+ 64.074 2)

Weight/volume of piperack modules
1,000

700 y=0.0584x + 141.2
R* =0.8941

y =-3E-06x? + 0.0913x + 64.074
R*=0.9322

Weight [ton]
wu
=]
=)

0 2,000 4,000 6000 8000 10,000 12,000 14,000

Volume [m?]

Fig. 7 Weight distribution of pipe rack modules
according to their volume

ME AAIRH L O @ofMeE ol
T 2 =2ole £ AU, BllM= o] ZEMofA B
ot ZoE & = AUch 2 H00012| 18R, HO0022| M147
252 Hlolef gfolck o] 252 Aol HlsH MM F2F glol
2 Ag =Role 5= 2=, O 0lRes 25 RS S2fsk= pipe
unitSe| B2 HE0| =HUX|T MM 2 HELX| LW| HE

0 X|PE &2 Aol vlsh BT 4t0] 22t
2 H|o|E{&2AM, H00022| H|o|E{olct HO002EM-2 cable
trayE HIXISHK| b2 SAMOEA, cable traye| Z2fo| tiFxlof|

w2} olet 22 gt LIERA =Uct 32 H0002 SM2of CHE
25 (M144, M145, M147)2M, AlthiEel LT gfel 242 ol
S sirMo=Z sME 5= ok
olet Zo| &+ M A1t oo|E JHX|7| flshM= AA o
O|EE HIZ &83s17| Ech= CHE M4=50| 12{E B3 20|
Zosict olzfet By S FallTe =M AA H|o[E7| 71|
S0|dES e = 0 ZF ez Hrt on| Ql=
d fol2iM A Ho[HE 2H5P| @
SiM (MolM= 2& 2FE Snlsk= pipe unitSoll thst M=
HEsl0f Bigsk= Zo| s, @M= cable trayg 13
5101 M7| 3F 9 gf2 FH5ks EMzo| ZRslch @2 of
o| AEM, 7= 2| I/ YekS o|xls MH Y

off olet 2 o] Eesich Mol ek 517 FACE o=

=

Mo orr
_|>~

[N

=l
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MTo| ZENS solst 4 glolott of Maleh 2uE 55|
S CI2 W4 Defe Wet ook w2 25 Bzl 23
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L
ol ot SiXlE IRl YBk2 FOID oisls BX wg
£ 32 ol 8130, 0I5 9lolM 27 248 Sl o
< =]

Aol Al gH(factoring  method)Zt HHES i

re
—1‘> 0
i

(percent complete method)S H&3I%ch F, E=x

factor2 HME3I10, ZE0A 2 3B 5 FH2 8L
o] S H|E82 Soll FoIACE A ATfsH B

MOl Hl0|EE 7HX[7| W&ol 0| factorizing 5F7| #
197} Ut Fig. 82 7|1E2 H5l0] Hx #iE
= LIEkH Zdojch 2 7oA ARBE Ex B0
Z ME7fe| HMAol Holof| o ZYE giez, FF

sHAIE Siolel Mg 2 8T 2A2 S8 ST 22 2H

r nE
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0z 0 HI
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e
x
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El

il
A
=
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St joi o
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1
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Parameter Criteria Value
Design Life 20 years !
40 years 2

Small 1
Material Handling Midium 2.5
Large 4

Special Case None 1
duplex steel 0.8

Materials stainless steel 1
carbon steel 1.25

None 0.1

Cable T

e Adapted 1
Others No LER 1
LER 50

Fig. 8 Quantification analysis of factorized parameters

ol 2t BT YW 2F A Bl 880, FY 8IB
2 7P| 9lsl A% O[S A8 ZTUE Fig. 90 LIEKS
Cf. A8 Tlolelel B3 82 AT 1 YN HeS B
oni, HEpt B ks AN Holele] Bi Lol tfE 2
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OG- oksiAl- ZISH - 5| & - iRl 7 - 27 |- &:55 - oA Tl - (e
Disciplines Weight_ distribution
according to group
ST ) ME PI EL IN+Oth. | Total Stg:g‘u”ga' E'gf:)ﬂ;a'
oopq | ASBult 0.506 0.012 0.002 0329 0.151 0.000 1,000 0.846 0.154
Adjusted | 0507 0.015 0.020 0304 0.152 0.001 1,000 0.847 0153
o002 | A-Buil 0.491 0.040 0017 0412 0017 0.023 1,000 0.944 0.056
Adjusted |  0.434 0.035 0015 0.364 0132 0.020 1,000 0.848 0152
0003 |AS-Buil 0.565 0.087 0.002 0152 0125 0.069 1.000 0.804 0196
Adjusted | 0635 0.076 0012 0.152 0.095 0.032 1,000 0.861 0127
Average 0500 0015 0015 0320 0150/ o0.000] 1000/ o850 o0.150

Fig. 9 Average weight ratio of modules by discipline

2 7Kt "ozl ok, of g2 EXS ¢e = JIYsINt Tt 3712 FPSO2| pipe rack At= Z0lM 27|12 FPSO (HO001z}
AL B2 cable tray Z&, Al7|(instrument) & ZdH AA HO002) off B3 F4oF WHE XMEs5101 FAAIE ThE1 0
% 204, carbon piping |IFEI ANMS ue| 35E hE 4t LIHX[ 17]2] FPSO (H0003)2| pipe racke| S2ks FAGH=H|
o|ct. Hgst 3 1 ZuE AN gluh dlWsio] M2 ASSIRIct
ZBXMOZ pipe racke| B FAS floll SAHX 2, AF X HO001Z} HO0022| &2f HIo|E{of| Cisl, 2= FE &
aiH UhES giHS MEs50] A S ohEQlon M= I}5H= piping unitoll CHEF M& 2X1} cable tray Hix| 050
Chkel 2ot MY ZH 25 8 A5 o[E7F F:0{H *ls o, 0] Cist 23S fisict of Z3f 2ol o|f)x Z+ 25 & B
£ HH5ID FA XEHS MEo10] AXS HEZ sk FAHA 2 Fig. 102} &}l 8¥oz FA| = F2o| A S &
= DhSO0fHiC) ESE AR Ho|Ee] SBE T W2 Sl 2+ A El Ho[HE LERHCY,
=54 23| B H|ES AESICL 0|F MZ2 pipe rack Ol 23 =l Ho|Eof =& XIEHS &80 ZSME &
of st B8 MA it Ex B ZES FAR tisiH SIH Fig. 113} Zony, MRS 1, 27 ez Ziz2F 73
2R B2 FMO| 7tssict 51 Al (3), (4)2F ZLCt
4. Pipe rack & FA 2iHo| M w(v) = 0.071v +98.46 (3)
Fol| A Med5t pipe racke| B2 FAF S XMEs| HUrt w(v) =—3x" %% +0.0150—15.98 (4)
Module |Volume (m) | Weight(ton) Module |Volume (o) w’;‘i';:i:f:n)
10R 4 809970 423171 10R 4809970 423171
11R 5.382.190) A80.832 11R 5382.190 480832
12R 4 608.890 425073 12R 4608.820) 425.073
13R 3,835.590 421473 13R 3835590 421473
HO001 14R 4 608.890 502.192 HO001 14R 4608.890 502.192
15R 3,835.590) 415.990;'\ 15R 3835.590) 415.990
16R 3,835,590 371.928 16R 3835580 371.928
17R 5,134.690) 383.686‘[/ 17R 5134.690 383 686
18R 1.100 52617 18R 550.000 52.617]
141 £,063.640 472 801 M141 6063.640 528.750
M142 5,481.120) 396.886 M142 5481.190) 450442
143 5.990.490)f 518.118 M143 5990.490 589.721
HO002 I 144 11,528.220 817.395 HooD2 NM144 11528.220 932340
M145 | 13,281.070 790.382 M145 13281.070 892.882)
M146 8,513.560) 782.770 M146 8513.560) 885.807
M147 1.100 83625 M147 880.000 96.169,

Fig. 10 Adjusted

weight of the pipe rack model of the past records
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Adjusted weight/volume of piperack modules Wpy = MX PIRX w (U) (8)
1,200
wp, = CTX ELRX w(v) 9)
1,000
- ¥ = 0,071x + 98.46 ';
R R =0.8943
z Woy, = OTHX OTHR X w(v) (10)
z 600
3 y = -3E-06x” + 0.115% - 15.98
£ w E=ger 07N, we, s RES TE B3 3, DL A 2,
-
= — — —
200 - STR2 282 7% 33 Y HIg, wgpt 259 2T 35
[ [ . . =
o ° £, MH= material handing, SOR2 252 2|& 38 &
o 2,000 4000 6,000 8,000 10,000 12,000 14,000

FH|E, w,pT 282 7| & £, SO special case,
. . . . . o =o Ox =2f (=] = [=¥e] o o
Fig. 11 The distribution of volume and adjusted MERZ 25° 71 & S 8I8, wp= 282 HE S
weight of the pipe rack module Z =2 M2 ME, PIRS 2B Hizt 25 F& H|g,

wyE 282 W 35 5, CT< cable tray, FLR2 2

52 M7| 38 FHHIS, wy,,= 252 AVIAH7EFZE S
= =

Volume [m']

0f7|M,w = pipe rack 282 S v = 2 52| A

o
=
ERACh 2Z M0l T2 W4l HMEDt ofjzl B

20| ZZEM =2t 4|82 5|0} 522 o ZS WoiF=H ;[ 2 OTH= ?|El, OTHRE 2&°| A7I2t Vet 55 &%
Zxo| QSO DAY S A 4 9le ZAMIS 2l HIES LERACE A (11)2 4] (5) ~ (10)8 2F Het Ae=z
4 9lonf Al (5) ~ (10)2F 2} Ol= pipe rack 282 ST A2 HEHCE A (11)27F8 24
pipe rack B2 £ ot Al (12)2F 20| FPSO &HF2|
wep= DLX STRX w(v) ) A pipe rack B2 & = Uck
weo = MH> SORX DLX STR> w(v) g medue = WsrTWsoT Wapt Wp bW T Wory (11
Wy = SCX MERX w(v) () Wyipe rack = DaWmodute (12)
As-Built Data X01 X02 X03 X04 X05 Total Estimated Accuracy
Volume(m’) 3167.78( 1044912 947221 925507 9916.61 42260.79 1.0715
Weight (ton) 440.0264| 1190.713 1056.765( 1325.716] 1280.34| 5293.559
ST 195.2786| 704.1968| 625.0134| 755.2985| 711.1852| 2990.973
SO 25.9622| 116.5703| 85.9892| 120.3609| 112.0922| 460.9748
ME 0| 1.8348 0.627| 22748 341 81466
Pl 79.3881| 169.6838| 156.8578| 207.1696] 192.632| §05.7313
EL 96.7494( 148.5033| 144.0978| 138.512| 134475| 662.3375
IN+Others 426481| 499235 44.1782| 102.0998| 116.1083| 354.9579
Estimated Data X01 X02 X03 X04 X05 Total
Volume(m’) 3167.78( 1044912 9472.21( 9255.07| 9916.61| 42260.79
Estimated Weight(ton)| 501.1811| 1351.533| 1266.545| 1246.43| 1306.325| 5672.015 Variable Parameters
ST 318.2102| 858.1165( 804.1559| 791.3841| 8294127| 3601.279|Design Life 2
O] 38.18523| 102974 96.4987| 2496609 99.52952| 432.1535|Material Handling
ME 4773153 12.87175| 12.06234| 11.87076| 12.44119| 54.01919|Special Case 1
Pl 76.37045] 205.948( 192.9974| 189.9322| 199059 864.307|Materials 0.8
EL 4773153] 128.7175( 120.6234| 1187076 1244119| 540.1919|Cable Tray 1
IN+Others 15.91051| 42.90582| 40.20779| 39.5692| 41.47063| 180.064|Others 50

Fig. 12 Verification of the weight estimation and calculation model with the past record (HO003)
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O:|7|A-L wmodule% plpe rack E'=9_| §%t’ w])ipe Tack% plpe
rack Mx2| k= LIEKACE o FAAES 285101 H00032
= T2 Fig. 129 ZCh Fig. 122| ZulE =elstd, Zt

=
pipe rack 59| FH Z2F2 AN Sk} Cl Xjo|7} LEX[2t

Kl

M pipe racke| B2 2F 7%2| xo|7} S & = RUch

S 2F FAol dmtd g Eolsk| ffsl, MA SM HlolH
ol Mgslo] BHS MESHF, 3BE ST Hlg9 HAE =l
5H 20 MAHMOE FASH AEE HoUS =elsioict six|gt
izt S50t M7| 382 2 |80l ck Xjo|7t A=, of
= MEER 22| H8E fgel gEof 7[elst Aoz Eolct
Fig. 132 3&E 3 4|89 FHUS BT, Fig. 14= =
B8 Y HRle| FHEE 2oiFECt

Weight ratio of FPSO topside according to discipline

(estimated)

%
80
60
40 - f ﬂ Ay
20 & = -

o A A r 4

ST L{o] ME Pl EL IN+Others

W HO001 W HO002 W™ HO003

Fig. 13 Weight ratio of FPSO topsides according to
discipline (estimated)

Weight deviation of each disciplines (estimated)

.II-‘II
sT sOo  ME Pl EL

IN+Others

Deviation [Ton]
N oW B U e N B ©

-

Fig. 14 Weight deviation of FPSO topsides according
to discipline (estimated)
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