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ABSTRACT: A muaintenance system for an offshore plant uses an optimal maintenance method, process, and period based on operation information
data and economic evaluation techniques. Maintenance is performed after one or more indicators show that equipment is going to fail or that
equipment performance is deteriorating. A maintenance system is based on the use of real-time data to prioritize and optimize the LNG-FPSO

topside equipment resources.

In this paper, a maintenance system is designed for LNG-FPSO topside equipment based on the IDEFO and UML methodologies. First, the
system is designed from the user requirements. Then, a standardized development environment and tools are selected. These tools are used to define
and evaluate the core application technologies for the system development.
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Fig. 1 Maintenance system for offshore plant equipment
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Fig. 2 LNG-FPSO Topside Process
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Fig. 3 IDEFO Model of LNG-FPSO Topside Process
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Fig. 5 Compressor equipment
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Fig. 6 Failure mode of compressor equipment
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S | final failure_con | final severity of failure Float E104

6 | final_risk_index | final risk index Float F8.3

Fig. 8 ENTITY List(System analysis information)
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Fig. 7 ER diagram for database system
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Table 1 Development environment and tools

Properties Environment & Tools
Platform PC(i5 or more)
Operating system Window 7/8
Language Visual C++, C#, WPF
Database MS SQL
GUI C# WPF
Graphic library C# WPF
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Fig. 9 System configuration

Y AR} QIEH O]~ B4 A2 A= o] 8=, A
2"l 842 ] ¥ FAESTE Y8 EE Z2IWE
& 2E3} 3NTh

MEE BAA2ES A WiwES A v wwet
E‘—Z“ﬂ‘n‘i Esto] vixstg o, Wl WFes BAA 2
& TEI] A% AR 7eE S HwEC)L B
w7 3 BAANZE N A Q75 T3 ARES 7
slels S Ao HwEelth BEAAES FE3
$gt W WFES Fig. 100] YA F8 wFEe 7
S AR W WA, “Failure Mode”= RS9 v Adde] FH
=< o9, A%, BEske 715S Y8 “FMEA” = AW
o] 37, °4°| A A 5& Hrks] S A
< 98, A%, #Eske 715S g “FTA = ZAHlE

S doJE YAEo g HSE S Axlslr] ¢
BES oY, AA, #Aelshe 7] “ETA" &
Ao M2 I FEE HARES

—

=
o

=
=

ol

& FUsL

A 91

| Information | | Environment | | Operation Condition | | Failure Mode |

I FMEA || FTA ” ETA || Failure Reduction ||Cost—BenefitAnaIysis I

| Maintenance cycle | | Maintenance process | | Recommendation |

Fig. 10 Main menu

- ASY

Fig. 112 LNG-FPSO “gH-7-2& ZHlE Tl =71l o

@ ARE YHshs Hue e Zlolth 2ol 1o 3
We] Axsie INGFPSOE TAs: AR7zE 9

Hullside 1Sl tie E2JE YEhd Z1 o2 dZstHolA ot
718 Addsd Q8% st 5719 4RI} UEvE
2 3ok k=r19 /\]-7‘ P&ID(Piping and instrumentation
dlagram) S g A"l E5T}0]o] 13(System block diagram)
< A7 gL e A 0?@ YEUES stk =719 1L
Aol uAge Ha Ao, HFu1AES OREDA HolHE

NRHOE glo] st FhAS Hw, £ L gL AF Yo
2 g% Y=S Sk

Falure Mode  FMEA FIA EA falweRed  CBA Meycle  Mgrocess

Fig. 11 Compressor information

CBMS MAINTENANCE SYSTEM V02

Info. Env. Operation  Fallure Mode  FMEA FTA €A falureRed  CBA Moydle  Mprocess

comectabe seo B

ey acaton uzyme qoE o

gy b O i R T i Gh e g |
e
e
Fakse of ompesor et 1207 Demage caused by ofher subsances 45607
S iy =
Urksbree of man mer sac08 [erp— s66.6
False pebabiity 2110
=
1)

Fig. 13 FTA of Compressor



LNG-FPSO Topside AHIE 913 BHA| 28 s 918 Al 9+ 539

of Tl rr+—§—
2719 7R, A2
quse Ud, A%, telshe

+& %}/‘37\]7]‘— °4 Ld‘l/\e “*Xi “%
Y gES Y & 5‘]7‘;“ il
IRFHE A GES ARG 18 EEE A SES AN
E A (FTA, Fault tree analysis)<

o
Kl
o
rjg
ro
ko
P
m&
H

AbgstRon, Y0 e dolE= OREDA ! dA&H dHlo]
EHE g8319h
52 E

TEREAA doju= dFEE xﬂ*oﬂ ﬂ%rﬂw IDEF0 &5
o]-g3te] HoFho gy AnlEe] LENEE Tt & AL
W, FEFEE ZH FodlA4 Compressordl]l et 1473, ¥
Ql, 17 Aol Azl tidk A X+ OREDA Hlo|E{ o]~
=1 ]%SP# AR, AHEe LIHEE e Sl

%

Qﬂ‘}ﬂ HoH FRFZE PE T AEVE AFs AR
A ATE FAEEATh

4=7]= LNG-FPSO AHT-229| fii
brjol, i‘lHOMC 7H‘E”El% Xo 1

ON

oo
T o
ﬂ‘dﬂd
N

E
géﬁ
le
3~1n
X oo b
EN
EHI
L
T
>1&L
%E
SIS
o
fgrﬁ
o gk
e
i
o 3o
Z (o

ooz} ol AnE S~y UE 4 3
GAERE Y. & °
Ml 7F 2R ot 7Bl 1A
o] &3l BH lolH =

A
Ay
N
j&
0>4 o

ARl A
7-8& OREDA 79, nE
e G,

0r %2 o R o Mo ¢ K r]r

ART2E s o)
B AR 249 F84e RASPAY, Bk B84
£ #d delg el

= ZAXE slEsfoF &

BRAIZE AL A A5
2A4E ZRIsHA] ol FFele o] vpEoE T Al
Ho] A A7 Al AE S dids g5l
A Inlet systemZ gHgste] 7aE q]xq oW, SAZAE A
AA|, 334, AAUAH FAL F& T34 LNGFPSO 3+
TE= el 1A 2 2P Eﬂ oJHE A&EH o2 35}

Bl BaAzEe] A 2

b, o) olg3te] HelEllol 2 AlHE B4 ool
£ 7
B ATE AABAAUT A SPFAE B 29 © f

ARFE 93 oq]z]iﬂ A28 A AFSY(10045212) 2 BK21

Zyaade] 9 FYE AFAY T IdHEAS I,
A7H] Aol A Ea‘%i}
References

Anthony M., Glenn R, 2004. RCM Gateway to World Class
maintenance. Elsevier Butterworth-Heinemann, Oxford.
Dongnam Leading Industry Office, 2012. Systems for Offshore
Plant-Part II LNG-FPSO Topside Systems. Dongnam Global

Offshore Cluste.

GE Energy, 2013. Offshore Platforms & FPSOs. GE Energy,
Nevada.

Park, .S, Kim, HC, Jang, D.W., Park, Y., Lee, HW., 2007.
Reliability Centered Maintenance for Traction Power
Systems. Report of Korea Railroad Research Institute(KRRI
07-097).

Kim, JW., Lee, ] W., 2014. Development of Maintenance System
for Equipments of LNG-FPSO Topside. Proceedings of
Annual Autumn Conference of the Korean Society of Ocean
Engineering, 174-177.

Lee, SS., Kim, J.W,, 2014. the Design of Maintenance System
for Offshore Plant Equipments. 2014 Joint Conference of the
Korean Association of Ocean Science and Technology
Societies, 347.

Mayer, R.,, 1994. IDEFO Function Modeling. Knowledge Based
System, Inc.

SINTEEF (Stiftelsen for industriell og teknisk forskning), 2009.
OREDA(Offshore Reliability Data). OREDA Participants,
Norway.

Son, S.H, Kim, K.S,, Jeon, U.C., 2014. Offshore Oil & Gas Plant
for Ship Engineer. CIR, Seoul.



