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Abstract; The damage caused by carbon monoxide tank leakage is very serious. This paper uses the ALOHA
software to simulate the major disasters caused by carbon monoxide tank leakage. Results show that; (1) in the
explosion of steam cloud and the damage caused by shock wave, carbon monoxide concentration is divided into
three grades. The carbon monoxide concentration in the first alert area is higher than 7.5x10™" mg/L, and the
shock wave pressure is higher than 55 160 Pa, which is a circle 20 m from the leakage point. The concentration of
the second alert area is 1.215x107" ~7.5x107"" mg/L, and the pressure is 24 133~55 160 Pa, 40 m from the leak
point. The third alarm area is 0.5x10™"" ~1.25x10™" mg/L, and the pressure is 6 895~24 133 Pa, 100 m above the
circle from the leakage point. (2) the toxic accidents are classified into classes. The primary toxic zone is
420~600 m from the wind direction under the leakage point, and the carbon monoxide concentration is higher than
200 mg/L. The secondary toxic zone is 380 ~ 420 m from the wind direction under the leakage point, and the
carbon monoxide concentration is higher than 350 mg/L. The three—stage toxic zone is within 380 m of the wind
direction under the leakage point, and the carbon monoxide concentration is higher than 500 mg/L. (3) the wind
at a distance of 183 m under the leak of carbon monoxide concentrations are studied. Results show that the indoor
carbon monoxide concentration at this point increases rapidly to 1 600 mg/L in a short time ( sensitive spot) , and

then decreases in a step—wise manner. The concentration tends to be stable to 350 mg/L at about 35 min. The
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simulation results can provide theoretical basis for risk assessment and accident rescue of the carbon monoxide tank
system.

Keywords: hazardous chemicals; carbon monoxide tank leakage; ALOHA ; accident simulation

W T I R R R L A A A RS i 6 Bk R 2 1 A A2, A D A
RIS 13 B A2 it b 14 725 /B8 T RIS 730 Ao A, RIS 1 50 37 0SS 481 8y 3
BEQRPAN T 22 sk rh B T O 2 — % e A AU 3k DRl e 0 e R e 2 1 1 P
SEREANBESE . ALOHA $ifF 2 i 32 [ 3R (858 (EPA ) (b2 i i 58 S 305 1 45 9024 % (CEPPO) 1 26 5] [l K
WFPER S FIR (NOAA ) SERTIT 4 ) B R FE A 10U b i 165 7 T LA T B2 1 45 50 S N e, [ P 4
VF 2 T T 46 F ALOHA 24 BEA TR S0 BT E. Y . Sanchez 25" FI ] ALOHA {30 1 & 25 10 4 75
VU XA A TS DL R R £, 4 T AR S A T8 X5 S48 . N..S. Anjana 2517 2 ALOHA Sfe Fi 0l 42 1 5% 1 75
PESEREEES , HF45 4 GIS ROl e il & 1 M (4 B 2 Bt 1158 . Bahareh Inanloo 25°* £k 4+ ALOHA 15 ArcGIS
S 5T T TR TASEALL , B 48 SR F A A8 A T LA — 2 4 58 . SHAO Hui 251 3 RAR S
P B AT RN ARSI AT T 58 U125 0 ALOHA 5400, T8 25 50 S SRS AR R R R
HEL SRR R 1 2 o7 B 1 R S R S5 R T ALOHA BRPEBEBL A M 1 3R AL 2 0%
A T O S, 4 ALOHA 7 FT T Sl A PO 7 22 5 2 o 1203 v 1 38 1T ALOHA. 5 5548) A
8 AR S R A 7 e TR 4% S W1, ALOHA. 526 T 00 75 1 UG 199 16 7 X R UK o 75
W B 75 T ELAT B A 3 B 2 AR O SR ALOHA. 92k 4ot P T 0 UG 377 IS L 92 i R 3% 1) Uk
PEREATAIHT 15t T -S40 R 26 10 T B . AR, IO, #0602 20 25 3 BRI ALOHA o
LN T B SRR I R SO TR, ARSI SE R T 3 G R X, Xl X R
S SO SRt phesf A 2 T B B B0

AT, B I AMIFSE 7 22 3 ) ALOHA 52 i Bk 5 0 A TS 40040 W , MDA 4% S5 X B3 1) 2 4
TARARE] T — R (15 S (E0— S AR A B T s < 5 SRR BT iR AR D, R I %5 6 T ALOHA
A X —E AL TR A HE R T 5 2 928 S AR ol BB TR v 35 16 5 0 52 R0 PR R AT T BEARIE 5, I 1
ST 3 PG T — AR W B B RIS XU S HEAT T BT , TS B BT T 45 SR X T S fik e o
TOHY 24 TAR A — R I SEhR i X

1 ALOHA %414 &

TR FEAR T R B R — BRI T AR 42 113°07 655 27°20" JEIR W ERE , BREEIARL) 400 m”,
B DX P P2 SRR 25 °C SRRy 2.5 /s, KU S AR XU ESE ) | b THDRLUBR J32 S Bl AR, K
TR C AR 50% , BARI SR E A 1.

2 ALOHA # )

2.1 —SUBEEEZSZBRENZITE BRI

ALOHA FERCIPURE A FEME IR, mT DU A BB P30 o i D 1) — SR A == P R, R R 7E
HRNE AR BRI R A, A W7 e 2 R iy T BB , ST 2 e

F AT 2 AT B 1 R N DX — A R MR BE 5 T 7.5 107" mg/L(1 ppm=~1 mg/L) ,— Hi 5]
IR BT IR S He TG 2 2 B RN X2 (5 TR 20 mx 115 m, 5 [RL 1 — SR PR A X,
TSR SRR BE 5 T 1.25x 107" mg/ L, 0 DX Il a8 08 70 1% F S FE IR X5 58 3 AR 9 Tl AR Rz TR %) 115 m
Ab , — B AR BE AR, FH EE 2 e A J M =R i) T RETE BN

FER s A e, — B LR IR KR, S R A 8 5 D el 04 s 3 B 6 7 el ™ A
580 R, 2% HL T fi B A 0 o RAT S LA BBV T 48 T LB R 1k, A SCHI A ALOHA X 289K



441 Kz, 45— Mk it e i U = ) (A4 33

FRKE 1 oh il PO MR AR BN 3 B s AR

B 1 ALOHA #MAHEE

B2 ARAZBREFURZACE B3 RAEBRMEFEIIH AR

FH ] 3 BADLZE S m A

1) 55 12k 42290 20 m (14 [ TR DX Ssl 7 2 0 DX P[] RS — SR PRI A, I DX 3 Ay s o D R ek
55 160 Pa( 1 psi=6.895 kPa) , 3Bl P4 (19 30 117 e 50004 B 3R, 15 3 k.

2) 55 2 R LR AR KM 40 m (AT X Sa 7 55 B DX AH 21— APk it R S 8 A 28 5, T s B N B I
BV, DX 3 P A T b o g SR 1) 24 133 Pa AL, B 3108 1 oo D T A 3 B A A 1) 7 EE 0, [P A
A RE o T A SRR A A IR TS R

3) 55 3 AR L 110 m IR 55 T ARACR S IASE IR, 3k — Y8 [ A s vh ik 8% 1) 6 895 Pa
DA, 255 Bl 5 58 2h S 5 R AT B8 2t B DX SN N B3 RN 1T 2 B A28 S i
2.2 —|ALmAEREMTFE b HE AR

TEA I8 B B RO T X — S A e T O JIT 3 50 1) 5 5 X SR A 74540, ALOHA 5| I3 [5] EPRG (i 2,



54 Wy TS 2018 445 33 %

M R 4 R ) B AN ) = B A T E G R XA R o G BR LA S em B, WA A S YT RTE
PEATREEL I A CANIAT 4) 5 2 B R A FEZ) 200 yards (2924 183 m) AbAT BARLHCE B3 ], 0 — L ERE X A bl
(200,0) A- AU AR — AL BR AL A TR A (AR S)

B4 #EIFLZEAS em ey EPRG ¥ 478 F H5 183 m(MHHKE 5) & — BB KE

M 4 Al LI

1) 3l a5 T IRV 380 m (VI FE N O 3 2803 X (EPRG=3) |, i X Jsk— S AR e e B T ik 3] 500 mg/L LA
b TEATART B 4P Tt )N 3 3 8 S A DX N S ) DA sl 7 A i 8 B A5 3, PR — B AR D,
B b A G R T, AR IR N TR B

2) "X (EPRG-2) (Y1 50 420 m, 32 DX — S AL (1 7 B2 A 31 350 mg/L LA B, b T84
FEIRE K-, 12 DX PR N BN A4 380 B P PR I, 5l 5 AR IO ) 2 £ A8 PRLATL 1

3) —Z B X (EPRG - 1) N — S AL Bk /9 ¥ JE T 35 200 mg/L, 32 DXCIAY 52 Wi 3 FiL AR K, i 57
600 m , ¥ L B EAEL, FLIETCR N B

HIPE 5 BOREADLEE R n] A0 .

1) B R A2y 183 m Ab— AR ) 42 Sk BE 7R R I AT P 2R BT, 2 6 min IR B {6, 2070
1 600 mg/L, Fifi 5 5 5 M6 BE IR 248 T B 28 55— (8,35 min Z2 A7 I AT PR, B e it B E ol 350 mg/L.

2) F N — AT A E BN BT RS B AE 35 min Z2 A7 TP AR 350 me/L, B[] Y
R, ENE M — A AR L R AR T %

3) e IR — SR A B BE AL T N AR AN BE 12 52 1T T, DRI 24 2 A i 8 1, 7 A% 4 1k A B A X
s, JEFORAE M ER S5 A 35 min N, — S8 BB B L Ay EPRG-2 JK-F DL B, b FHSE R

3 it

1) — S AR BT I A R 2808 2 JaR KRR N 3 IS ) o i A 7 A S DX IR 0 hy 3 AN S5 02—
XN — AR B 5 T 7.5%107" mg/ L, il g 8 1 55 160 Pa, IR 1420 20 ms 85 B X P — 4
TeBscH B 1.25%107 ~7.5% 107" mg/L, FE Sk 24 133~55 160 Pa, 1454 40 m; 55 =28 X — R ALk
4 0.5%107" ~1.25x10™" mg/L, [ F)2 6 895~24 133 Pa, jlitlg-42 4 100 m.[RlisH 15 K E RS 51 & 105
R Ry EE SR AR B P AR 2 55 me N DX A S e U™ S .

2) —SAALh AR R I = O AR 5 i PP RS R 73O 3 G — kR X G A F XUa] 420~ 600 m,
— AR 5 T 200 mg/ L 2R DX AR XUE) 380 ~420 m, — S AL BRI HE R T 350 mg/ Ly R EL
BEDCOA S A7 R XA 380 m P, — SR AL BRI R T 500 me/ L, FEAG M T % S HIOR R [ i), ez Al gk
600 m#b.

3) B AT KA 24 183 m Ak 14 58 PN — SR A Bl 2 J ) [ SR B B i A J3E 1 600 /L, Bl 52 BBk



5§43 Kz AR A — A T A T T = P S (B AL 35

IR, B a TP AR 350 mey/ L, AT 2% DX S S ATV PR 22 R i 4R 11— e A 3.
B30k :

(1] BRmeE 5 il AR5, 46,2013 ~ 2014 AFRF% [ AR L7 s i S Sege v 0 A Mo 3 LT ] s RO =27 4 ( B4R
BlER) ,2017,32(3) :91-95.
(2] BRIE5S ,iisss , 2R, %6 26T FUZZY -AHP [9fafbhn G ff % 2 R PP B S L) ] s B R 2224 (A
RBLFRR) ,2017,32(1) 85-89.
[3] Croce A, Grosshandler W L, Bukowski R W, et al. The international FORUM of fire research directors: A position paper on
performance—based design for fire code applications[ J]. Fire Safety Journal, 2008, 43 . 234-236.
[4] Sanchez E Y, Represa S, Mellado D, et al. Risk analysis of technological hazards ; Simulation of scenarios and application of a
local vulnerability index[ J]. Journal of Hazardous Materials, 2018, 352 101-110.
[5] Lee R W, Kulesz J J. A risk—based sensor placement methodology [ J]. Journal of Hazardous Materials, 2008, 158 (2):
417-429.
[6] Anjana N S, Amarnath A, Nair M V H. Toxic hazards of ammonia release and population vulnerability assessment using
geographical information system[ J]. Journal of Environmental Management, 2018, 210 201-209.
[ 7] Ramabrahmam B V, Sreenivasulu B, Mallikarjunan M M. Model on—site emergency plan. Case study; Toxic gas release from
an ammonia storage terminal[ J]. Journal of Loss Prevention in the Process Industries, 1996, 9(4) . 259-265.
[ 8] Bahareh I, Berrin T. Explosion impacts during transport of hazardous cargo: GIS—based characteri— zation of overpressure
impacts and delineation of flammable zones for ammonia[ J]. Journal of Environmental Management, 2015, 156(6) :1-9.
[9] Bubbico R, Di Cave S, Mazzarotta B. Risk analysis for road and rail transport of hazardous materials: a simplified
approach[ J ].Journal of Loss Prevention in the Process Industries, 2004, 17(6) ; 477-482.
[10] Shao H, Duan G N. Risk quantitative calculation and ALOHA simulation on the leakage accident of natural gas power
plant[ J]. Procedia Engineering, 2012, 45(2) : 352-359.
[11] Xu Y B, Qian X M, Liu Z Y. Quantitative Risk Analysis on the Leakage of Compressed Natural Gas Pipeline[ J]. China
Safety Science Journal, 2018, 45; 146-149.
[12] AR, X5, Kok , 55 ALOHA FPERLN T 2048 L be e I i [0 ). P 3 322 42,2008 (s1) :49-53.
[13] Tente e 22, 00 %50 W0 il < S P T s ™ e AR A [0 ] v [ e A A 7 B 1R, 2007,6(3) < 7-11.
[14] FIE, [ BEAR , 2 1 i O SR 16 3 9 ALOHA ARPFAE LT ] AL T3RR,2015,35(1) :69-73.
(1S ] EIE i 0SR20 itk s o 3 AR SE [ D ] D0 OB R 22, 2015.
[16] B8R Ay R T ALOHA B o FRY It fef R it O 7 FCSTE B 52 i D93 ) SRR e A7 [0 )22 42 5 3R 058 07, 2017, 24
(6) :155-161.
[17] X3, iz 8. 5SRO AL B 7E AL AR EE Db iz FH LT ] B HOR 57 {5 6L, 2009(7) :49-52.
(18] HIZK7K, J AT 52 2T ALOHA ()5 247 i W Ui oS 7 [ T ]P0 2 BH 222441, 2018, 38(2) - 187-192.
[19] HR#E, WAL , Be [ 7° ALOHA 72 S5 b A Bl o A [0 1. W R 2224 (A SR BEAAR0) ,2012,24(3) :48-52.
[20] fRf, skifh, W07, 5. ALOHA FER AR5 R loh i [ T] %2 4 55244, 2015, 15(3) 1 151-155.
[21] Rz, Mg, G101, 552 T ALOHA BOFRBELIPR AP b il e T i =il [ 0] 40 xR RN3R 05,2017, 17(8) :5-9.



