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ABSTRACT KEYWORDS

A new prototype software package has been developed by integrating two existing

programs designed to predict and maneuver chemical and nuclear disasters in order
. . . . A new prototype
to set up a response system for dealing with the combined two disasters. The protype
. . . . . . e software package,
is designed to be mainly used by civil defence officers, together with an identification
) ) ) ) Response system,
of 625 scenarios of chemical and nuclear disasters. The package is expected to .
. ) ) . ) . Civil defence,
contribute to upgrade a more systematic regional public protection plan for chemical .
. O . o Chemical and nuclear
and nuclear disasters. In addition, it enables all relevant local divisions to share

disaster

disaster information in real time, resulting in a minimization of possible fatal
damages.
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1. M E

HZ A AAo] g3l - P} - BT o, 2 FAAME shIaEoR Qg At Ag At
TEY gaSddA HA AAdgG AA el e 4 tige] oJHYe 5SS 2 st

w3 12 g2 wF= Aol okt 23}, 33FE o]ojx] A7|zre] IS E o]ojA7] Wi 7] g R AT
FTaA4el Fa F7kska Tk (I.D. Park, Y.H. Lee, Y. Yoon, JK. Kim, J.H. Cho, I. Moon. 2013).

FuEte] A9 20129 99 FRIESFL FSARLE Qe g )17 -EF s A o] AlnE AVE
Be WENAS F3ate] AlE, A2l ok, Fu], 22, 57 AT 67 A Aol FEHAMES X

g
= 5 A Bee ZE A FANT 7 Edaa %%/\}I e gl H2 £33 TEx= IR0 A
& F e BIANEF AlFES ARA st Ut 5 2012 99 FlESea rEALE e B
e 94 =4 gas AT o] AaE AVIE BFe uE7H e EFst] AlE, ML o, 7, edh, oF
7HA A= 67 AR el FEEAAE S AAse T Al Bee ZE AS FAsAY 70 B3k T2
I eI AL ESF FEE U0 AHT F = HIALH AlFEE ARA stdt
2 d7e ke AdelM e FURSALE F5E A 2Yo] d¥oE Al A] 27] AL HSES
L z P EFE e UE AladS

2. L RAICISAIZHS| 2|

A Il gk dAls Ad FH7EQl SR AAEbE Ao = gt A AL A] 2~ F) (Chemical
Accident Response Information System, CARIS)¥ *ALs A dth-8-A| 2§l (Atom-CARE) o] 2}al B3 3t= Ado-&Al
2do] SAAG B A gFHoR L8EI Utk SSEAAAYSHHAI AT S St AALAL Al &S o

< 2 oA B2 #aA, AtndSey, =AUAAE, AR 5 FFA ted WEARE
oW, AF, AMAAGA, & T 2717 AAteE AFsiH AR AL GUCEFFS AX 1 7]
ol AdH Atk EgE WARS AT SAI AT O] B dAEEHL 5 A7E dARY 98 AARE #2AlL 7}
& T 4 g A PR AFejo v } FEE AR 3 3 AAste] 9 o) e ARAL A
WAL LA AEoz Al AE Hufste] IWES 225 93 JRE ATt Ut o] F A|a"E 747
=HHor FREGE 54| Jlon o]s o] 7} FA M FHH R fefr} o] FolARE a&HS tigo] ©f
Folx =t ojggo] th. AAZ 7P Mdzlgl Hol gle v H-SAI~HQ] W=r2] National Atmospheric Release

Ad 5 EE £ Aded dis) s &

: HEA 2T Fos AT =go] Fasit 3}

SHiAbs Al @SS AE71H A AIER M AFets JRE HiEO R o] Fo|AA HER, JLEE

Alz=E o] AREAE Ao d&71 R Y ARE VHAL FUERS &Fo] Fod F J=E AAVE BastH
w dl-g-o] 7153tk (Michael M. Bradley.2007).
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o $H%9E AP tgel Bad AN T PN & ATk FH s AW U Adee AT
& 9lstel vse] FAAAY Avel ol wet e, BUAY, WA A JRrokz THNUT EF DAY
F5 sty shgAabs Al B AE F3S AEsith (Tabled) o] & 3pshAde] A At eA]dl
Ae] E2A FE3 A EEol tistel AU W) o, PAbsAdel A% 9%9d 18257 $E 7
16¥( A9AE AdE AAsta AR AT D A9 @ AA AT ABSHA wE AnB we
AMstet ofm AFLHIEA(B6F)S 7IEoR B 4% AYstden V& Al E43 AHeA il 2
zole BAS nddte] AlnthEA(10%)S A3 th (Table.2)
Table 1. Type of accidents and terrorist threats
TE A7188 * #3% iy
#9 FokEa 0 sAks v
I L B APAY, AZAGAE, SERY
AdAs so= el fafstetad 27 wE
Ak
AAA oI E] AR H AL BRERE
WAks WAFs 994 WAks & A7)
P49 SO A Wks ¢ Wl W EF =9) QAN AAEY BA 5
Teol Al =4 steted A= tel8A14d
g BB HFAA0 O Y BEAGAH, AR ALY, $ERF
o4 B H 45 HEE Y TN
Hl2
QA % B DRERE!
WS gl 980 UE He i
Dirty Bombel] ]3F H]2 Hzol &A1
Table 2. Frequent accident materials
Name CAS number Name CAS number
Methanol 000067-56-1 Chlorine 007782-50-5
Hydrogen chloride 007647-01-0 Methyl ethylketone 000078-93-3
Toluene 000108-88-3 Ammonia 007664-41-7
Hydrogen sulfide 007783-06-4 Hydrogen fluoride 007664-39-3
Nitric acid 007697-37-2 Phosgene 000075-44-5

3.2 35} - WAls 2YuS==0H

1) AvEle 2y gA

3}t AL AdS oSo] oy Al WA Al 2 EF H EFE o] StBE 2O ARSI} Ao oigt
3 7}& 3ttt (Jianfeng Li, Sandra M.Y. Lee, Wenmao Liu.2013). webA] A

% JRE YSIR quHos B
AT B D 4P AELE v skl a0 BE BsS Y sstel ALl YRS s Aol A
58 271089 WEel @ 4 dtk 4 WF 94 ofv] A48 JE g2 9FSE WAL Adsn B A
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Table 3. List of corrective measure
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T

Atom-CARE, CALPUFF9] R ES
A4S

4, 4% =290 JPAt 29 FRE FE S, B 2 Az
FREG 5 A RS w4} %

}=(SLAB), 7}-Al1t &&(Gaussian Plume), 7FH-A1Qt ¥ = (Gaussian Puff)©] 31

O

3 32 Al AEgA(Jet Fire), E3FA1(Pool Fire)7} 1o Fik mdle] 739 F7]&F ¢ (Vapor Cloud Explosion)¥}
H] 5 A A 28745 7) 2 ¥ (Boiling Liquid Expanding Vapor Explosion)®] S1th.(Table4) £ ATFolXe o] & €3 =
g g 7hAIQE 25 RYS 283t ALOHAES Fall 733 Auele Z2RZFE dguiss iy He 2945
Bogo2H gk als TR AdSZREaH e A ek AdsAt. (Figl) dEdedd5a Ws=d
LS EPHoE FHHA stE EEFS 22 JHE JMeIEE FRERES ST grE A9 g
me] dof etz she TR vig gAFezA Hel B Ad A 7P S8 SA 27HES A&
A olol A% Ak

Table 4. Risk Assessment Effect Model

T anksl
23] (SLAB)
T 2d 7H¢-A1F &5 (Gaussian Plume)
7F9-A19F 3 X (Gaussian Puff)
s wel A E 3} A (Jet Fire)
£ 3} A (Pool Fire)
e % 7]:&% % (Vapor Cloud Explosion)

H| 5 A A| %8 ¢35 7] &1 (Boiling Liquid Expanding Vapor Explosion)

Weather

Chemical | prediction module

. . Weather
Radiological | prediction module |
Weather Mesoscale
prediction module Weather model

| Weathermndel I I We(z:\'j;'l?;%dd I

ALOHA Scenarios | | Particle model | | Diffusion model

module (KSP) (CALPUFF)
Release / property
of matter module

model (CALGRID)

| Phatochemical reaction |

Detailed diffusion

Weather data output
model

module (PRTMET)

Output aid routine
(POSTUTIL)

Aid program (APPEND,
CALSUM RADDOS)

| Initial diffusion

Output module
(CALPOST)

model
| Output module |

Scenarios

Scenarios

Result expression

5}5}'“&/‘]‘% PV E V2R § LEdSZEaHY A AsHol Sl Jo FERE AT
B E3k F938lth(Ce” line The'venaz, Sandral.Resodihardjo.(2010)). LS T2 138S
EEH e 27 wet S 7hsd F3713S EVFss frav)de] EAgth o) it }ﬂﬂ'ﬂi
A W2t ek A, Boks Aoz FEEel A4 At HEARALYe edaEEan

o 3T 71FY 2o J8€g Ul £8& ARE AT E =85S F F AUth(Andrew Watson, Prince ]J.
Kannankeril, Mark Meredith.(2013)). A}22 F4, @AAZ, 7134 E, B4R, FEHE nE EIAHR BT
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220 Aan, 27 S AR 27) WA, AT BANA RANRE 3D B A, B
23 F8dE 3R dyr# 2 AES AT AP HuX 3 AARAYR HuXxe] E¥o] Jhedith ®
g AR Bt JEE S /Hy 718l Aot beste s te Wl AR AladE B E dEste] d%
e Al £5S WAL F AUtk (Felix Wex, Guido Schryen, Stefan Feuerriegel, Dirk Neumann.(2014)). AFZF 4,
Ans @ B3, 2A0gE), @4S, B/ AR Be A48 g 8% 0 2 B7/A5nd v
At #% Q7 2 AYD Ago|tHTables). old) AL&H o, B¢ 5 FAS) 9% ws wd] S NATO
ATP-45 WotAS o= A4l F48te] 2838130 th (Table.6).(NPA,2010). AbaL B4 Aol o] 71742 Abarzt 3
B3 WA 270 244 5 A WA AN ] ARVE HEoz so] 4T 0o oS ATe &
E FUL Boshed glof dAE etk olfd AL NATO ATP-45 148 niges 443 Hsngs &
€8 A5 5T F Atk o] WEAAELE Al B4 A Y Ao zRH BT AE o FoE AAFeR
A El HAE APIAE Ju B ANE ANT 5 b 54L 2Eth g U] 9e o)F g8
of 2700 deiE Hagtely] Y ARE 2§ 7T AoE JdEn
Table 5. Process of development for response program
oA e

e ARE-AF 27291

Ak A AR ol wE AR JH: AAnAY, AL, Ala B, A EE, 7P R

AbaL doh 8l B AbaL AE HuN Y 2 g r|de R Abal My

z271H& Z27] 7S B8 A9 FHrkel e WS/t A

ki ARZEUEHH S 3 A4 odH9 33 2 BATd =4

S/ A TR By dd 9 AURAE 53 FF 29 A

Table 6. Hazard Prediction Zone
TE LS X 3}3t#) 2 AR Al Sl
L AAY 1km 1km 5km VN A F A S R
A A AFA49 6km 2km 10km TG gFA (1 F)
kx| 12km 10km 30km & FFA(E7)

4. 4 E

B ATE AAREE EPD AP AT SRS W WY HUArh A58 Ty 2 agee
fFeshs 2o H2o] Jtk o]E A% ATE V1€ A LR A 24, AluEe N, g 2@
S T3EE A4, % 2 PHCIHE 23 dSAEALE TS0l JFEHAG Fo A7 A v 2ok

(1) =4 %/\}Eﬂ%/\li‘@ﬁ’“% ot @A AdsAILEe] e IAS =&t s, A et

A

2 A&EF AdSE ) o% /\lb}ﬂo = Aslnt. o AG9] A I 203 A9 diva 2 A
Blulo] 23} stglom, ARt A G6T) F AFAtdeA W AlehE A (100 sk s

LheSzZEa ) s wrgste] g 71w e g oy I FERE A
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s, Aelod] B BARRRIA, ARYRARTAY Fo] A5 U AR A2BES Asdc. 27
A

HOAAE BRAS 29 diS1dRRES VuE TR B FEQYS ¥

stol S Abs Al A WM BEEES G4 AL 5 9 B W ohle 1 WS Has &
o sshubs A Bels A8 Besd Pl o ¥ 5 UL Ao i

B ATE 2P QAR e AR £93 Y BT BelFUREA2YAY B
_]
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