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Abstract

RAM study has been used for various range of industry such as chemical, electronics, defense industry. Recently, in the offshore &
shipbuilding industry, demand of owners to analysis risk has been increased, RAM study is a quantitative pointer to risk based design
and provides effective method for improvements, This article shows the result of RAM study for LNG fuel supply system, The result
provides information to improve design, This study shows how result of risk assessment affects the design of LNG fuel supply system,

Keywords : Reliability, Availability, Maintainability, Monte carlo simulation, LNG fuel

.M E2 2. o o2

A= ZMAEC| SHASHE 32 R | Alo] 34 37t Reliability(A2[A) 2 ZH|E 288 mofl 2|7t X dets A
si2lon], OE ZMAE2 £=F=9| 60% OlatS SIUEHER olgkgolLt sl & = U7l CHeh A R Failure rate,
SHE 51 Q= ANo|ct =S A dslol et LING MTBF(Mean Time Between Failures), Survival ProbabilitySt
2R7 M8t 5, ING SMe Zeleh Al Metol sjgo] @ HEXE 2iRio] glon, VIEE Al dEde SHekE
Tl FAMolo, SAPIME CfE ZiEol Melol Mg = Of HeHXOPE UL ZIE AlZll e Bames HSE Al
ING 912 33 ZHlel 7iLe aiEst dejolct. sjyzas 3 S LEEOR EHE 5 los), M Sl e dojaia
INGZEH MEt=S [8s smoxe zosln o) =, au  SS TPt E Sk UCk Reliability?] 22 Reference
siol 0] ufsl £E Rk JIXIe|, Reoltie] eiph g 7 EOIKE 71 BRI Relonily £ HRE ol&sl,
Sic} olmo| sFRERHEG| ChsiAl= AlzldTsie J|E2 o A A &, =2 2SO0 Systemel ReliabilityE o5 aif
Rolst 4747} 27s0] gton, 513, HE X weel 5 o T ote Ak O SSEHE 1Y &2 71 HE 7
= SoliM dlzldsse JF—’.E-SI oM 2 M8=0] Rk Risk ol 2, _O_l HEE01 2 7ISS doiia Salel wlsl & =+
= S° e olSX| 0| =8 |
9 AfE] DIt HBUEO] SN APl Azl B o E T "q_' o
se mesl Ll = R Algeoldg Jtssp| Qs Eedt zZse 2t 717IEe
o= T'OOH ] = TA?' M’ Ol =22 ohe= - LNG Reliability, 22| MaintainabilityO|Ck. Availability= AlS2{|oA
g FZ éFxI_P 22 s3] M8+ U= _RAMTEJH.OI of ZT}E2A Ml 7|7F Eof HE =2 AlAB0| 2oj} 7}
i tl2ld Sete] BT et SAlIM TN BTE o A oioxjo) st MTalD B 2 9ot
O[LfMo| INGAHZFTIEA|2| SYA O RAMZAIS MESH At = J1= Azt 30“ A|AEIO] HE AIZIDI2S ) LIHXAZIS
glofl chet MEe EBBlch RAVEME HMIZES| M2ld K=ot o12310 23t 2= 9ict
A% 2 KRS 7IE2 slod, MEZel 7k8ds ol oS 7712 Renabmtm o421 7Pl DEY &80 Yt
S, RiskZ|2F MA| H2b2 25t M2 KRS Hae = 3 Ik Reliability7t =2 7|7I7 =2 AvailabiltyE 7= A
= Zl=olch HMAN RAMEA 7|fHo| Zalsl= 7|ZAQl 0IRS 2 opcth 7|7(7F Eo| W2 uf 11 7(7(7F 3 AlZF Lol
ZE0, 018 MAd| MEE = UEF WS mM3sk=s Aol 2|7} 222 55, HIZ MaintainabilityS 2246§0F Availabilityzt

ol 29| =xolct. o F5HX|7| mi=o|ct Reliability?} Z0FE Maintainability? | &

WAIKXE - Ingcias@onestx.com, 010-2396-8191



ELL=aS 0|7(Hgl - HEs- o)A

s (=gl

o5t 717|214, MTTR(Mean Time to Repair)0| A& oz =2
w2 7IX|7| mf=ol AvailabilityZF HOX[AH| =lC}.

Availavility = MIBE (1)
VaVavy Aty = T rrBE L MTTR
MTBF=1/\ )
R(t)= / e Mat 3)
t

R{) : tAIEoflAM2| Reliability(exponential)

RAM 2412 A|AEIO| Religbility?} MaintainabilityS ELiE
AvailabilityS A&kl LHoi, FOIRI 2HAe| =4S EO2 AlA
Blo| EfficiencyE THlslk= #AMHo|ct thalol| wiRiME /X2
FH|Z1} 0|27Ie| THAHIE 12510 MioksEe| ZHMA T I7K| =
TedE = JUR[TH 2 Aol CHAR2 Availability2} EfficiencyS
ZZZn= sk

Availability(7 [2A) & MACHHRIAM o SEtezM, DE 2
o ol 25 Mefol| 7HEH 2 AR S Ye TP IES TSt &t
2 DEo| 47|z S0l st MA Het 2 2|7t 28 Z2l=

eS| ths RXIE4 AE $2 S2 Aol £8 & £}

i

~N
&

2
Fig. 1 Reliability Block Diagram(RBD)
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Fig. 2 Series of equipment
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Fig. 3 Parallel connection of equipment
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Table 1 Failure table of equipment

ltem ’Z 82 Ei'ﬂ,i)e MTTF (h) Rt?r‘;Z'r
Centrifugal Pump 184.08 5432.42 27
ReC'gﬁst'”g 84.98 11767.47 | 26
Pump 86.51 11559.35 36
Vaporizer 13.7 72992.70 1.5
Motor 30.33 32970.65 27
Motor(non—gas) 15.7 63694.26 29
Heat exchanger 59.09 16923.33 5.3
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Table 2 Reliability table of equipment

oss [ o[ et
Centrifugal Pumps 0.85695 0.97953
Reciprocating Pumps 0.92033 0.99336
s /W’Pém? ) 0.929051 0.99496
Vaporizers 0.990184 0..99904

Heat exchanger 0.989985 0.99826
System 0.956844 0.9556844

Table 3 Availability

Availability (%) Average Outage (hr)
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