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Abstract - The purpose of this study is to assess quantitatively the amount of leaks and the extent of dis-
persion in case of a leak at a hydrogen fluoride tank container unloading station, and to suggest a safety im-
provement plan to prevent recurrence of similar accidents. In 2012, Company H leaks 8 tonnes of tank contain-
ers with a maximum storage capacity of 18 Ton, causing it to become a social issue. As a result of calculation
using Gaussian plume model, the concentration was estimated to be more than 20ppm from the leak point to
1,321 m radius. The leakage of hydrogen fluoride from the company R in 2014 was estimated to be 11.02 kg,
of which 2.9 kg was treated by the scrubber. As a result of calculation using Gaussian plum model, the damage
range with a concentration of 20ppm or more from the leak source was estimated to be 69 m in radius.

As a result of comparing the above two accidents, it was found that the leakage amount was about 987 times
different and the damaged site was more than 19 times different. Therefore, it was concluded that it was neces-
sary to control the wearing of the protective equipment, the enclosure of the unloading site, the installation of
the scrubber, and the emergency training to avoid the accidental leakage of a hydrogen fluoride from the un-
loading site.

Key words : Hydrogen Fluoride, Tank Container, Dispersion modeling

TCorrespom:ling author:ken73@daum.net
Copyright (© 2018 by The Korean Institute of Gas

- 32 -



BalFa FEAL M AE 53 6y
LAE
WA AzFAAA Asrad Ao 47
(Etchant) 3Ao] F2 ALHE B35is 54

o] wl-g- A3t AZW A &7], wlT A H
Fo| FEEUHE ZEANA Y, AJRAA F
OS2 Aol 717 o]ZA & 4 9o, T XY
o= gikd Aedde 5 2 s24EY 1AL F
=9 #HAL £Ed T AY A AdIEFS
th 237 ol dRiyoE Bsleae FAHE
AAollE 7E2=7EA7], A7 T kdAdniE A
A3t AlE wde] WA AU At @AyE
fetx g7t H43 9 4 =S Besta YA
gk ool g AuEe] =33 9 AR AR
dste BTt 7] o2 FEEH= AUt
A G =T Tk

2012 A Sl A B ZAH ol sty Al
A O] B3t (FrE4h ¢F 8 tono] )ITA
HoZ FEHE At BAEt 59o] Al
3, I AR RQIg I RAYFE 5549 go] A
SHATHIL. 2014dols HAVGEHIS E3fea oF

AN

i

11.02 kgo] ZIANE YES &3l dF=E At
HAYEte] 190] X85 Wkl T o] ol

JAFSEA T

2012 v B3lrd FEARL o] %
7, AR 5 B FA A= FsEd
of tigh HA)7|& R #YEE AAT=
YES st AT SHAA Y AP0l
SA BaL AHEFE o3 SUkstaL lem® AL
aAe] s 0 FAE o] Ut

o] A7 HlA AFE 27HA BIrh T
AILE e R FEFY 1o mE IHHAE
AFHow EAMstal Hluste FF Alarh AN
HA GEE st kA kS Al
Alstedl 1 F4e] glrh

al
=

l. AFZARH| flolEA

21. 834 FE AlDAlE

2012 9¢Y AEE &AIg HARA 85l
18 ton?l B I ZAH oA M MHuZ B3lFAa
£ olFslr] Hst 94 2y 5 WHyl dewHA 8
tone] E3FA7E FEH 5o AlgstT 4L
X& 129, A7431A 7,162, 525 2379 ha, 7}
% 3,209, A 1,138d] 5 gk )7t Sy st
S TH4].

agla oF 2d & 20143 89 =AEEC &

- 33 -

2
find
o

lo

2
2
o,

F RAFIA T 8o BaiEeld sty
AA e e =3prart FUNE HES 5
AFHE Azl 3y
AFE Sstras WHEx] gl
dE= AR7IE Fote] H
oA Hoz StE AT Al
B 1 1090] HelM "EE T,
T H7F IAEAT5]. 3] % olw e
AL Eshral] ARE AN 0] WEE
Ardsta imstel Z AR o]oA)A] gl

Y4l 5 ol

22 AtDRIQISE

HIAHoUE B T2d EJL B3d5Aa=E
A FLREAL Table 13 #At) Exge Fr|Ho

zZto} 7P thr| Stell A= 1951 € ¥ o) 713}
He E4L /XD k. B3, 25 ZE2AP)

w29 A9l 8AR7IELZ 05 ppmelsirt
HER 55 #Estoiof itk

2.3, Atn4dd|

2012 99 HARS] Akare} 20143 8€ RARS] A
AZF BT Avls BE 2E TR0 9¥E 7k
18 Ton &7%o| ®WAZH oLlo|t. ©] WAziH o]

Table 1. Properties of material related to acci-

dent. [10]
Material Vapor Allowable Boiling
name density concentration(ppm) point(C)
TLV-TWA 0.5
TLV-STEL 3
Hydrogen
fluoride 0.72 ERPG-1 2 19.52
(HF)
ERPG-2 20
ERPG-3 50

Table 2. Specification of HF Tank Container.[4]

Storage ) Pressure(MPa) Temperature(C)
Size
amount (m)
(Ton) operation | design | operation | design
1D:2.2 Vapor
18 TL:5.3 | Pressure 0.67 -40~30
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Fig. 2. Diagram of accident process(H Company)

Scrubber
N2 £

vaporizer(Plant3)

| —— vaporizer(Plant?)

|
| e Scrubber
I S
| mm—————
1 ————— N2
e P EINe
alve box
L Sy n Scrubber
T
vy
Globe V/V

Leakage point

Tank container

Fig. 3. Diagram of accident process(R Company)
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Table 3. Weather Condition

(Company temy brlai:tnutre Wind speed/Humidity Stability categor
Name pe (m/s) (%) Y oy
()
1.1 D
H 22.7 80.5
(3m Height) (Neutral conditions)|
1.0 F
R 24.1 85.0
(3m Height) (Stable conditions)

Table 4. Damage Prediction of Hydrogen Fluo-
ride Dispersion

Concentration Distance of leak point(m)
Level (ppm)
PP H Company | R Company
ERP-3 50 734 44
ERP-2 20 1,321 69
ERP-1 2 7,613 224
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Table 5. Comparison between two accident

comparison Item H Company | R Company
Number of deaths 5 people none
Number of injures 12 people Iperson
Leakage amount 8 Ton 0.011 Ton
Protective equipment Not wearing Wearing
Tank container storage place indoors outdoors
(Process SafztiMManagement) Nontarget Target
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