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An evaluation study on the performance improvement
of existed flammable/combustible liquid storage site ;
take Isopropyl Alcohol as an example

Student : Yeng-Pang Hsu Advisor : Dr. Chiun-Hsun Chen

Submitted to Degree Program of Industrial Safety and Risk Management

College of Engineering
National Chiao Tung University

Abstract

The main objective.of this article is to_investigate the law compliance
issue of the currently existed storage site for flammable/combustible liquid
(fourth category. of public hazardous materials) in‘domestic hi-tech factory to
current domestically implemented law of “The installation standard and safety
managementsrules for public hazardous objects and. flammable high pressure
gas.” Facing with the retroactive .nature of law and regulation and the
penalties ranging from fine for_light'case to business suspension for serious
one, we have.to care about the serious impact on the business; we thus hope
that an evaluation model. for- performance improvement.that meets the law and
regulation, ensuring safety and effectiveness.- and. reasonable engineering
technology, etc. can‘be setwup-so as to provide-an efficient and flexible space of
the communication and lTaw enforcement between industry and authority.

In this study, the law and regulation and literature for both domestics and
oversea, which are related to flammable/combustible liquid, are collected for
investigation first. In the mean time, the safety standards for the storage site of
hazardous object as required by fire codes and the “equivalent replacement”
project are analyzed and summarized into a table to be applied to the
law-compliance issue of the existed site for case study. The feasible
improvement project is then proposed. Furthermore, when it is found difficult
to comply with the law, the ”performance design for hazardous materials”
model based on the concept of “performance design for fire-compliance
purpose” is proposed. Also the risk evaluation method that is internationally



recognized and applicable is selected to verify the effectiveness of the
improvement project.

Finally, a case of “isopropyl alcohol” storage site, which was violated the
law and regulation, was used as an example so as to reinforce the replacement
of the structures and equipments. Meanwhile, Dow’s fire index (F&EI) was
used to implement initial quantitative disaster analysis with units with higher
risk was selected for the implementation of HazOp node analysis. Determined
by the risk level of analyzed results, it will be decided whether further error
tree quantitative analysis should be implemented, and eventually, feasible
project and analysis report will be documented into the improvement report.
After HazOp node analysis,the risk level was found within acceptable range,
which confirms that this-evaluation model ecan‘relieve the limitation of the
regulatory law and be applied in the improvement evaluation of storage site for
hazardous object.

Key words: Public hazardous materials, an evaluation for performance
improvement, equivalent replacement
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(Fault-Tolerant) 2 &3 - %L 5 11 fE% 262 2 6 gl - &
he T ol

L SEML SL-00 . % ¥4 '—k;i#ﬁal

2. SEMI S2-93A * H a8 #s 2% 24p5l

3. SEMI S3-91 4r#i- 54 2 l#ﬂal

4sw1m92mgﬂ*¢ﬁp$W%ﬁ~W%/¢w’*i%“

5. SEMI S5-93 7

EDFFLX

l%}ﬂﬁl



6. SEMI S6-93 il h 2. % 455!

7.SEMI S7-96 2 SR K i 2Tk ~ X 2{rig B 2 & 24551

8.SEMI S8-95 L H e gk i 2 A 41§ /4 Fl1 422 % 24p3]

9. SEMI S9-95 X Haa@lid K & 2 TR 2

10. SEMI S10-1296 & &= 2. % 24551

11. SEMI S11-1296 = # e @l ki 2 & B L 2 2 459

$vrr b & fEdp 91 SEMI ¢ B B pe i W] R PRIBIL & 3% 4p 91 2 A ALE A
WErE fov P @ AR hE 2R AL o # * Zdp il it FEdEgy
% 2 riEE g 0 T i 2w Rildp st 2 o R
BB Ay 3 che B a5 R B RTR A o

# ¢ SEMI S2-93A 2 HAa g K i =% 24p3l » A 44 2 g
BT LW AR MR e X 2 RS MR o Adp5l
PR L EARE R i - BR] - Efe I EREEY 2R E 0 AT AR
BB RS o LERE SR R G rp N RE - FoinE £ R R
A e é_m;g;. * 7 h,ﬁ;,,%,}g%{; , ’é.?kl%#? f%«fpﬁ’g’:‘;ﬁsﬁ.iﬂﬁ—,%@ y a#g: :
g g SEsESE TG T B HE T AR mf?‘
LA B s Bt g 3~ 3 A Fla e o
2.2.3 NFPA318 & A % 7 s #2520 ]

NFPA318 4% — 4k B L HE MR 2-Fie F #rip F 4% > 2 p ehi 7 %
EEA 2 BEZPIA N E R LT SRR I REEEST
ik s o @ LélfL%L*w FTRERGT 20 ?#13#?% if-3k - NFPA318
Mihe i EARMNIEEAINREIRTFE 2 #2 AL -

NFPA31I8 7 M > FE F P& 2R 4o !

l.iFEzp 2 p ook ks NFPALS 2 & £ #:F 3
1/min-m2 (0.2 gpm/ft2 ) z ¥ =& kg » & - ;E?

7 ¥ AZE 278. 8m2 (3000 ft2) -

2. ET RIMLF M A E G PN RO WOk ¥ B
TR AR S 135 F (57C) » #okat 5 3/8in (9.5mm) # ° 4%
FREEE P R - FHRUKE o

3. mAE-E P & * Erg iy Fena ivxk (work station) o H ZF L
SHE O BFDF PRBERBCOLRE S pdof R VKA

815
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2.2.4

LB RFAEET AR R R ER AR FF P REROKT -

ﬁ%%%;ga—W%Hiﬁkﬁji@“ﬁ%ﬁ(@@JTWZ%2-

FoAH O SRR AR T W Wk R TR E

NFPA30 (Flammable and Combustible Liquid Code) [21]

1. &

GRS

(Flammable and Combustible Liquid Code % **{+¢2+
RN LT B (i
bz Class 1 /%48 > 4
""“x'&}i:’fmﬁm

EAH) 2 AR (%
%Aﬁ),m$ﬁ%%€(%w{ﬁ¥“‘
8 #77 ) » TARHII L R e > &

745 )

SIX R s Bem L ey o ¥ %4 NFPA30

FalERIER }-

# 7 NFPA30 5 hh% B e ML i TR -1

NFPA 30
pe L gt

Flammable and

Combustible Liquid.Code

4

CR I R
B HREFETFLX > ¢

pe oL gt

93.4°C

CLASS ITIB

70°C
60°C

CLASS 'ITIA

>B\-

£ i

93.4°C
70°C

37.8°C | CLASS I

32°C
22.8°C

CLASS IC

b it 4

21°C
-20C

i BE
37.8°C
CLASS IA

i BL 3
Bling
CLASS 1B

60°C
37.8°C
32°C
22.8°C
21°C

AR E (¢ 418 200L)

-20C

PRS0 (3 418 500)

7 8 NFPA30 7 M % v U RWAHR TR

Container
Portable tank

VY TIT!
(00T 2 5 )

1gal (3. 8L)

1gal (3. 8L)

S 2. Y £ )
1u’:‘—'F7 ﬁ,“\ 2 —jl

Safety Can

2gal (7. 6L)

10gal (38L)

F\ #£ 7 Em'\zq

Botadrd R

5t(l. 5m)

5ft(1. 5m)

u%(Contalner)

& -adrk s £

660gal (2508L)

1375gal (5225L)

B e g g

660gal (2508L)

1375gal (52251)

Rl g R

Tft(2. 1m)

TR
e

-kt £

*oLEF

2000gal (7600L)
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(Portable tank) | # * %354 & — 2000gal (7600L)
3t Al B 10£t(3m) 12£t(3. 6m)
(Container) By g 1100gal(4180L) |2200gal(8360L)
% rjq;;é]:"; W ElE R Tft(2. Im) 141t (3. 6m)
(Container) 5 sdpko B | 2200 gal(8360L) | 4400

gal (16720L)

2. G4 B enpiociE 38 7 BB NFPACE R B 1 §)30 ¥

J rq. I J\;L ]4

e %8 .75 (Flammable and Combustible Liquids Code. 1980) % =

IR X

3. ¥ p

R

FEdhed 9 il

LL el

px 4t NFPASO 22 2% pstE &0 % 7 2 B |

% 9 g B2 o) pEHE (NEPA30)
BT e N X R
S L
Fo Al s pe R E A
C i EE i EET i Bl P e &2
K BEHL 0 & 5 O 2 i ¥
~ AP ek | JE
B ¥t o
A
g AR alE
B — fﬁ 7 PE ®
ﬁf";\‘i\"qy\ % 7}0\—3’— /ﬁ' %;,,9 IE"£;7.5 27-54\r{
PRI e 1 | 2
;'“ng‘{% P e e A L
,T Ny j”ﬁ'%@
J % ﬁ 3""@' ' % 9/)_ 2 2 >
. . " B e B 0 = N
2.5psig Eppa¥ 5 A >15 & ¢
P * 6-4 @b & o > 30 2 ¢
e - 230 \ ¢ =
s e g | MARERETINE
'__;‘I;B%g ﬁ ]E] - fé F; \:'E
X =, P
%m%ﬁ@ R A R A =152 ¢
/T o ’J( N F&—%l(: N 'I)g IL 15 A =
S A '
9 5osi e S SV G
si
NIRRT T
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+ 7L 2 e s
% QiEend B e
<h 25 A 4
B E X =30 = ¢
rBPE >30 & ¢
:} A 2 2 Z
L, 0 E@Em8 =i
# ’ =45 o =
245 /\7"

] KRR MR R A B RN R T R TR Rep
7 SR I 73 Sk B Rl b ST L IR
2. KX 2.+ NFPAGY » % B 1 i 4 SR8 o
3. 1psig=0. 07Tkg/c m =6. 89kPa

£ 10 51* £ 9 2 %4 38 (NFPA30)

i EE (V) ¢ (x2S B SR R & A
Bl B Mg RaE A P2 o) JEEE 0 O R
V=1.045 1.5

1.045<V=2.85 o

2.80<V=45.6 RS

45.6 <V =114 1.5
114 <V=1190 3
190 <V =380 4.5

380 <W=1900 7.5

1900 <¥=3800 1045

3800 <V=.7600 13.5

7600 <V=11400 16.5
11400<V 18

2.2.5 FM DATA SHEET 7-7 2 %8 %2 Butp b2k & [22]

ﬁ%%%ﬁ&§W'%Pik’$@7m?M@%F“\?FM
( Factory Mutual Research Corporatlon) z_ vk & FM Data Sheet
T-T/1T-12/T-TR 47 2 # 2 L e s R NI BR R 2 HFE
g ol AR BREE kS 4 Rk o 'ﬂ PUERE R Rk Ak
MBRER > VMR R AR MR A ST

1. % e fﬁ?éé'b‘_iz’i LRl NE R 1 L DR
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(1) % b2 etz ﬁi’éj‘ﬁéf’ﬁ’oi‘%’ & &% FM data sheet
T-29(i * g § 07 Bik iR ) E2 T-32( % ik kg
2 3 0E) o Frabiiing E’f@ﬁ £ e ==
() B htd ATFRET S AP S FEERA; 4ok 3 7@ ap
OR AT N 1 F/ RS Ak I }_’r‘%(safety cabinet)® o
@ a4t ;,zﬁf’)@- TR EmA S M a2 9% (class
4910) » #ZFF BT 531 0 110%2 28 > 2 8E> N EF

Fp Aren o
(3) % #%/ % (pass-through cabinet/room) & ¥ & &% 5 % ¥4+
2RAMRE D FERGFZE R G RERS A8 BF

Nt § oo
(4) iRl PR R AT 3 e - 1R o
(5) % il iz™ 7| ¥ -
O * R4 57 bl 7 5% 5 % 2aE(safety can) ~ B4 4¢
(squeeze bottle) F 2 a8 B4 4 Ris o B o
@i * >4 & F 2 BN B Raiigetr FE A L]
gal(3.8 liters) o & # % Hid 7Mi@E - RF 4 Mk o
@ded & v Y gL R E R A QIE )R
%ﬁwﬁﬁﬁﬁﬁ%o
(6) FZAE F S fad * B cthidlis
O e g 7 (fak ) 7 7 &
@+ 2 ﬁﬁﬁ@ﬁfmgﬁﬁﬁﬁﬁﬁﬁ’fﬁﬂ%?ﬁi@
Y ERAREABEDRERFTE(RL 51 gal) -
QOF\iE 2 RipMent 2G5 3 FRHFT > Ao7 Hidn o
@:FF+ H ey Eh 52420 25 gal(99 liters) »

(7)) * 5 &3 7 33 P Y4 F it F o

< & i & % (Bulk chemical)z. fiei% :

(1) % bulk chemical distribution sys. 7 % ¥ programmable
logic control (PLC) » B] PLC & i* FM data sheet T7-45 &
BEfpFIE 22T E o

(2) % bulk chemical distribution sys. z = & ¥ %*(flammable)
2 % ¥t (combustible)ie# » H gkt * £ B F -
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(3) bulk chemical distribution sys. &% >3 & H % 425K
R/ REK & 2 #R e g oo

(4)ﬂ*ﬂ*%?%a%&’f@ BRI EAR R ALE g Rk il g o
MR % SR ISR E I 1R

(5)—1’;1. ¥)’legwmg<;}@lé%7ﬁrﬁﬁﬁ$ i”?ﬁ _Pléq*."’i
w0 PR B sk £ E R ¥ R LRI R
m LA o

(6) B Y A2/ & R (excess flow valve) 2 F 4 B 1227 %7 bulk
chemical & & -

(7) K4t § 1 I b (coaxial )& = £ ¢ (double contained)
#i2 1 bulk chemical distribution sys. > %% ¢~ ¥
#F o

(8) = Bag$ bulk chemical distribution sys. &% 2 %2 & &R
LERESHEM -

(9) 24 VMB(valve manifold boxes):K E%+ m /1™ -
W27 XE AFETN ST F oo

@ FUAR b B2 LB R/ SR WB B EBHT  E AR
AT S/ F AR g PN e

@f w2z WBSTELE T /% 7 i s I % » ifrl b st
Tf i e A R A - o BERR 2 AT

@ 205 4 A2 VMBs & 2 ﬁ%wﬁﬂﬁ’@m}ﬁﬁﬁgﬁg
s g 5 TR R

OVMBs %= Fdf > #F F kit § 5 R
(10) % # * bulk chemical #%H » % B3 F it 8 2T B9
oL il d  % (tank fill connection arrangement) > #
ERR O E R B -

2.2.6 # WE=Ry 1224 (Uniform Fire Code/ UFC) [23]

LLUFC 437 Ip 1 (EF T T &7 B X &P EH» - {8 F & FB371
FEMPASHRERSE2E R FILFERP P IREN 2P 2 F
o P RPpR R RE B PRI M R &G Article 5l
L E g irk % (Semiconductor Fabrication Failities Using
Hazardous Production Material) -~ Article T4 3 % # %8
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(Compressed Gases) ~Article 79 % %% %% (Flammable and
Combustible Liquid) -~ Article 80 5 *% # & (Hazardous
Materials) % -

2.UFC Article bl %@ * g4 2 3 T F97H L R dlo f# + 'Lz
MTREFE YT FARE- 2B PR Y RBEeF TSI 2 pF
ﬁ%m1§%%@ﬂﬁ%%ﬁ€’*ﬂﬁgﬁﬁgﬁﬁx,i%K
WERE o AP E T ThauanA > AL ELe 47 L9
THF oom A H g ffeal 8 R

2.3  EaEBH

Z&lﬂ§%@w%§g&#ﬁ%%&ﬁﬁ%ﬂ BF A Y

FRZGZHBE 2R G2 (24)

et ded ERAEE 2 s LA pg g ng T
FRF UK DR TR S F RS wh g R RN S S SR TR
BARF U FH TS 2 KA R B W2 E g 0 & F e
ok e R EREHE GG EAE S TR AT AL B TR
% ?ﬁ FHAT BB ERETRE R R BTN A BT A RS T ST
EEE S AR S ¥

(w.

2.3.2 Mg~ Zwpd sk L HE[25]

FERFE FUUAARRE  AEES - LAY RCRF 2 A
TH ) s S VERNEA AP AR FTFOLF R
EL (e s 25 ) :
ol T B AEM oL LA TFE ARy R F o

2.3.3 4% fh & F 2[26]
4

MEEF AR S A I RS LD B A R
§~f%#%%#&£?ﬂﬁﬁéﬁ%iﬁ%‘miﬁ&ﬂﬁ%
TR R PEALNGD AT M AR R
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2.4 k- > 1 ¥X 2 R ERRMS [27]

2.3.5 HFWE fred & EE FH A REH[28]
,2;;}7%}1 Kﬁ#wli_&ﬂ”‘%&&’g_ﬂ?xléﬁ w_@g‘b,gi’%}\gﬁ_ﬁﬁfgga’:,—%ﬂ
SV S R HARM ¥ 2 R S Y D M R R

T Sl E T 2 Kb BERR TR CHAE PRSP PR FRER
Mﬁ@a#%w*ééﬁﬁﬁﬁ#ﬂ‘ﬁﬁiiﬂ%"%? L R 4
AR~ B Sl R DRI BRI R AR s B e SIR A

+~‘%%#w% &ié}‘ﬁ%&%%ﬁﬁﬁiﬁ‘%%ﬁlii
A BGPTSR > P IRE T R S PP G R
EEARREFRFF I LS o

2.3.6 TP BRI EH e A2 2 12k [20]
A2 R R SRR F R PRSP e R
W RO THERPELETEIEL #mﬁ L
1 B R T Ta AR S frdli 5o
2. 061 - mah s AR e
3. % f& e 28m' b o B 2 Pl L T FRaE R o
4%%%?&*B@Hﬁﬁ#9’ﬁuﬁbﬁ?ﬂ B2 B
i (DLC Damage limited construction) > ¥ %% FM 1-44 -

2.3.7T mkFE #34s LEMBIFIFEG A [30]

1. M % % & NFPA 12 ~ NFPA 13 ~ NFPA 70 ~ NFPA 318 ~ FM Data Sheet
-7~ SEMI S2 0200 % = et if b sl Bhh 4 3 1 - 2 L A
A5 (1) #h ROy Wehz Bp > (2) ¥4 5 ZEP

KﬁnQn%’ (3) pré&mIRm HEFERS (477~ &
CEEERE) BEEF ORI o TR R A L EBEE
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2hRE 0 RE T OREWFIN Pz ERN o8 2 g RTE B D
FRAZE D IRBELEBHI IO REEN S I e TR
FEREFERY  ERFEIEARY A FEL T REE
@iiﬁé\?%f%iﬁﬁnﬁﬁ“1ibr’*’%@&?ﬁé
ZREPMORG V- 2o BRI R F Rk R i AL TR
Bl ERORE MR B E > B HFA B B R

Y=

|
i

Bib: 2 BP o &R F R N KRR Db
2 HA R R T MR N R ]
Ziéﬁﬁﬁﬁii’%émﬂﬁﬁ%ﬂﬁaﬁiiﬁ’wri%@
FRATIE PR R 1 T RGP RILR DT
S22 SR Tk Boen ARk B el AR b S KO P R > e Ek gt itk
B P e DidE 0 TR RS A do Bl k- (T AR
T PR L AR e i o

S

| E—

2.3.8 RAS B> PR R BEE P 4 fEE[ 3]
o R B Ap M E 4 (’?Tf'i E S KB EIE I (R R
Z\-E‘"'jl">—~,&'—‘] [_"\?_:5_} Eg]ﬁ;;;""}s‘zi-é m'{\ é” ’ *\'\?_‘%_@; 1"?‘/:_7’5‘?:'121
%*%#cﬁ‘ﬁm‘&%%aﬁﬁiﬁﬁﬁﬁﬁﬁﬁi*’ﬁﬁ?w%
2 H24p 3 RMLR - R 7 BT

T’-\-1\

ks EAFPHLARDRE AN S% 0 1) AR LR 6
A EAERRE mz@ ?ﬁiﬁﬁﬁ*%ﬁﬁ’ﬁﬂW§¢,@
ERBFEIEL XA EEHEITTIHCEERETERKIE L 2
PERETE T

2.3.10 thkcdr s HhF i FHF X 2L AL F L ER[33]

UL BB HGZBAAALG AT %@ﬁ'g
CEF PR REE AR S k] TR 3
ZI1EZ O NFREFILZIFELEZYAAMEL B LR

A F S A AR AR LR R

Y
%

94

a2

S
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2.3.11 2 WK 77 X > ¢ NFPA 5% SPFE Engineering Guide to
Performance-Based Fire Protection Analysis and Design of

Buildings (34 ) % Introduction to Performance-Base Fire
Safety (35)

LRE G R el LA T KR R E R A T
FAERP FARALEE A BRA PR E R F A A RS
A

2.3.12 1 £ 5 F 2lhip EEFHHEPL (36)

AP REAFIARA L EE R R IR R E RS
DR R POREEI R S M F e 2R AP R R
ERTERER I s N SN PN PIERLE LS
F o)A A v AT K s B B A% P &
PES ©

<

2313%%&? I wah&%<ap[m1 TRAFE B G R TS
. :%&<£&*§<Lr [39]
P EINBGUEREmE T AT HIET RREN I P EE AR

A e A fdz A A I S N szw« » BB Eehd B
Pl FAR it L 8 B D 4788 £ 1L R g o i T’%ﬁ\f’ B~ 26] 1@
gﬁ—"z/m}a Jﬁﬁk}'zg/ﬂ\’}‘ BE LR RaTRE c R AR AL D /"\*ff"}i/{*f
SRR O BLEAET CRR S ART2ERANIE HHBRAP HIE
(SN SR o AR N O B K S
FwEMRGEAN 2 B TEN AR PIER LSBT

AATHAT s B AT (T L F A de E R a L2ER 2R 2 s N o

g
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¥ B MR MR H B Rkt

BRIk ~ B A (IPA) ~POMEA -~ 3 7k ~ - %
TR B R ST REMB L AR R ﬁﬂwﬂﬁ
'W“‘TPIPE]I%EQ/E'/FE]T% \lpql%’lpq|¥aﬁlpﬂni‘§§4 AT A R R AR
PEEE W ]‘ﬁ%“/‘ TEELEMEAERADELRE > 4 72 g it e ~¢~g+}¥ﬁf,§
%;ﬁ"%J_m%#ﬁﬁyi’upmihméw’W%*%ﬁw
24 pd fzxﬁff”rr?/:—‘—?ﬁ‘%%i B O R RyEEISAR 24 HY
ERLIRARETHEL BRP ETENE 5 H%Y &%’ﬁ%ﬁﬁﬁ
FART AR L DB 0 B ABATE RGBS FRAL S LBk
TR RHAFEOEE A AL FALET Y ARG
PR R ST A GO R R BRI S H GRS AR
[EAG AR N N n AR pa etk IRR SRS S Rl
EFRENG ARG T - SR ERES e B BE M ESTR R AR
CHR) 0 A R R g R 0 A S MBS F RS 2 K
R B R R ) Rt 2B A U B 0 1 TE 3R A 3
33:53;5111%;]'
2.4 % P RRPEit

TR PR IE (RN RS s Sw L U AN R L B AT B
o R AT

2. 4.1 B %% WTL A 41

%ok 4 v e gl (Combustible Liquid) » B (51)
(flash point) ﬁ;ft& LR N AL A5 PN % 48 (Flammable quuld)
Pl BLIS 2 % R ér‘?i“m_ A R = TR L at B I -
(MERPEZ TR P VE130CH Y ) 238> - LR NHEIEP
CBRTL R R RIS L B A - B SRR 51U e
I PN I 91X |- EEL L =
1P X ghid > BREER i > BB R AN B LRI E LIEEE

PRFWCES S EF I EME BTSN L ERET > FT

“*‘Y

I
J\fﬁi}%“ﬁl!"}"-,n%\]%ﬁ,\n;ifﬂ_,?ﬂ*@ﬂ);b—‘m) ’Lb‘igg:?z‘:’rv

Vil o3 Fo] 0 BRI ,;}{»;f.]i*‘:?@_" ’Z}%/}E}ir—s , WG
NIF A FF BV R L P MR R AR
igét¥‘)\’ﬁxé o
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Zﬂ%?ﬂwﬁ-ﬂ@amuﬁﬂﬁiﬁﬁﬁﬁiﬁﬁﬂﬁy%ﬁﬁ
% 4 5 BRI 2 %
B i3 ook gl R e 5 =R
F’%F#ﬁﬁﬂ‘ﬁﬁTW@%?a%ﬁ@*°
3. m o BB > AER ) R EER o B FIBE S REZ L W
PR EEF > R ERRME R BN R 5P ER ok
BBEHACRTZ AR FEREFTEAR 2 5 TiERY
® e
4. % % w A ﬁ&$’~%Wf¥” EoZFR~>FIREB
HEBFL THHE RS BRFBLRAFAL VT SRR
I o
D. Wb ok > B 2NN (FREE M) D R E ke oo 51N g R
fo KGR N L L R R L E A
6. Z% HAMT 2 PAREZ 5M’FW%§ﬁﬁ@&ﬁﬁ’ﬁgﬁg
G TR B 3 s Aged B B R R

=z

7

2.4.2 % RNt Sl g2

1 feikiath i S A b B > B A BTG B LR S Rk~ F (R 2
A 4 o

ZM%%*%“’ffﬁﬁﬁu; cgdn e o PR A EPp R X
ﬁ%$ AR -

3. % ﬂr”l’i’i‘kkﬂ?:ﬂr iéf‘”‘f- D B R s BB R TR
oAbz sga B2 b

4.7 P g R AR RAUES B
Bt mA o TSGR - BN A @R A S
Tt & -

5%*@?*$%£m SRR o B RE PR
EomakFET R ﬁ‘%]-»*%_g”
FAILFT -

6. % }’l'f'jlni’%ﬁw%’ 3
Jis e se 3 B 4%

R

iy
-

<
X
=
Rz

|

\

>
=
"

\

-
r’

i

Ao —mbe

2.4.3 5RO A
AN RRAEA G A P AT EEE s TR B R
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B2 TRRFME LR LN PP F B RG22
‘ﬁ?%ﬁf@?i%ﬂrmﬁ&’*ﬁéz L (a2
&

b BRI e
RERR ZIRNE Sl 1 RS G w%ﬁ&ﬁiﬁ’éﬁ$i%§ﬁi
B o

20NN IR EE(RAEFE T FRERR AWEF R

A

A
A RN [
AFZ TR (SRR ) o RAWE

2.4.4 % B NEAR
R H-,;]] B * ekl 4ot B@* KR BRI R
(O O S NPT A i B 8 L R
2. T R ERMEn e AL > LR AT R PR AR
1 B Rl A o
3. % i PR P A Ik ik A R S R T R~ 2 K TR e

2.5 k51, Cstorage tank)

CEREE AN ERE 2R SR HRAHET D /Y
oo Beff Hp T 2 G EgER Caboveground tank) E OB oG ik
(onground tank) - ¢ *hELE G & 57% B vk HRE v & 0 @ 42
ﬁ%*%ﬁﬂu %mgmﬂoW%%ﬁ&*%Eﬂ’?ﬁgﬁzﬁﬁﬂ
FEREARTUERENZ? R AHORFR RREE R IR G
BT Thdp W E AR G BT S B d PR A T A
F o
RN AR B & A

l\_:—'E] P,

2.5.1 2# § ﬂ? LR SLERTCR R =
B ok AR RB TR R EZ N IREFRDGE 0 A S R
g\ﬁ@.ﬁ 5@ﬁﬁiiké°wﬁ§$@{ﬁﬁﬁf% ’
BAIRG 25 VAT A5 0 TSRS
1. ¥ B4, (atmospheric tank)  ap gl L R IER S < 95 - =
FOR o H R TE IR 3 G AT KR O,5psig (786mmHg ) /& 4 - B2

"

NN

~m{
= »
o

RAFERACAIE G305 5 BA - R MG v dip g
P UL BRI AR RDE T AR REWTERA AL

B
B
BRI



2. MR (low-pressure tank) ¥k (TR 4 d (.5~15 psig * &

2.9.2

2.9.3

CER ’vqﬁ%g‘ﬁ' l—‘}\*%#]’)‘?}:%—;

= 3T ARG o 4k APL Std 650 7 3 3 K ek 3 o0 4 R el
34 7 4 APT Std 620 3t - 34k (£ 2 15psig o ASHE ¢
ML 2R X S A SRR (T 00 [5psig e 0 R RS G Y R

v AR

. % B W (high-pressure tank ) & * >t 4% (T8 4 421F 15 psig ¥ i

S T LG R e R K F s § A X R
7 ¥ € (NFPA - AP 32505 B B #EH m&;"‘*ﬁqﬁ" & 7z API Std 2510
(ANSI 2510) ~ NFPA 395 ~ NFPA 325M - % »* ASME m‘ﬂ,%fu, # =
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%#cX 5 0.78 > Base MPPDx 1 * % #=Actual MPPD - 5. 2x
0.78=4.06 ($MM)

128



Gk

1.00

.00

/

10

\

.10 .20 30 40 50 .80 .70 .80.901.00
C] x Cz x Cy

B 22- - %

(7) B8 F i =8 p 8 (MPDO) &4 AfRSg44 (Bl) g4
CRFERE o RS AR R RS2 IT 5 FIPLE
“tig & AR RIS PR A (SRR )
2 )4 A BAgandf £ 5 Bl 23 Actual MPPD=4. 06 ($MM) >

21 MPDO (maximum probable days outage) % 50 p -
Fd TzE Bl
$ BI=MPDO+30x( $ VPM) x0. 70
#e $VPM: value per month & * #r#lig & &Fenif & >
0.70 ¥ % H 2= A fediE
Bx $VPM=1000 $MM (7 & ~) > Bl $ BI=MPDO+30x 7%
ig A & @ ($VPM) x0. 70=>50+30x (1000 $MM) x0. 70
=1167T$MM (F 3 ~) -
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onk _BOX¥ OO WAz E A _TPARHN A _xkx A4 OO0
@ g 24 IPA
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57 F+ MF (28 <8 R 426 60CRIEE 2 ) 16
] -3 S I £
1. - &glseri (F1) ea | 3 Ea
Sl L0 | 1.0

A #F ik (0.3~1.25) —

B.x#F & (0.2~0.4) —

C. 4 g i (0.25~1.05) 0.5

D. 2B Az p AmE ~ (0.25~0.9) —

E. #ir @428 ~ (0.35)

0.2
F. #qfeig indr ] (0.20~0.5) 3000 *cam 0.5
F1 2.2

2. &7kl A T (F2)

A AT 5 1.0

1.0
A & B 7 00.2~0.8) 0.2

B. /& <500mmHg (0.5) —

C. b b ] 2 3237 5 042 e ] 3 1F

L R S N

(1) #8753 % et % (005) 0.5

(2) #WAes F nmms »2(0,3) —

(3) ‘g A s dt i BRI BLE (£ 1(0,8) —
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D =|mE T
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(3) RFHH41 ( ) 0.84~0.98 |(7)#F i E424 (0.98)0.91~0.99
(4) % &2 (0.98)  0.96~0.99 |(8) AP K b & m(  )0.91~0.98
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2. ##15a (C2)
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C2 % 0.98 %

3. Ak (C3)

(1) SF i (0.98) 0-98 [(6) A B #ck &% (0.95) 0.94~0. 96
(2) B +#0.97) 0-97~0799 (7)) k& ( ) 0.97~0. 98
(3) ¥ 7 ( ) 0.84~0.98 [(8) & kis &« 5 ( — ) 0.91~0.98
(4) kmeg( ) 0.96~0.99" f(9) ==+ = (0.95) 0.91~0.99
(5) X % i plgk & (0.95) 0.93~0.99 [(10) 7 &3 (0.95)  0.91~0.98

C3 k0. 774 %

7% ) 5 % Tk —CIXCEXC3= 0. 6644 M. #D=0. 78)

et 2o H L

A-1 F&EI 76
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D 7 ik 0.78
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F i® 1 =% # MPDO 50 %

G 549 #7145 4 Bl 1167 ($MM)
k 5 7| ez kAR
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R
b A B C D E
1 (1) (1) (2) (3) (4)
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