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Abstract - For a methanol separation column of the BPA (Bisphenol A) plant, HAZOP (hazard and oper-
ability) assessment was performed and damage ranges were predicted from the accident scenarios for the fire
and the explosion. As a result, the damage range of the jet fire was 20 m in the case of rupture of the discharge
pipe (50 mm diameter) of safety valve, and that of the flash fire was 267 m in the case of catastrophic rupture.
Also, the damage ranges of the unconfined vapor cloud explosion (UVCE) for the rupture of the discharge pipe
and for the catastrophic rupture were 22 m and 542 m, respectively. For the worst case of release scenarios,
safety measures were suggested as follows: the pressure instruments, which can detect abnormal rise of the in-
ternal pressure in the methanol separation column, should be installed by the 2 out of 3 voting method in the top
section of the column. Through the detection, the instuments should simultaneously shut down the control and
the emergency shut-off valves.

Key words : HAZOP (hazard and operability), risk assessment, fire and explosion accidents, safety meas-
ures, methanol separation column, BPA (Bisphenol A)

22 A}:kimto @mju.ac kr

- 22 -



BPA &3¢ ghe o

L ME
A v sete e AEe A3 71
AEE =48t S AAstar o, A
o =¥l 3AO B 2o st S
A 27 T Tt e =E A, FL 59 2
Il 22 ST AR uid oF 100931 0] A=
ATk o]e} 22 TIPS Aty HeiA =
AR 8E A o] Aol = HFshe AEEEY
TR B4, 3821, Avl 9 hde] g Sl
w2} 2R 9] (potential hazard)® Alxe] 54 W
a7 t=7] W2l 34 9184 7 Hprocess
risk assessment)E A5t AL PS Fropf L,
Atare i Al E 29 F e AN A
= st i)
H 50 T St dolM s A AFA
%7} quantitative risk assessment, QRA) & A A|5}
ARare] dslE Hastelr] 93 =9e A=kl gle
], @524k B2 FHKOSHA) ol A= 33187
o] A3l FH43} thAol] Bt 71EA2]E THEtA
wokal ok Ty AR ME rE AU L
AR 5 AFA AR Botel i A& o7t
ko] Alalvlel] 43t A Y Tof aaE<d
FAHEE S oA Hskar Utk
s B Aol M s ARstetaadel A tiaEA
o7 A4St = BPA (Bisphenol A) AAHEH
ol 34 3 49 AP0l =L Hge £
A st A48 BrHE AAlsta, Hoko
= AluEl ol tigk PRt AS A A sk} sk

I. y3FoM 85 gy 8ot

21, A

BPAE E7hRu|o|E A5} %A 49
EE ASEE Fa% FUS AR, S|
she] AN 12| opHED} 28] FEo] &
Furgol olsh ARE, F F2e| BPA Y4t
FAANME ABHOE Gabh 2L FT S

pul E T o=
7} ALgEIT olm, Ak Eulel dake B 244
o] 9lojA BPA ZHEE WS 7= Ad=

THEofof gtk g FAF T Folls Fako] Y

X3k o] Q7] wiitol BkdFo g TS & U

o] JA AESH A7t dasieh
S A =9t oY slollA d&How

dojuin, thE# 2l BPA H4tEA el 55

13 2t} o] 34 oA 2= ¢ a

o 7H¢ flgsitha ddE= 552 Fig 29 22

- 23 -

=

J B 5208 2v ok o500 Coli, ¢

& 820~410 kPaolH, FA RS oA E, mee &
7Ie} EAR FAE] Utk old, Wgre EEEY
D-1101)2 oMM ECZHE WekEsS EE57] ¢
3 FREHEOE, Ao FIEEE 98 oA
Eof 23H o] Qe wEree En) FA-E A7)
3, FA ol ZHE7] ol Y45 ofHES ¥k

12 Buj7] Aol AAsteoF gt

—_

¢

N

M 2= 33 P‘ Prilling 28 F

Fig. 1. Block diagram for BPA plant.
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Fig. 2. Process flow diagram for the methanol re-
moval column.
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Table 1. Specifications of equipments in feed preparation section
s . Capacity(IDxH) Pressure Temperature
Item no. Facilities Materials
(mm) (MPaG) ()
D-1101 Methanol removal column Methanol 1500%30050 0.3043~0.3073 100~104
Acetone
TK-xxx2 Acetone vessel Acetone 1500%3000 0.0006 30
Acetone
TK-xxx3 Recycle phenol vessel Methanol 2500%5000 0.0006 53
TK-xx52 Phenol tank Phenol 7800x7800 0.0005 60
Table 2. Process parameter variables and guide words for the methanol removal column
Guide words
Parameter Design variables
No Low High Some Part of | As well | Reverse Other
Flow 11,315 kg/h O O O x x x x x
Pressure 406.3 kPa x O O x x x x x
Level - O O O X X X X X
Temperature 100 -> 45 C x O O x x x x x
Composition :If:}:f;l?;g x O O X x x x x
Electricity failure YES x x x x x X X O
Static electricity - x x x x x x x O
Safety - X x x x x x x O
Other - X X X X X X X O
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Table 3. Typical HAZOP execution report for the methanol removal column

No. Deviation Causes Consequences Safeguards F|L Sr?]]i Recommendations
1 NO/LOW 1 PV-1126 1 |D-1101 #7844 2| 1 FT/FC-1126 41 4 5
FLOW CLOSE +A T 2 PT/PI-1122,
2| TK-1105 LOW 1123
LEVEL 3 LG-1103
2| Fv-1124 1| D-1101 MEOH 1| FI/FC-1124 4|4 5
CLOSE 3rs B 2| PI/PI-1122,
2 D-1101 £% 1123
Z71 2 oFg 3| LT/LC-1123
s 4 LG-1103
5 HIGH 1 E-1103 1 D-1101 W3- 1 PSV-1105 4|1 4
PRESSURE TUBE 2Elfqloz 2| XV-1101V)V
RUPTURE exdso] 9%t SHUT-OFF
VAPOR A £ INTERLOCK
2ot s 3| FI/FC-1126
2 PROCESS 4| PT/PI-1122,
SHUT-DOWN 7} 1123
3| D-1101/E-1103 5| TETI-1125
DAMAGE
6 HIGH 1| COOLING | 1| MEOH VAPOR | 1 PSV-1107 4|1 4
TEMPERATURE WATER CONDENSATE 49| 2 | BUTTERFLY
SUPPLY | 2 PEat- ) = TYPE V/V
MANUAL 3 3| V/VLOCK
A% 3|  TK-1105 3¢ 4| OPEN #2)
CLOSE 2 5| PI/PI-1122,
1123
6| LT/LC-1123
7| TETI-1125
7 | ELECTRICITY | 1| 3xdAtz=z | 1| Wz FFEZ | 1| XV-1101v/V | 3| 1 3 ot e gako)
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3 PROCESS 7 PSV-1105
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Fig. 5. Overpressure distributions for the UVCE
accidents at various release sources.

Table 4. Damage ranges for the fire and explo-
sion accidents at various release sources
in the methanol separation column.

(c) Catastrophic rupture (flash fire)

Fig. 4. Thermal radiation distributions for the fire
accidents at various release sources.
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