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Abstract - Watching the leakage accident of the Gumi Hube Global AHF(Anhydrous fluoric
Acid), I experienced how much chemical accidents affect on our society. Since then, many stud-
ies have been conducted on chemical accident in many fields. The use department wanted to
find improvement plans for the process system and apply them to the field. The safety field
wanted to study improvement of safety through the analysis of damage effects and apply them
to emergency response to reduce damage effects. In this study, Mechanical safe devices have
been applied which can respond quickly to chemical accidents occurring during the charging
operation to enhance the safety of the AFH ISO Tank(Anhydrous fluoric Acid International
Organization for Standardization Tank). Investigation of similar tanks confirmed that other
chlorine tanks with the same working procedure as AHF ISO Tank have a mechanical safety
device, EFV(Excess Flow Valve). Applicability and performance for emergency shutdown when
EFV is introduced in AHF ISO Tank can be verified by comparing and examining the accident
situation of Hube Global Accident and the accident in Ulsan 2018. Comparing accident cases,
expected performance and applicability, It is suggested that EFV, a mechanical safety device
that can reduce damage from chemical accidents to the tank and handle accidents early, should
be introduced to the tank.
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Table 1. AHF mass of imports and their type

(2017)
Volume
Import Campany (ton) Tank Type
A 6,408
B 3,042
China ISO Tank
C 1,332
D 2,016

o

' Moo,zo i

AHF transportation route from China to
Rep. of Korea.
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Fig. 3. AHF ISO Tank Upper Drawing.

Table 2. A total mass of AHF ISO Tanks in
Ulsan (2017)

Import Campany I(\:ij; Destination
A 4,000

China B 3,042 Ulsan
C 1,332
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Vapor line

Liquid line

Fig. 6. L-CI2 Tank lorry Line Assembly.

Unloading 2}Q12 7] RIS 2 o] Fojxf Qo
1A 2102 '3 AR dAE 719kt Dip
Pipe 2 HAE o]Fdl= W& koA ZALGH AHF
9] o]F w3 ZAth

Dip pipE B3 o] T 24 Al &olatAl 2<d3t
7] 9130 pipe® B3 WFol ZA AXH Pipeolth

Table 3> 40| 3k Al A A3 &=
“4 AAB I Loading 2P EF0|THS5].

H4 HARE o] 3HE Y% Lined] 7% ¥
S AAA7E AHFSE HlszshA] A=l QAR
THEEE B4 SRR ARFEAEE AF
Aol A= Aok

FFPAYEE H4 B3 =2 = Fig 6914
AT 4 ok ZA I HA Rl IR
o] EFV7} AX|F o] 2tk EFVE o] &3 @4
A AT = dE FHALE Z7] diAEH] 9
gk Z1AIZ D bAA A 2=Hl o] Y FolTt

KIGAS Vol. 24, No. 3, June, 2020

. ALZAL B4

3.1 FgZ=29 Alql6]

20123 99 27 154 4387 Fu|A] Fujakgt
4R Y23 FBZZWHo|A AHF Unloading
2] F WH 22 ujgo = Ity 72t FEF
= At sk o] & AFLE 9F 8 Tono
AHFZ} 0712 WHEd ASRZ FAHHY, AT
QI A ¥ 9] F7lol| 7R AHF 7F2=7} atkE o]
AT, 71E, EE 5 AoRlE A& 34
Z5 o] el I3|7F £E3AT

FHZ2Ee AlalE AHF ISO TankollA 3%
348 (20 Ton)E °]$3}7] 98t 328 A2
she A4 HAolA ZFAY] AFE ValveZl Open
Hol Eslrart vE, ZIAGEHE g4kE Alae|th

WHE At A 224] 1802 ARaL 24
T 6AITE 358 0] 28 AT AR Q1% 1 T
= A 59, AT 12,2437, AAF 3401
Sola E4 3= 4% T§7} 212 ha, 715 T
3l 3,943 (&, AN 5 717, &, TF7] o)), 71E
g2 ZFE2Do] 1,958t h

32 AP AFD At
B2 Alae} o] oA} Foll A
At 22 g e Al AbElE ARSI O AR
A & 2 ATelA 2=AE AHFS] Tank 739}
T A 2 Ao AAAA] BT AlLE
AESIATE ZARRE ARAL AR F 2018 o] 4kl
Al S Abare) ojs) AaL dEE of-$-A1xE 18]
I 7 8% AR IS FEFS AFE 24}

Sk

4

1) HAF G4&FEAH[7]

2018'd 2¢ 26¥Y(¥) 174 2387 &4 FF A}
B2 X HAIA BAZE]A CT-113(H
SEAAAAE A, 20 Ton)E o8 F THEx~
o AE FEHE RIS &3 o] FAA FHIETAA
(/7] 2RA: 1997} FE o] Fa7F FE2E At
LIS

Abazp @AEkaL gAbde A8F AR 12
oRoE +Z2H 7129 2~3 kgl & FAEATH

2) HHA}

2018'd 5€ 17¢(H) 94 59%7H A
A2 YX g HHAFNA 4 stA A Ba=2g
A AFAANER o|lF F FH THAZRD)
g2 dart &9 Al gk

Q2]

- 58 -



AHF ISO Tank®] tdA] &

Aah s FAEe] 408 AR
11E2% 11.67 kg & ZAE AT

ohef

33 Al E4

9 AbaLe] AFREAIRIANE B ARLL A
B FHAD71A &8 dlgAgte] A3k 2o

[eJe) I~
ol J5& & F Yo

AbaLe} “H”, “HH”ARe] AbaL Al
oF 641Xt 204-9] T-§AIXEe] Apol
& &= Qi) Table 4= AL A A
(BEAH7IA] 288 AZHES H|

7 A
oA 1FAT
g el
FAb ALE BASEA HAZ BaeldA
FEo] A AZE H B o] FolF e <l

g+ A9tk

kg

L ARLE AR ka2
FHIFEE AluEs 2o BT 279} AR
W A5 oA ER1E 4 %ol 9F 8 Tong| AHF
7} FEEHAJY. AT “H”, “HH” A} Alalo A&
FZA &3} o] “H’AR= 2~3 kg, “HH”AF2]
Z%& 11.67 kgo|th

AR B B FA97A] 288 A Al
2 QA% stxe FEFo] v £ gle HZe
ztol g 7HA L o] fE ®Wlae] F29} A
#4435}e] AHF ISO Tank$} $4 ®AZE
A zko)d o] Mg AL Ao Q)

do 1o [y g3

flo ot tlo

AL EFVERs AR 9] A f-Fo Atk

AHF ISO Tankoll& AXEo] 9A| & EFV7}H
Ha Bazeols AXFo o Al A
4 Bazgd e S44< EFVY 5o = H

2 Yol Mo T2 Aekate] djke] FEo] W
A & Qe AFoA I8 WIS HAE &
AATH

Table 4. Time take of Block

Accident Time Time Time
Incident Block Take
Hube Globle 15 : 43 22 : 18 06 h 35 m
H 17 = 23 17 : 35 00 h 12 m
HH 09 : 59 10 : 10 00 h 11 m
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Table 5. ERPG of Benchmark Values

= (e}
A

\

Level Content

ERPG-1 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1
ERPG-1 hour without experiencing more than mild, transient adverse health effects or without perceiving a clearly defined

objectionable odor.

ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1
ERPG-2 hour without experiencing or developing irreversible or other serious health effects or symptoms which clould

impair an invidual’s ability to take proective action.

ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1
ERPG-3 . L L .

hour without experiencing or developing life-threatening health effects.

Table 6. Input information for simulating case 1,2

Material Hydrogen Fluoride
Atmospheric Temprature 378 C
Wind speed 3.0 m/s
Stability Class D
AR fE2F A A slelseelos
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Fig. 11. ERPG Zone of Case 1.
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Table 7. Simulation Results for Case 1,2

Case 1 Case 2
Distance / Distance /
Concentration Concentration
ERPG-1 10 km / 2 ppm 921 m / 2 ppm
ERPG-2 4.3 km / 20 ppm 398 m / 20 ppm
ERPG-3 3.1 km / 50 ppm 267 m / 50 ppm
(i Toxic Threat Zone = e
:\\;:;weters
//;\
- N
< \
0.25
// !
] wind
e — —
0.25 “ /
N | J/
~ s
0.75

4] 0.5 1 1.5 2
kilometers
[ greater than 50 ppm (ERPG-3)
greater than 20 ppm (ERPG-2)
[ greater than 2 ppm (FRPG-1)
—~ wind direction confidence lines

Fig. 12. ERPG Zone of Case 2.
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