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Abstract - The aim of this study is achieving customer satisfaction by finding cost-effective in-
stallation of storage tanks in the gas filling stations. Pros and cons were measured by comparison
between above and underground tanks using Pugh methods. In particular, severe problems regard-
ing gas safety are expected to be resolved by reducing the frequency of gas accidents occurred
in mass storage facilities. To this end, we have used Pugh’s method to compare the advantages
and disadvantages of the existing storage tanks-Ground above type and underground type. After
the analyses, it is shown that underground containment storage tank can provide the highest de-
gree of safety and Real estate among Ground above type, Underground buried type and under-
ground containment type storage tanks.
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Table 1. The state of LPG Consumption units : 1000ton
Section 2004 2005 2006 2007 2008 Rate of increase(%)
Business 2,065 2,184 2,081 1,911 1,679 AS54
City gas 75 96 69 62 178 2.8
Traffic 3,860 3,968 4,069 4,366 4,379 39
Industrial 481 509 504 637 650 42
Fuel 1,226 1,236 1,445 1,516 2,045 136
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Fig. 1. Underground containment storage tank.

Y%= 913 UVCE® BLEVES 538 4= 9lom,
A S 2L B2 Fol 23 1A} AA o] #H
oFa}tH10-12].

o1& A3ty g Wtoz

= 3)
S ECEIRLEEER

= i

£ TRIZ 718 F85te] ALsHTH1I).

whebd £ Aol A 1Ee] Agea A
3 @A ARR ASkARAFDE) AFPE) o]
3fo] ofolt]o] Bets ol A F WS Tkl Hg
o clolto} g BRas] AFolch. o8 Fako] o
A EA 0l Bl /4 $t ABPH Ash

AFAZE AR gotH AT

al
=

I. o|28id R A

AME D}
LPGZ A &0l 4 A7 w0 Angee Z7)
ZUKVCE)T 159 A% %571 £ ¢(BLEVE) ]
FHoltt
WM {7 diFoz AR - HFEa e

&
o

- A ARALOIA B A A
o] Yel Fig. 29 B FEUL B Sl o

sto] of] 74A] ez AR

rar7hshe] A A8 Al4E 20141 8¢



5—13.%4 . o]&a e

[«

Once Delay Mid Tank . Final
Leak ignition ignition state heating lgnition state
Gas |Y Jet Fire Y BLEVE
N Jet Fire
N N vcD Y VCE
N Mat’l Loss
Liquefied Y Pool Fire |Y BLEVE
N Pool Fire
N vCcD Y VCE
‘N Matlloss

Fig. 2. Event tree analysis of LPG filling sys-
tem.
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| Problem solving process
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Fig. 3. Product Development Process.
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Table 2. Pugh matrix about storage tank
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Ground above type - + - + + 3
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* Evaluation symbol : + = Excellence, - = Insufficiency, S = Equivalence.
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