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Abstract - About 21% of domestic chemical accidents are caused by transport vehicles for the past 10 years
in Korea. Also, ammonia is a chemical substance with the largest number of accidents, 82 out of 672. In this
study, supposed seasonal alternative scenario and worst scenario in case of releasing ammonia during bunker-
ing it from tank lorry to fishing vessel and interpreted seasonal impact and range through Python, ALOHA,
Probit analysis. Radiation impact range of possibility for 2nd burn and for maximum radiation in winter scenar-
io, which is one of the alternative scenarios, was the highest(range: 41m, radiation: 5.01kW/m?) while over-
pressure impact was less than minimum standard of impact. And toxicity impact range(EPRG-2) of the summ-
er scenario was the widest(5.0km) and took a very high death rate near accident area(port area, tourist area) ac-
cording to Probit analysis. the wort scenario had a similar impact and range of summer scenario.
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Table 2. Frequency ratio of wind direction and
wind velocity

Wind Direction

Wind
Velocity ENE | WSW | SE | NW | Total

(m/s) - ~ ~ ~ ~

ESE | WNW | SW | NE

~0.4 7.9 - - - - 7.9
0.5~3.3 - 83 | 282 | 165 | 212 | 742
3.4~79 - 0.9 7.4 3.9 55 17.7
8.0~13.8 - - 0.1 - 0.1 0.2

Total 7.9 92 | 357 | 204 | 268 | 100

Table 3. Detailed hole size standard

Standard Standard .
Release Representative
Scenario Range Range value (mm)
(inch) (mm)
Small 0-1/4 0 - 635 6.35
Medium 1/4 - 2 6.35 - 50.8 25.4
Large 2-6 50.8 - 1524 101.6
Rupture 6< 152.4< Full Bore

(Rl
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Table 4. Key hazardous levels of ammonia lea-

kage
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Blast Destruction Serious Shatter
Area of building |injury likely glass
No (55.16kPa) | (24.13kPa) | (6.89kPa)
burning
Toxic ERPG-3 ERPG-2 ERPG-1
Area (1500ppm) | (150ppm) (25ppm)
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C : Concentration downwind at location(kg/ni)
) : Release rate(kg/s)

U : Wind speed(m/s)

H_ : Height of source release(m)

X, Y, Z: Distance(m)

0,0, : Dispersion coefficient(m)
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: Leakage amount(kg)

: Energy of explosion or combustion(J)
: Heat of combustion(J/m)

IO R

Q

: Combustion efficiency factor(-)
: Total thermal radiation flux(kW/ni)
: Thermal radiation flux of point i(kW/mni)

Qo

=

X : Transmissivity(-)
: Distance from the source(m)

ol FEH EAEH ARk BA= 2(5)9
o] 2= ﬁWcﬂl gt Al Azt
S ERE AR FEsH A= YEd £
om ne Yukrlo g Aa Axel #AQ] 1.3
9 & ZE=TH15)

Fall %

tI" = Const %)
ty, =260(g) (6)
A7) A,

I : Heat flux of thermal radiation(W/m)

t . Exposure time(s)

ty, : Time of 2nd degree burn(s)

n : Index of radiation(-)

=9, BAL exo) WAL A7) 2Hw-2

z7k F2) el ofsf A o] = o zTH16].
P=oe (T~ 1)) @)
1714,
P : Heat flux of thermal radiation(W/m)
o : Constant of Stefan-Boltzmann(W/nfK*)
€ : Material emissivity radiation factor(-)
T, : Material temperature(K)
T, : Ambient temperature(K)

F3te] T Y& Hdﬂ% J%é}
i 2ElS ARESIATE F S
o2 &3t ol Xléﬂ
g3t 3] AgE (10
1y, ZEHUFHES 212

ATH17].

] 918l TNO =
oUA1E 4(®)
s él(9) °|

E/lm u
OHH
[0
o
_&

A o g A

[} -

=)

2

il

Table 5. Ammonia probit constant
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A(ppm) B(ppm) n(-)
Ammonia -359 1.85 2
E=V,H, ®)
__ 1/3
=t (P/E) ©)
R=R(P/E)" (10)
P:(P -P)/P, (11)
P,=P(P+1) (12)
7] A,
V, : Volume of a flammable gas(ni)
F, : Side-on absolute blast overpressure(kPa)
P : Scaled blast overpressure(-)
P, : Ambient pressure(kPa)
P, : Peak overpressure(kPa)
c, : Ambient velocity of sound(m/s)
t, : Positive phase duration(s)
R : Fuel-air charge radius(m)
R : Scaled distance(-)

2.2.3. Z2H] X (Probit analysis)
ALOHAE T3 =<8 2354, 3, 54
4k 7L HE S o
P
5230) ol thatel 714 ghol AHgH T Qe 8
£ 27 B L 2(13)S o] &3 ZEH] o)t}
5.9 S4EA(FEYh & A, B, ns& 4(13)
Zg AZE 9} 2 AuE 2ol Ae] E2
Yske] At 4= A
HEEE A 2

&
S}

had

L

S o] HA Al Z2H g
SFTH 18]

P=A+ Bin(C") 13)
o714,

P : Toxicity mortality(%)

t : Exposure time(min)

C : Toxicity concentration(ppm)

A, B,n : Constant
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Fig. 13. Concentration change with time at each
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Table 7. Threat zone of ALOHA

Alternative Scenario

Spring |Summer| Fall | Winter | Worst
Red 13 11 13 16 11
Radiation| (y - hoe| 38 35 37 41 35
(m)
Yellow| 74 70 73 77 71
Red 14 1.5 14 1.4 1.6
Toxicity
Orange| 4.9 5 49 4.8 4.8
(km) ¢
Yellow| 10< 10< 10< 10< 10<

Table 8. Result of probit analysis according to
toxicity impact

Alternative Scenario

Spring [Summer| Fall | Winter | Worst

A 100 100 100 100 100
Death

possibility| B 97 98 97 95 | 100
(%)
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