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Presentation Abstract:

0 Bow-tie identification

o EBSM Bow-tie cases study in terms of gap of Bow-tie
o0 LOPA with Bow-tie
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IRPC Bow Tie

Highly Integ_rated and Optimized Configuration IRPC

Feed (Crude Oil | Condensate)
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Bow Tie of EBSM

Major

C‘J"i“q:*’"“ Accident Tag Number

Tt Chemical Process Safety Sharing (CPSS)

Tt May 202, Thailand ©|SCG & GTC i/rrc \\mml

TIChE



MAEs Location

Figure 1.1: Overview — EBSM MAEs
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Bow Tie of EBSM

Table 1.1: List of EBSM MAEs

1] Substance Phase Pressure | Temperature Top Event
(barg) FC)
MAE-01 Ethylens Vapour 45 7 LOPC from Ethylens Gas compressors (D1KD1AB)
MAE-D2A | Hydrocarbon Mixture Vapourfliquid g 258 LOPC from Alkylator 1 (01RD01)
{Ethylene, benzens,
ethylbenzens)
MAE-02B | Hydrocarbon Mixture Vapourliquid G 257 LOPC from Alkylator 2 (01RD0Z)
{Ethylene, benzens,
ethylbenzens)
MAE-02C | Hydrocarbon Mixture Vapour/liguid 29 191 LOPC from Transalkylator (01RD03)
{benzene,
diethylbenzene,
polyethlybenzena)
MAE-02 Benzene Vapour/Liquid 11.5 195 LOPC from Benzene Column (02C001)
MAE-044 | Fuel Gas (LPGNG]) Vapour 25 TO LOPC from Fuel Gas KO drum (05D005) and all burners
MAE-04B | Fuel Gas (LPGIMNG]) Vapour - - Loss of control frem Reboilers (02B00 1/253)
MAE-04C | Fuel Gas (LPGNG) Vapour 0.8 G00-200 Loss of control frem Superheater (03B001)
MAE-04D | Fuel Gas (LPGMNG) and Vapour 0.8 Go0-g220 Loss of control from Secondary superheater (03B8002)
Hydrogen
MAE-05 Ethylbenzens Vapour/lLiguid | 3 186 LOPC from Ethylbenzene Column (02C003)
MAE-06 Hydrocarbon Mixture Vapour 0.4-0.7 552-820 LOPC from Dehydrogenation system (03R001/253)
(styrene, Ethylbenzena)
and hydrogen
MAE-OT Hydrogen Vapour ki 40 LOPC from Off Gas Compressors (03K00172)
MAE-08 Benzene Liguid 50 30 LOPC from Benzene Siorage Tank (MGTO010) and pump bay
{mmHz0}
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CASE STUDY |

Liq. Hydrocarbon Carryover to Furnace

RRF= 200
0.1 PFD= 0.005
Carry over of wet /
gas from 05D005
due to Liquid
contamiation [KO Drum] New Barrier
from mixing LAHO0GO1 and Required!! SIL2 is
drum of LBOP operator response required.
utility causing
evaporate failure

LOPA = 0.2*0.1 = 0.02
- Target Event Frequency = 1.00E-04.

- We need more valid barrier which PFD fit to 0.005 (SIL2) .
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CASE STUDY I

Gas Blow by from 02C001 to 02C003

= TN B —Fa|=0ERC001—£1 3
Overpressure of M I I [SJEE%%H) : i
02C003 column g

due to £ E

LC02A05/FC02A0 || (©  [column [Column » |
4 control system overhead] overhead] v

(02C001 benzene PC02C16 controls PSV02C11/16 (2 =

column hotl_:oms) pressure release by 100%) relieves |

malfunction to flare from to flare at 5 barg '
causing gas blow 02D003
by

0ePo03asE
(CA—203A/8) .
BENZENE COLUMN
REBEOILER PLiHF

- PC02C16 is not fast enough?

- PSV are not designed in case of blow by case?
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CASE STUDY I

Reaction Runaway

Runaway
reaction in First
stage
dehydrogenator
(03R001) due to

. .
MAE-06
Hydrocarbon
mixture (Vapor

[First stage

air ingress from
flange /bellows
leaks (Likelihood
1/1000 yrs.)
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dehydrogenator]
TSHHO03C20 (sp
650DegC, SIL 1)
closes all fuel
valves, 03K001
and EB circulation
pumps
(03P007A/B)

- Event Likelihood = 0.001 Event/Yr.

310-500mmHg
552-620 deg C)

LOPC from

dehydrogena
tion system
(EBSM 300 -
03R001/2/3

)
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CASE STUDY IV

" k™
MAE-08 Benzene
(Liquid
50mmH20 30
degC)

[ Batch Operation H
Mode] Overfill H LOPC from
due to LIOGCO1 = Benzene
malfunction
(Likelihood [Tank] LAHH as 5?52?51?}"'{

(Likelihood
1/100 yrs.)

bay

- Target Event Frequency = 1.00E-04.
- LOPA = 0.01
- We need more valid barrier which PFD fit to 0.01 (SIL2) .
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