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ABSTRACT : This paper is a study on validation model that can verify the arrangement of equipment
constituting offshore plant using system engineering approach in offshore plant tender stage. In order to
design offshore plant topside maintenance equipment, topside layout verification should be preceded.
However, there are many errors in the bidding stage due to the FEED results that are not perfect, the
verification can not be performed sufficiently due to the limitation of the bidding period and others reasons,
Therefore, we propose a validation model that can effectively verify the equipment layout within a limited
condition by simplifying the main process in the system engineering process, which is a multidisciplinary
approach, and confirmed through the Functional Deployment Model . Also, we verified the validation model
for topside equipment deployment through case studies
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Figure 1: Concept of operation of offshore EPC Bidding

e
U

42 m SI=2EH

m
ok
_Io_||

E



=°.£

3} ] 1—];}04 HFEA] APde] HEZ} 213 = of
@I SNFZHE Aulula]o] gt AP RS AA|
FO 22X ?JZ“:W H olg] o]F Fdto] FEED 219
TS THostal 25 A 2HCONTRACT)S gt il
o|gpAkete st 7144 X7 (Technical Contract
Conditions)ol tgt A& A/dsl= Ut

22
<
3

Uolt

2. =pigiy

SHE ARIoA QlojM SAHLR dAYA R e
3= A ] o2 FEED(Front End Engineering
Design) "§20] 2850} gk, AEH &4 Oil &

Gas SHE Oﬂ@‘ﬂ‘?} of et S-EHE 9 M EHE
O|27|7IA] 1 A-g-Fof W 2§ A2 v st} 5t
At Z|Lof = o]t FEED AAHH2S 7|uke g 7k7¢
o A =W golA A2 HEs] f4eR
A7) Aldskglon] 1 i #AQl WHE Fof shurt

Al2"lol 2y o] 8 (System Engineering)©|tt,

AlAEIA Y o8& TFA 4 3 9-Akdll] 2 A=
A HPZRAE FA0R A7t 2= olgitt,
FZoll= olefgt ZaFolA Hloju A g es I

g el yrkar et

L 20179 59 API(American Petroleum Institute)
o] = API RP 17 Series(RP 17A~W) E20] tjs}to] 20
709] 3% Subsea ¥ API fmﬁ’% 50%}— Az ols
AR AAHA YO YE AEEgon o] APT
RP 17A0] 93k,

ole} Zro] B0} oAl =2 Aol A< /\V\ &l
AU g o] antAgl WEo s v
glom o]t API RP17A2] 7§42 Oil & Gas oH%%ﬂiE
£ AAlsl=d glo] 8 #2007 HAEGt= o & 9
)7} Qlet,

SEATE 7R U 2lof A XY SjFEHE A A
AR Yol T Al Sl o] Fo] A x| ettt
AR oy EHE FHOE JFAA Ao ok ofA
A 2"IR Y o &S 283t A AL7F KgY ] o] 2 A%
oltH2~6]. ol S oA FAR AH = & FafA
A9 EQolof 7 AXlmo| A= AlAFIA oY
of IAH ATE SAAIAE D HF s FEAATA
Y NG o R Sfjsto] dstal 9lom FFE AlA

HFSAE FARTGA Aol FS 3 Al wiA]

STYR | #3 AT

Eafo] AR HPBAE An
9= FEED 472 nolsls ge=
g9 7oz 2T, 8],

gAYl A=
= 7]"“4 Hoo

A& iRy efgo]
3. ZH[EIX| HE 2= I A3

2 =2oAE AFZSHNEY FAESFE 93 3D
Modeling HAE] Bt AFAAEAR} 9 AZIT2 A2
£ AAFdIR Yol g3l 1SO 15288 #52 Fto]
oL S FEUE AFF2E (Topside) Ao
Aol A&l sl 2 Aol Qe 7]l
2AES o2 AR ATE AABIHEHO)

FAH WHEORE ATAGFEAZEAL
(Requirement Analysis)e &0k Y2TA A9 o]
AR Austa 22 B4 U FojE ATAR vh
08 AAEeR9] 7|5/ EZ2A| A (Functional
Anclysi) AAHA20 5 A5 oA AR
A2 (System Architecture Design)E %9
S o A (A Bl BRA)S S B
Adow AWeldrt, B A ATE S hare
2,000ton0|3} ANFZHE FEE BE 7H‘ﬂ‘7lw}‘ﬁ &

7[gto g gt HEdA Yol AR O RO AEE EHakl
e AEGA R} 1 A AE 7RO 2 23T,

M

3.1 @A 24

A ZgIZE] qlo] Aekdt Ak Aldsto]l AL
FE= TAtke A N2 DA A FagtAgel,
& ol A9 AlARIE 7] SAE ofsi A= EPC
HrEA . Al 3F A HVendor) 9 UE 22009z A%
ot HHE ols| @A A= Hel(Management &
Sales), PM(Project Mananger), EM(Engineering
Manager), Process, Mechanical, Piping, Structure,
Safety & Enviroment, Electric & Instrument, HVAC
& Architeture®} Basic(Ship design)g@Atz Al &3k}
%tk 1% Layouts sl vz 9 71 EdArt o
A olsfHAIAL= Z*}ﬂ"* om QETAANA Y FAHS
) A Y oS SJgt AR AR Mechanical'®
GAZE 7V & olslAAtE ZRAESIT, ofshEkA AL
ZHE 253 QAR 37 7[5_FAR AseT
A, V5 S AFIHE AFATAR 9 710l of

ZZMA

THE PLANT JOURNAL Vol.13 No.4 December 2017 m 43



Y 7|54 g gAElo s 74

o A
Handbook"ﬂ/ﬂ AASE B717)E) %
sto] gholskal RTME 5ok S7ARY 284S
cH10).

ot 29 8}
o8 QARRFel HAA E}lS INCOSE SE
A7t A4S 5
sola}

=

327 X 45=4

el 8RS 712 V1 e RS AASH,

ol A AERE AR AAGA oA frA| HaA
ARE A%t Layout HETBELY2EA 7} 7|52 ©]

AR 0| aYstolof sh= 7 XY ol
7t 71578 Fadk= glojd e 24749 o]sfjtA A0
Al dakeat oAFE A ARl

A ABIRIA Y ojgol| A= ol AR} QAN O R ELE]
7154 /M7)15A QARES Bestal 7|5 QS ARNS
9 A9, MOE (Measurement of Effective)2} MOP
(Measurement of Performance)& A <]stofof sl 2
E—‘v:oﬂ/ﬂ" MOE= 7} 750lA AtEshe dakaat At

AAARE}O] 2A9HZ AASIT MOPE 1 A=<=

=) & Aot

2 AoflA= 7P 34 716S 435k Mechanical”]
oo THOE 15 AL VA RES Vs
gt} AR IFARRE e A9 S
Bolal= THA|(Fig.2, Function 4.3 Confirm Configuration)
]
O‘ﬂqﬁ]‘ﬂ’ﬂ“ FEED A7) 49 A&wr} Hot o]

£ AEste ZsolH ME 7|5E R Data Check &
Rev1ew%]’ole“ 75 FEED Result Maturlty Report
£ AEd B3 24 2 gle
2 ER32 Risk Fe|= T ohﬂ. THJWHL 2470
2 FAESA] ARS A3 Layout 457152 =35t
+ @A (Fig.2, Function 4.4 Check Layout)©]t},

AR oz Hisd Mechanical7|5olldE FA RS
£ 9Igh glojok Eelsh] -?—]3}04 2|4 F=F (Weight)
= AAsta AA Y 7| Eo] He AR s
(Maintenance Philosophy)< HFE-S.2 HES] 7} 7]
SoA 7S fA S S-S Mechanical/
Electric Equipment List° HESFG L o|uf Ao L
AJ(Configuration) Q1S $J5te] ZRA|AHGAL] AF
SAL Z2EH o] @AE F5Fo] Mechanical”]-soll

]

.41

A& Process” ] SollA| Process 7439 84S Q713H}
Process”|'e> ZEAA AlEH oS 4=8)5t0] Heat
& Material Balance® A3t 1 Z3s vigo=
BFD, PFD 9} P&IDQ] %9+ 2H4510] Mechanical”]s
oA Azttt E3F Piping7| 525 E 6317 o]49
gpo] L v G E Y o wo|ZSpool, thE Valves] ¢
i] AR 5o ARE wslsty Electric & Instrument”]
5O 2HE Electric AH|(VFD, Transformer) 74352
@Ee W}
o3t 52 Fig. 29| 715 RE FoH e A
7)o Zoat HpAlo 2 ML 7 o] X3y AR
Btg o 2 Vendor?|l & (BFHFadA 715)lA
RFQ(Request For Quotation) ¥4 3o 7|4 K
I: O

Ageon] AR 27 5 gelst
ek

A9 50| F=H 0]F Mechanical’] 52
TORRE AFHke ] AT} 7L 7)ol Al
AEANE vigto® oD THHE 9 ] |99
oA GA|(Oil, Gas, Produced Water) 52 24 &

A7t P=A &elsl7] H5te] Rotating Equipment?]
NPSHrat % 45 (Height) 52 2RIt} olo] A5
oA LAYl LFES Issue o2 HFoal Risk 3

2 Belisle. Ol ot ApEU=E 2oL 2
£ FHRLTS 23 29, AN 2

el e
9Ig A AT AET 4 e

THo="TT

ﬂJ

H3IL O =
Faa T4

AYolde

3.3 =X O} X HAZ=ZM L

A oA AAEZLZOR BAY 7|=S 24
7Is& w¥ske ERHoIEAE AT AL
o2 AYd 7leeS & IS F3t] 0H7=ﬂ~o—71+?n
Y SASTER B8 449 7S E 7
& T6he Ao g2 dET. Fig 28 71
S AT eR FelHa g Vs R E S Fig,

oz 7

/\Z

24 E1 1 FARES T
= Eﬂ 3| o]-;/]Eﬂx—]
JILEJQ Eaﬁ 0]»7]15“
PR Wy

Ae 4 7ls= stk
At




HFEAE FARFZA AUl Fo 3 ] Wi A] AT

Vendor
(MH)

132

Vendor
2

(Topside) . =
AllInternal
takeholders
F131 £132 (i
z | o |

T

Manageme

PM/EM

All Internal

Stakeholders
D,

Process

Mechanical

(<)==

All Internal
Domain

\
\
\
Layout
\ Verification |
\\ Report
\\ i
|
r | e \4 | /
Confirm f
N Configuration > CheckLayou /
N 1ot e e
\ |7
\ A
-~
~e—— -

Piping

Safety & Environment

Electric & Instrument

HVAC & Architecture

Basic(Ship Design)

Fig. 2 EFFBD(System Level, Logical Solutions)

2 3% Fotol & Lol AU AYEUE §
2~ 3t A AuA] A4

B mBoAE HEBUE] 184S 9T 3D
Modeling A0l B3 A% 2458 AT o]
W ZEAAE Foto Hst HUSAE AR RS
BEAA U] A1lo] AEaaA} sH Ff A Lol
QA2 72 =S thaho2 AT AAsch
A B g0 L olsfata A EA e
g Sofo] JRUANNY olshuANE At
Ol a5 oz Ndaze] 7
H5Ae ANstgon 25 A2d obd)

4)«

H

A AATHE Eote] £2H 7158 B dop|aR
gsko 24 3D Modehnge AZs] Yot endS
TE5eh =58 3592 Mechanical”l52 $4
07 Y oS Aysielct.

E3F A AT E Foto] JEAZEAE 9 FEED
Verification Z-5< 213l glojA 7ids & e
x%&s]—r,}u:] HH]—E /\]7}1,]101] ;qgﬂ og ﬁZxL%J% _/Fsgg
g 9lon 712 geAt Ayl oEgt dAYolgH
£ ot AA AR Aol ozt x| yoly dikE A&
EYE F5513H.

Ao & S QAL ZAEAN A HLHE §
33D Modeling AE =3 AJof| A|AE AR Y of7] 7]3 0]
a7} glom tfy AIARL A ] fEEle] 28
w= AlLFEAA Yo o] AR HE FEHYA7A] S A
2 7R=Ao] 9122 Folg} 4= QliT}

THE PLANT JOURNAL Vol.13 No.4 December 2017 m 45



ro
oX,
o
£
oE

NESS e k| F4.4
(Context)

sl9A Lo R0l 7|50 Bt gl shck

Fig. 3 EFFBD (Logical Architecture System Level)

= Production Systems—General Requirements
and Recommendation,

B =R MuljofEHEATLAL] FAAIYQI SYS (3) Kee—young Shin et el. 2014, “A Study on

HEAGA LAY 15 9 27 sl = A5t Application of Systems Engineering

(PMS3520) Approach to Designing Continuous Casting

System”. Journal of the Korea Society of

PSR Systems Engineering, 10(2): 15~20.

(4) Sun Young Kim, Jae-Min Cha, Junpil Kim,

(1) NASA. 2007. Systems Engineering Suk-Hwan Suhl, and Hwal Won Surl, 2041,
Handbook, Revision 1. Washington, DC, “A Systems Engineering Approach to FEED
USA: National Aeronautics and Space Work Process Development for Refinery
Administration (NASA). Plant,” Journal of the Korea Society of

NASA/SP-2007-6105. Systems Engineering, Vol 10, No, 1, pp 1-15
(2) API(America Petroleum Institute), 2017, API (5) D.G., Hong, H.C., Byun, S.H., Suh, 2014,
RP 17A: Design and Operation of Subsea “Developing empirical connections based on

46 w HHI=UES]



2

HFERE FARFFA Aol FS 13 4] v 2] ASTH Lo A a7

interrelation analysis between technical (8) K.Dykes and R.Meadows, 2011, Applications

activities of systems engineering and FEED
process in plant construction industry,” 24th
Annual INCOSE International Symposium,
Las Vegas, NV, June 30—July 3

(6) Dae Geun Hong, Hee Chul Byun, Suk—Hwan

Suh, 2014, “A Effective Analysis and
Management of Technical Risk to Turn—key
based Plant Construction Contracts using
Systems Engineering,” Journal of the Korea
Society o f Systems Engineering, Vol.10
No.2, p.59-69

(7) Sirous Yasseri, 2014, “Application of Systems

engineering to subsea development,
Underwater Technology,” Vol. 32, no. 2, pp.
93~109

of Systems Engineering to the Research,
Design, and Development of Wind Energy
Systems Technical Report NREL/TP-5000-
52616

(9) INCOSE. 2012. Systems Engineering

Handbook: A Guide for System Life Cycle
Processes and Activities, version 3.2.2. San
Diego, CA, USA: International Council on
Systems Engineering (INCOSE), INCOSE-
TP-2003-002-03.2.2.

(10) ISO/IEC 15288, Systems and Software

Engineering—System Life Cycle process,
2008, International Organization for
Standardization (ISO).

THE PLANT JOURNAL Vol.13 No.4 December 2017 m 47



