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Abstract -In general, in a batch reaction process in which products are made using flamma-
ble liquids, splash filling is used to clean the walls of the reactor by spraying flammable lig-
uids, which are raw materials used for product, during cleaning of the reactor after work.
During this process, mist of flammable liquid is generated, the lower limit of explosion is low-
ered, and fire - explosion may occur due to discharges caused by various types of complex
charges, such as flow charge, collision charge, and ejection charge. Therefore, based on the re-
cent accident case, to identify the risk when working in the form of splash filling with toluene
in a batch process and perform an explosion impact analysis using the TNT equivalent method
After that, we will analyze the accident results and suggest preventive measures such as con-

stant purge system, improvement of cleaning method, and use of tantalum to prevent such
accident.

Key words : splash filling, cleaning

+Corresponcling author;jkrhim@ut.ac.kr
Copyright (© 2020 by The Korean Institute of Gas

- 33 -



1.1 HA7HHE

Ao, =8, FAE YAletr] 213 322 34 ol A

= A HAE ARt o8 BA o] WA S

AN FHE A S (EE AH S s Eok

ojuf A Foll T E = A= ALE ALehr] 9

3}o] BPCS (Basic Process Control System) 2 ESD
]

(Emergency Shutdown System)E ZF5=31 Q1T 1].

3L
o

©.
)

t

—_

[e)

o
o Yoluk= w8719 A% %A 5 Local A719)
A, A8 A28, AFAEEA, MR FF B
2 5 TSR 4 A ol duk-ol thet o th A&
st glek. SR, 220 AL E A e
By AN WA F Y WD Ao Uo), B
whg-o] WA Boks A4l A AlE, 21 2 BARY,
1Y F BATS, AY F AY 5 A vl
9 BAEY GAlo) A AT} o e

o
ft
o
gy
I
N

-

4 uhS ol ek Aol A FH), AR
3, A3 SANE FES bdr) o] Wesitha

12 Al

2019 00AFF A A RISk BAE AEZE AF
& W= 384 971 ¢F 2m, Eol °F 1.5m
9] Zgh2: gholdHE w7 o] WiF WA Fof Ho}
U UE 9 BAES A5 A6 Y59 fAS
Qs ARl EFAFAIED) S FYste Azt
A& AAEIE =5 84 - Zdko] dAste AE &

1.3 HP=EA

dukz o 2 Mh-g-7] YRS A F37] Y- Ee H
ZE AR dAgH o7 WY T2 A FHsE ~
Z 4] D8 (Splash Filling) el o] 2] WS AL
3HA =l=H), o] %<3k YA Q] nAE Fo] T4y
3le] Za3laA 7} vrold ® ool frEU A, FE
i, 22Uz 2o] o8] FH9] tizle] dAYsle
WA G 2 A 7F S 4= 9l o] g A&
7B o2 Aok e A AxFAHAAN FE ALLSE
QA3HA HA 5 o] &3 A A ZHdo) 1 S B
AR o] F oWalr] Hgt G S dolry

2} gt}

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

M = —

2ZH 4] P2 AsM HAE 7)) A& o A
A7} E7IE @) BT 5 I TN S 23
T3] HA7} BHol BEALEE stg dAe] S,
v AE7F AASHA Hed) v AEV B gt A
2 Q133 HA AHYHE FHof TAH] Yol
< YrlEtng Ao 7 uxE B ol R
Zo wegt F717F EA &= FEpr He e s
A 4= Ut F Ak AAQ] SFA AFE Al 5
$7) YRolE= B2 A9} n| ~ET} Ao 23
Rl LA =

2.2. AlT AR

U9 ~2ZY 4 DY == 2E JEjo 2 F
HHA S AL AL S Table. 19 A 2lstdth Qw0
2 A3Mg v 2=E9 I3t HA o] F7]7F A s
3719 FWHLE o] T A2 i @R QA%
w27} Hsho] Hof Abar) A sE A9
R 1=3

2.3. Al glol B4

(1) A3 AA 2] Z7], n]~E A

AR B33 AR E2ALS A8l 4 T
A BAEA §HY) YRS 2T WY 2 Py

Table 1. Accident case
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Fig. 1. MIE for monodisperse sprays on-heptane.
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Fig. 5. Installed Tantalum
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Fig. 6. Earthing Resistance
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