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A AAAH 22 TN (on-site) Bt ol FHA G (Off-site)ol] thg A3t
H7tel oMo BEHm gon, FAAXNG g dE¢YI F8F o)) s A
g HAAgE ASIEE Fn Ydxm, FUdME FFHYF B AAIRMS
Integrated Risk Management System)& PSMelu SMSe} tl 8o A8 Fv|Fd
o ol & A B AFdME FRAA ddAel FFY NG nE FEe o
7t e vleNES 8 FFH e AEHE AlmAUELE dAsr) g A
ZFg A2 gt ol 3 AlnAvgdeE FAAAGY FdgH st glojA HEH
olw, Alvtzie o] Mee) uwet PriAze vgde] EAsVIE ok AT AHA
B7F I AAE T4 Y ARG AS AT MY ZY), Fd x93t F
A2 olAAY T 2L uAAAge A B E&E Fof, R o4 FEAE =
Bl 3 B9 R F dY AAdY FHE FEY £ dgde FHol U ol &
Aol wet AAqAHoR F{ L AF 348 slAbol A A kA o wye A
o] tH el 833 Ut & & wF DuPontAlolHE 88 TR AAZL
ARG B Al2"EE NEste AAAY ALY 43 ¥y 7]5S st
§o2 A F AEE AAd3stn o T3 ol AFEH AAAYYIIrIE AL
S FAWNAM Y w2 A B oluzl FAL QoMo Ay EFA YA
BEA] g Eojop By, ole HFE XTI HMAHom FHAYR G I JFHY
7] A7 APHIL e olFolriE ot
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2.1. RM(Risk Management) Program

AU ALE AT FAHY AFo) F T Pt 714 QAo g A G )
BFAZY +EE EHog nIg FAHoR s AMAYoZ ALEHE stk 1
Ay 7129 AEY Brrlee FAZ A, AR FH g YFgPste AdHe
g e EAAE <2k vix9 A9 EPA(Environmental Protection Association)
AME Faliztsted e BYIPAAN A2 T2 WL A AP AYL A4S
I edl, 1996d FF " 40CFR Part68¢] Risk Management Program(RMP)S £ 3f
1999 6¥47tA SAHEADY Alng 9F FFYAA ] 4g Prio s BuAME
A4 EE 31 ok ©]21dt RM Program® 713 & EA4& Ztzte] 234 disf
ote] ALRAIYE](WCS : Worst Case Scenario)® wAIAlz AU 2 (ACS
Alternative Case Scenario)oll gt 9% H7E g2 7R ot Holg,
Hete] AtmAIYE e &7y wi@e AR Q&) FAEAY HulFgo F+E2HE A
o2 Ay ko ol EAL FTH(endpoint)ol B wW7tA Y Fa A}
o 2 F4E JdEbdATh =S WCSAAME o8 d Almrt S HE 9oy
4 5 Qle 7ted 5 nEsr geo.

AlDAlLE| 29 P& W
%’9? AHezo AYFEH7 Z2aPqA b3 FLE REol vtz FAHUANA

3 NE At Ay e s AASE Aot dwryog AlmAYyEe s AA
2 A8 B4, A2 Uy, 2dn AA 9 xmulelEE o] &3t 7
F3te W 5oz Us £ Uvh. AAHHA Sl HAZOP analysistt What-if
analysis®t £ WSl A" F gloeny, A=A Aol Event Tree
Analysis(ETA)9} 22 W o2 <l dig d3g 388 4+ . w2 yygoz
BAL] AtnH OB E ol &3E WHE T F Uk o HHL FA 53AHTUAA FA
a0 A ALTALHE EM 5 o] sM AU ez &8ss HAolt 1y 7
WS YEHE F, 93 S 72 glon, AA Alnz A% Qe 43 Hrio @
37l e mEE Hol rh A ]i A4 HE g FAUWAA LAY £+ des
A3 FHLE UG & & Holx, 24E AUz Y £ Ranking)E wir)E
H 2% 98¢ 3% + gloh g ol B AzAYgdLd s g3yt
£ Y8 He Z2AE 2ds, I ABe FHE YT F Ao dHe]
ok A %A Rl Event Tree Analysis® 2 $5 %7]AbA(Initiating Event)2 o € Al
ARst =1t wat ANy AAs gEpxie FEE 29U 772 RM Program®)
BE WCSE 3A9 ey £4xd 5& A nasx &z ows Ho sk
< 7HA 3 A7) W& 2 At AR =24 o 7HOver-estimation) € 4
UE 7FHedS AU Yok metA olE HAsr galde FAHY A4E Edz
o I ZAFE AFHeR HAFE £ Uv WYPEC) "Hadd F J4IE=&E9(Risk
Ranking)S ZAAR3e 49 €& Hole }‘43]2@] gt JFFrtE FPIodd F
o Agstx, das AnAYELLE FETE 5 e Aol

2 OH
o
o
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23. Al2ANUR| 29 & e}
2 dFdME AvEe 24 71e9 AEA B4 A8 Sz THARSTY FAL
A28 HHE 53 AT FAHY AlaAUYLE 228 uA §F. WCS(Worst Case
Scenario)E ZA37] $g 7I£9 SHEL LA 715 Ay ed ds ANARE
T3t DdAE AAk stlrz AY P Ao wtBog g Ate] BH|E xa s}
o, TALHE BASA @7 I B st Aln AUELE AYEA A5
T doe ¢3S 7HAL Qo 2y B AP E A4 2AT FH/AE B4
3 A 5 Ae Atny FEE AP0 FEFozA LAIISE A3
Al AAEE FHAFG2LZN AlnA vAAY dAd #&88 £ Yok A
A 8 ALE3E ARG e 9 AANAFRE N 24
A71E AAT F A1 A2 FAAG g v AAEL A
—rtﬂ] 3 131 AT AH4E NS 5 Yok B 7 E 5 AL A FE3x

< s 293 2o

Topography and
Meteorological
Data

2.4. AFRAILR] 29 APKS

B dFdAe FAHA AT ¢ e /MR AUZLE 2R & Jde AHEE
AABA g} o] & YA e AFFAHY AAGAYG AAY FAHL ARFHow B
Mate 2712 dAlE AXEA, 2o AAFHA A Arn AU E &8 &+ YUt

e Step | (Macro Decomposition)

STEP 1 9Xe SHEYS o8 I F AndAA J2AYGd 73 2 9% 7
T de RS gt ZAAs = dAolt ol HAAME HA Alxd" YL FF
A 34 BE2AAE 0. 1A FHE FoUISAcEoR FEsied 9t A
o2 {HgE FRtdte SFEFTAL gEE dEFTFE, S, B3, AMAHAY dE9
AL Uy, o] 3 FEHEE FAHY Ut} olyd ZF dAE FRUIFAA
dog AHostd FFAl2el(feed system), ¥H-8Al2®(reaction system), Bz AAH
(separation system), ABAFAl ¥ (product system), 8 & ElA] 2= (utility system)o =

FEEY, 0FeLRHS $U 59329 A¥9T e daAME 28 Aod
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B HYUEAY oF/W/ARe) Yolbe Fo A2de) AelHn neHelor g
3 gges H%3AY V¥ 54 2 A4 ¥F¢ v AFAAA2Y 3
% BEEE 5

€ nsto, ALY A2AGd L 2 F A FeA2EE
A=A 99 FARY 24+ Y N AAY & 23 & U 4

g} 2 PEE T FoAsdo ZYHE FHA AAM FAHN dE F o AA
d BENRAA S ST

Commercial
Area

W)\ﬁdction

Unit 4
Unit 3

s

Fig. 1. F8A2¢ £&& T3 33 43

e Step H (Micro Decomposition)
STEP IelX¥ STEP 1A Z2A" FA disld HRALE E43c @At
AN e AT dr/PE/dugr] §& FALE 24 g
Egy Ee 97 $& ¥EY HE9 FAF oA dAdTE B
szl WEo AAZ &7 Fo] dFgE vF F e HEY FJ=

BAs712 g 37 mEEHeer s FHRAEE UAEE, TAHERDE, F
FAFFA Y AlnASFY, FXEF, HHFA] Foln
-?*]‘H*‘l“ TAW A=A JEgE F F e FHLLY EMo] Mook ot
Wy Atz ?15} -‘H@%‘?‘%} fA422E AAA 39 54 (Flammability, Tocixicity
, -%7‘4—7\321 &g, FrZ, AR, AXe A5, AAnAE & E 5 U o
I T 343}@1 dgodste]l & AAE MAFNI] AW B dAFoANs
ESM(Equipment Screening Method)E A ¢tsled AN L A ux &t ESMS
On-Off WAL A1 g3le FHeAERZ NIEZAEY HAARE B3 AYS
ok WA FAPege] A E oAYE FHLIAES ERSH O 889 54 @ &
AZA Q@ 7% @ ¢AZx @ FAY dF @ AHuAtd €22 YEd8 + ded, 4
zte] QR AEL 43x13 3E(Sequencial Reasoning)¥A 282 7H%%ﬂ°ﬂ qgggozHy
Aol AL NS dAAHCE AAH, vt T E FAAGl HE ¥ F
Ao AdE £7 At 4F o R AA v EF Y S Flammability

=
=
ks

~—

S oo ol o 933 mlo

N Fo ng
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Y Toxicity”h NFPA Rating 30142 A % & gAdrh F HAZ SdzddA &
Fol ngolyt o FAA=AE #AFH, A HA g £ C
s 7He FAE AT F, dHFA AR E @ o ] el
T2 9FE 32 F e FAFA JeEANE A xRz ¢A
€ Ao o3 AR E i ZAEA A FAY dFu Al E EdiZ 3§
=l <
g

B v oo

A A (Priority) & ®WiZd, 9714 AAE FAE STEP 1 Equipment
Analysisoll A ZXAF) W& 24 7153 AyEe 44 L4t}

EBBE@?DB

Flammability
Toxicity
Operating
‘Condition

Flow-rate ’
Safety ] \ 2 A J
Device

Age v \ 4
HAccident Histo Priority 1 Priority 2

Fig. 2. ESM(Equipment Screening Method) & =%

e Step Il (Equipment Analysis)

STEP IolAM ZA"E ZAXo digt AFo & 4F37 2dE o83ty H/ 2 A
Argch STEP NolAM ZA" AXEo da 2 Al (High Severity) S Ze Al
U2l & 27 Y8l Fxo Aol oI AFdh FR|o) o]do] LAAS AS 1
o]dol uA& g&go i3] AIsta, AL FA o diEl] P& (Risk Ranking) &
o2 N A (Priority)7t & #dol dis) AL AV LE g

® Step IV (Scenario Selection)

A7l e FX9 o] dAF wE A st FFES FEFCY. 5 STEP MolA
AAY AXol UM o)|dRE=o) WE FIFS FEGHT Zzte] RS disf 2 7t
5% 93e Fed wEtA o R EAE F ded, EFY A J4FEAAFH ol
o] & 7)o w2} Risk Rankingg o3t}
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3. Alelgi+t

L‘% PHOSPHORIC

ACID
STORAGE

TANK

Fig. 3. DAP A= %4

e STEP I Macro Decomposition

gd9FAog BHIG FHY 7F 24 € FAANGE 1o FHE A
AY FAL STEP O9 Micro Decomposition SAsl A A2 Fxigz 3 A
u3d & e FAGFe] & FAE A

e STEP II Micro Decomposition

Micro Decompositionoll W& @9FA4We] z+ FXd £4& tgi 2o Hg3AUH
o= WBEF 47, &7) 27, vke7), AFE 1747} deon, &7 gy, AR T B
T @Hol o A= Yot

Valve | | Valve Valve Valve

H$Xmn —

A B C D
Flammability N/A N/A
Toxnclty
Operatmg N N\
Condition
Flow-rate ] —Y Y
Safety \ 4 4
Devi I
Ve Priority 2
; _—y
HAccident Histo ..
Priority 1

Fig. 4. DAP Process?] ES method 28§ o
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Zt ey g EAN A 5& 2#so ES(Equipment Screening) Method &
¥&3tH o Fig. 49 Zo] WE A¢ ¥H Boxe ojgez Q¢ Aust 74y &
APAFEFS 1Y & Ade A2 Yehyg

e STEP Il Equipment Analysis

STEP OolA ZAAA ZXel s AFo WE olie A$E Ayrd tgi Zo
A4 & Ao

Table 6. DAP Processoj Al 2] A x| A 5o & 943}

Identification| Mode Effect Material |Ranking

Valve A on Fail Excess flow of
the Ammonia oven chlorine to the Ammonia D
line D Reactor

May cause a
high level in the |[Ammonia &
reactor or the DAP C

DAP storage tank

High pressure
and high
temperature in .
the reactor if the |/*MmMmonia &

phosphdric acid DAP
feed rate is also

high

Identification| Mode Effect Material |Ranking

Large release
Valve A on of ammonia
the Ammonia| Rupture to the Ammonia A
line surrounding
area

e STEP IV Scenario Selection
STEP MolMe ZoE ngoz AAd Al s tga 2o &35 839 9
sgAdoly =4S 1, Risk Rankingg 2lstdd Valve A9 TgE = 3

obel FEo AT + Atk

e STEP V Effect Analysis

STEP VoA AA" AULE 7Hx1 A¥89E H7te st A9 Hrte
71&e] Agzz oo} B QA AdE 2R ALLEo A YAt
Bl Axpe Ala SR AZAGe] g v AA g F£HE FAFHH AAHL
2 ANE 5 e 2AE A ol a-oAMe Zo] YEING HE JdFHAE 2
Axo we} High Severity Area, Medium Severity Area, Low Severity AreaZ T&
st Axol Ao w2 dsEA D HAAE S st ol s
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4.4 B

ol Zo] FHdHez FHY B oly T Age e g Hrt 2 ol
B v gAY £Y By UF A7s Bol YT Yot o= AAAHoE
SHEAG A=l OECD 7= o g A wte i A r]ojorsts Ealo)7lx atch &
A FTHAME o]} FHF AT7t Bol AP m glon), BEoA AAE olHF
MESS 49 dADANAMY Angd ot NS grgosny 9 s
T4 B3 A Y (Emergency Plan)g AAE & JEE =30y, Aln Ay
AE vt F gloe 3ol At WA FHMAGANN o8 nHd ) AHA
gE 2 ool A, B de a¥E 9& F lon, A L 24 S 2A4
Uele 2A71ML AFA 34 A4 YA ade 9RE TS50 39 A
29 9% Bkl 882 + A& Rolvh

JRrSLJQ,rlJ}:J
>

jo

AEHATAHE 59 FTARAY $EATHE A

o iz o
re
-
rir
B
odt
ol
::l‘
=
%
=
N
off

g s
1. CCPS, "Guidelines for Hazard Evaluation Procedures, 2nd ed.”, CCPS of the
AIChE, 1992
2. Harris R. Greenberg, Joseph J. Cramer, "Risk Assessment and Risk Management
for the Chemical Process Industry”, Van Nostrand Reinhold, 1991
4. EPA, "RMP Offsite Consequence Analysis Guidance”, EPA, 1996
5 Murphy JF, Zimmermann KA, "Making RMP hazard Assessment Meaningful”,
Process Safety Progress, 17: (4) 238-242, 1993
6. Woodward JL, "Improving the Effect of Atmospheric Stability Class for
Dispersion Modeling”, Process Safety Progress, 17: (4) 1-8, 1998
7. Hoist S, Hjertager BH, Solberg T, Malo KA, “Properties of Simulated Gas
Explosion of Interest to the Design Process”, Process Safety Progress, 17: (4)
278-287, 1998
8. Khan FI, Abbasi SA, "Techniques and Methodologies for Risk Analysis in
Chemical Process Industries”, Journal of Loss Prevention in the Process Industries,
11: (4) 261-277, 1998

— 230 —



