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ABSTRACT

Hazard Analysis is one of the basic tasks to ensure the safety of chemical plants. However, it
is an arduous, tedious, time-consuming work and requires multidisciplinary knowledge and
demands considerable cognitive load from the analysts. To overcome these problems, there have
been attempts to automate this work by utilizing computer technology, particularly in the area of
knowledge-based technique. There is two methods in the risk assessment of Chemical plant;
quantitative and qualitative risk assessment. Both of them have been applied respectively, but if
the integrated method of quantitative and qualitative risk assessments is used, all of the advantage
of two methods can be applied. It is difficult to carry out integrated risk management of chemical
plant. Therefore, automated integration system of risk management is necessary. We developed
S/W, Automated System for Hazard Screening & Analysis(ASCA) and applied to practical plant. By
applying ASCA to case study, we can get the information about relative ranks of equipments, vari-
able deviation, and consequence of potential accident. In this study, we applied ASCA to the
H.T.U(Hydrotreating Unit) of the process to produce aromatic material. We could know relative
ranks of equipments, variable deviation of malfunction in storage tank, D-101, and consequence
of potential accident using ASCA. If integrated risk management in the chemical plant is applied,
we can develop the emergency plan and prevent the accident.

Keywords : Risk Assessment, Process Safety, Relative Rank, Consequence Analysis
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Fig. 10. Input window of additional information.

F %oz 34 FUeH 712 £ AEER F
24 5 o IAFEMS Aqs Tl 2o
Aol FXo] tidle Mol FoZ o Ayt LAY
g # deX TS 2 Ak g8l o HEAX
Yoy,

AR 93 Hrle AHFE QA o) dpyo s
X358 A= BoFen M ojydo] Wl =z
oA A zhee Al FElE FEIA 27] 4T
AR ool Al F&F HrH: /éz%‘sm AsiA -%7%”
d PEe Pa= 39 o) o UAHFL Fig. 107
o0 Al 9ol E D-101012ke A A =04 v%
2 sl dojd & e Alaet o Alze] dgks
ksl e}, D-1019)4 89 2 7hse Alae
A EsHA e} VCE°|Z o] Fig. 109 X A
Arvtele AEREe g3} Hof gle Rl vebhd

__Z:

I

Py

m“J

o AR 9% ke AF T7} qHZS dFst ¢
JgR 7} As 2 Fig 113 2ol U

F9 Az

4 D~101
3 ¢ RER
# Jet Fire WAl
=
z & VCE
= VCE &pue
u VWE BGIE
24 Probit
&YW Problt
€ P-101A/8
& E~101
@ E-101
& R-101A/B
*a QX2
ez DX %3
= MOIZ4
= T XS
LR L

Fig. 11. Diagram of result of accident consequence analysis.

SFFBlAY - Y e =EX A17H A4.5, 2003

Heat - HeE -

u-:’r FIRE . R 1"

278 - 8
et

Fig. 112 D-10190A 2 7Fs3k Al 5 AESA
of tigk FFL AABL oW ol Alrt dojdt
4] D-10101A4 A ESA7} dojkg o A HA}
B 7|Eoz Al WAL AAET Tt 22 &
FH7)7)0) nXe 9%E B9 F e 7)Eo)
E BAMEE AEAE AR RelE & den gE
2 #d1e 4 kW/mi(1300Btwhr/At?)e] BAtgo] o
= AY, 9828 12.5 kW/m?(4000Btwhr/ft9)e] E-A}
o} mXe A, ¥¥3L 37.5 kW/m*(11900Btu/hr/
fthe] BAlgo] vixl= AR It} D-1010ME @
d1e] =eAZE 2m, #4298 =E8AHE 15m, @
w39 xEARE 4798 R A,

m e

g 2t

4. W& ¥ 1#

AFNAY g PHSld SWee BHHY
Wy = AFA B olR Uheld 478 &
P Futol] gglovt AY A ¥ ¥4 5% Zeo
#l ASCAS] /g et oAl AAHL &g
7F Al o] Fold F glom FAHHOZ w3y A
A AP AE Fgold & glor aE FAe
a7} 7S § e ALY FR AkZe] %L A
L gtolE 4 e FFAHQ By EF 0]Ro)Y
& 3k 919} AldATelN B & ARl A4 3
of A4 & Az A H¥Aol 2 FAEZo] o=
ZAQA A AR & AN D% AA dod # 3l
= AR Ao = 913 A 49 o)A} 2 olA}e]
Ao AAHeR E F 21%14 g ol g W
ooz Qs BN F Ue ALE d&st 1 A}
Fe] FIE Brket wlg] AlLE huE # Qe 7]

292 D-IOICIRUINBESS

Acetylene
Benzang

Hydrogen
Hydragen SuHide
tsopentane
Msthane Octane
Pentane
Toluene
n-Heptane n-Hexane
p-Xylene

2 30m/e

4,00 KW/

12.50 KW/m

F DKW/ m



A A g 2 B/ Aest ALY el i A 27

o

AAsIAT o2 EXE 3led ASCAYME the
2 Al FvlEle] AlaHe AEe SAE
< Aok A7 AR A FARNME @A A}

28} 249 QAFXNE 2D YA Rl o

TEshE A Tl AoiE Hdes Roe
AAA APeAEE 33T F U Aojw IF ¥
3 2y oM E dAe zAR=HT FA ot
IAREE AL ALY A guHEE gadol
T gl £o A W] oy o AdARE &
Ag 4 g Aotk EF AL Fg Hrt FA A
A A9 2 REE yysiy Jout it
F =424 98 a8z d3k 2 ZF(Domino
Effectys I3 Bo2ZH & thdg AlaLE 33|
2 £ 9)8 Aolth A&EAH o T ASCAY AA ¢ae
z9 oagols & AHER F49] GUI(Graphical
User Interface)E 743t 8 LT EYojZ2E F
Z3fol g1 Zlojth. ASCAE BetgAe) %7 AA
A AEE YE g H4s EozH Al
AU o8 A8 & glor Alze] o3 vldAlEE
fAE 4 e 1L g & Ao AR RS
nElEg 5 e R

N

Ry BN
s
o

1. A73, 3181379 7P AlvE] 2 gdel] 71uket
A7 7 AIEE, BRSO, Ae Tt 888}
3H2-(2000).

2. AR, sletgAe] dHd EAE A YE =Y A
= WP, BRI, A2 TSt 318k 8t(1997).

3. 7, TR Famil 7 3 349 A
3 A AFEslel vt A, B, Metiea
$-8-3438H5-(2000).

10.

11.

12.

13.

14.

AR5, TERd FSPEE o183 8T i
AR Aol A3t A7, ARSI, A
3 3183 3131(1998).

. ATE), o5, A8l EE, 804, B A7

PG BrPEdA e a7 S o83 Al
Atz Aol gt e, P=siA) - AStel=RA|,
Vol. 15, No. 4(2001).

. T3], PEE, B0, SR el SAl A A

o)) B3 A7, =3 - 4anElE] FA gk =
£3, pp.333-337(2002).

. I, M., K. Aoki, E. O'shima, and H. Matsuyama,

“An Algorithm for Diagnosis of System Failures in
the Chemical Process”, Comput. Chem. Eng., Vol.
3, pp.489-493(1979).

. Kramer, M. A. and B. L. Palowitch, Jr, “A Rule-

Based Approach to Fault Diagnosis Using the
Signed Directed Graph”, AIChE J., Vol. 33, p1067
(1987h).

. NFPA, “NFPA Code 325M Fire Hazard Properties

of Flammable Liquids, Gases, and Volatile Solids”,
National Fire Protection Association(1991a).
NFPA, “NFPA Code 49 Hazardous Chemical Data,
National Fire Protection Association”(1991b).
Zerkani, H. and A. G. Rushton, “Computer
Emulation of Hazard Identification”, Proceedings
of IFAC Workshop, pp.221(1992).
CCPS, “Guidelines for Process
Reliability Data”, AICHE(1989).
CCPS, “Guidelines for Hazard Evaluation
Procedure”, AICHE(1985).

Hunt A., B. E. Kelly, J. S. Mullhi, E P. Lees, and
A. G. Rushton, “The Propagation of Faults in
Process Plants”, Reliability Engineering and
System Safety, Vol. 39, No. 2, pp.173-194(1993).

Equipment

T. of Korean Institute of Fire Sci. & Eng., Vol. 17, No. 4, 2003



