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Presenter Biography

~ Company : PTT Global Chemical Public Company
| Limited (GC)
L Current Position : Senior Technical Safety Engineer

Working Experience : 13 years

Presentation Abstract:

An Major Accident Event (MAE; also known as a ‘“Top Risk’) is defined
as an event that could result in

(1) multiple fatalities or severe injuries; and/or
(2) extensive damage to structure, installation or plant; and/or
(3) large-scale impact on the environment.

To promote Zero PSE Tier 1, the effective management of MAEs is
integrated into GC’s Operational Risk Management (ORM) both in
engineering design practices and safe operation management. Robust
arrangements must be in place to identify and evaluate MAEs
systematically, and to specify control measures required to ensure
that MAEs are well-managed and associate risk is reduced to an
Acceptance Level or ‘As Low As Reasonably Practicable — ALARP’.
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Major Accident Event (MAE)

INTERNATIONAL ISO
STANDARD 17776

Petroleum and natural gas

industries — Offshore production
installations — Major accident hazard
management during the design of new
installations
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Major Accident Event (MAE) is defined as hazard

event that results in:

(1) Multiple fatalities or severe injuries; and/or

(2) Extensive damage to structure, installation or plant; and/or

(3) Large-scale impact on the environment.

BUSINESS : LOSS & DAMAGE :

* Large scale hydrocarbon
processing

* Petrochemical value chain & »
Thailand energy security

Loss of life(s)

Massive impact on
environment

License to operate &
Reputation

Increased insurance
premium
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Simplified MAE Management Process

Barrier Management & 1. MAEs Ildentification

Risk Communication _ _
Identify potential MAEs

by using PHA Techniques,
with severity-based
ranking

Findings and risk reduction
will be reported and linked
into ‘ORM Workflow’

3. Barrier Validation 2. Develop Bow-Ties

Perform Barrier Functional
and Site Compliance will be applied for

Validations for barrier constructing a Bow-Tie
health check Diagram

Brainstorming workshop
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MAE Identification

o PHA (i.e. HAZID, HAZOP)
o Formal Safety Studies

o Plants Experiences

o Past Incidents & EML

‘Gap Closure:

- Insurance mentioned
which method we
apply for MAEs
Identification (no
criteria & hazard
register
documentation)

o Process Hazard Index
(scoring)

- How many MAEs
shall be identified for ‘
each specific plant?
Plant’s
MAEs
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Bow-Tie Implementation

Other controls
(procedural and administrative)

Technical controls

Protective
4 'Barriers’

What can cause an Event? What Event could result(s)?
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. Do you know:

What can go wrong?

. Do you know:

What are your preventions?

. Do you know:

How to ensure that your
preventions are enough and
working effectively?
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Bow-Tie Implementation — No Barrier Rules Set

Engineering Phase

Operational Phase I Control,
Alarm & Leaming || Operational Audit & Self Effective I Communication I

; Shut-down from Procedures Regulation Supervision
Supporting Data System

I Supporting Documents I
- — Inherent Relief and Maintenance & Training &
I Supperting Activities I Design Plant Bow-down Inspections Competen
layout System
HAZARD HAZARD
REALIZATION
Hydrocarbon Loss of
inventory in containment
plant and
storage lgnition
facilities
Fire/ Explosion

Y Y

Facilities Processes People
T
Mechanical Seal H H H H H
P-572 A/S failure
leading to H H H H H
fydrocarbon leak Pump is designed Pressure Alarm Pressure Switch Level Switch Low Visual Inspection PM-Plan for
and complied with High - PAH- High PSH-572A/S (S.P. below normal (seal Pot Level by cleaning and
API Plan 52 572A/S (5.P. = 1 bar) level 150 mm) operator) - every inspecting
(unble AHW Active - AHW Active - 4 hrs mechanical seal Mixed C2
Mechanical Seal) Hardware Hardware AHU Active Human (every 1year) released
AHU Active Human \ from C3

Splitter from
A-570 - Loss
of Primary...

Operations Operations

Maintenance

The PM Plan (in
SAP) is not
strictly
followed
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T May 2021, Thailand ©ISCG O GTC /rrFPC \mm,,




ow-Tie Implementation — Barrier Rules Set

Engineering Phase

Q + Q9 + Hi

DETECT DECIDE ACT

T

@ COMPLETE BARRIER

v

Facilities

Mechanical Seal
of C3 Splitter
Bottom Pump P-

572 A/S Ieal:0 @

v

Processes

H

I Operational Phase I Control, i
Alam & Leaming Operaticnal Audit & Self Effective Communication
Supporting Data Shut-down from Procedures Regulation Supenvision
System Events
I Supporting Documents I
I s - = Relief and Maintenance & Work Managementof Training &
upporting Activities I Bow-down Inspections Control Change Competen
S
HAZARD - l -l
| — — — — — — — — — — —
Hydrocarbon |
Bl Supporting Documents &
storage Activities
facilities
L _— _— _— _— _— _— _— _— _— _— _— _— _— _— _— _—

v

People

g

-

-

High Pressure
Alarm PAH-
572A/S (sp.0.8
bar; at seal pot)
with operator
response to
check/verify

ACB Active -
Combined

PV - Partially Valid

0-P2-0P1

Tt Chemical Process Safety Sharing (CPSS)
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High Pressure
Interlock PSH-
572A/5 (sp. 1 bar;
at seal pot)
activates ESD-101

AHW Active -
Hardware

_ | O-MN2-CS |

Low Level
Interlock LT-571
(sp- 150mm below
normal level; at
seal pot) activates
ESD-101

AHW Active -
Hardware

| O-MN2-CS \

HAZARD
REALIZATION

Loss of
containment

Ignition

Fire/ Explosion
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Gr s bam nd i H
arrier
e st
e BT e < | Combined 6 22
a hot [BFW inlet 2440-E6] [Xylene Column [Xylene Column xyt barg 290 degC) B
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oberator response

Toss of reflux (g
FVA7 stuck closed |
UV304 fails closed)

[Xylen,
Receiver] LAHG
operator response

oberator response

 Dtene catn

Dyiene Colum

oberator response

'|.m.n. »sD

[Xylene Column [Xylene Column
ommal PAHIS (sp | [Overhead] PAHHS2 (sp
barg)

[[Xylene Columa] PAHG
«

u/-/c/ws nllms

loss of instrument ait response initiates PSD

[Xylene Column [Xylene Column
overhead) PAHIS (sp foerkend pAMHE2 o

u/-/c/ws eheves

Thermal scan (6-
mntly) and repac i

+2440-
AISA/B/C/D/E)

Pump seal leaks
(2440-P5A/8/C/D)
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Human
barrier

Personnel evac
based on sit

CRO initiates manual
USD sequentially

=i

by Field Oper
'CRO initiates unit
hutdown

Escalated in

Toxic disper

‘" [Community evacuation

RO intiates ' site ‘with Governor team)

USD seanentially
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Barrier Management — Barrier Validation

BARRIER
VALIDATION

|

Hardware Barriers
(Critical Hardware)

b

Check ‘Safety Critical
Equipment (SCE) Class’

Check ’PM Plans & Test
Records’

Check 'Function’ comparing
with RAGAGEP/Performance
Standard

;

Perform ‘ALARP’ Demonstration Workshop with
proposed Risk Reduction Measures
(Barrier Validity Re-Assessment & Barrier Counting)

Tt Chemical Process Safety Sharing (CPSS)
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arrier Management — Barrier Validation

BARRIER
VALIDATION
Standard .
Checkist | Added
(17 H
Hardware Barriers Identify safety class by
(Critical Hardware) using bow-tie method”
Check ‘Safety Critical 2
Equipment (SCE) Class’ [ = = =
I I Rlsk A ooe o :’:’b&- it iy FARE I
Check "PM Plans & Test | [[Eetenes [Beriaaetmse
Records’ I D i
' I I Su
Check 'Function’ comparing i [ | ,,“gl -
with RAGAGEP/Performance I T R mowerias - ]
Standard I | - l
l | | J' :
Perform ‘ALARP’ Demonstration [ i | = =
Workshop with proposed Risk | | | |
Reduction Measures e
(Barrier Validity Re-Assessment | Ea Ciricatity Siaen 5 5o e the Foal st |
& Barrier Counting) |
' LS|
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. ) o Order e E
Equipment Maintltem text Description T SAPTAG MO ABC indic. Owner Note
B-PT-404501 SET & CALIBRATION BEU Column Ovhd Press ™ B-PT-404501 A 0-MN2-02 Report TA
B-PT-404504 1. SET & CALBRATION Butadiene Column Ovhd Pressure ™ B-PT-404504 s 0-MN2-02 Report TA

2. SIF (14034)
B-PSV-4045014 BOWTIE-(1TA)-OVERHALL & INSPECTION OVHD A-4045 TO T-4045 ™ s O- “ZI'F',':O [Tk catl
B-PSV-4045015 BOWTIE-(1TA)-OVERHALL & INSPECTION OVHD A-4045 TO T-4045 ™ s O-M ”zl';"f [Tk catl
TLCMIO-MN2- .
B-P-40454 CONDITION BASE - VIBRATION MONTORING BUTADIENE COLUMN OVHD PUMP " A 02 \ibration stage B
T-LCM/O-MN2- .
B-P-40455 CONDITION BASE - VIBRATION MONTORING BUTADIENE COLUMN OVHD PUMP " A 0 \ibration stage B
B-LT-404501 SET & CALIBRATION BEU Towser Accmulator (M-4041) Level | TM B-LT-404501 A 0-MN2-02 Report TA
&

B-LT-404503 SET & CALIBRATION BEU Tower (A-4045) Level ™ B-LT-404503 (late product off |  O-MN2-02 Report TA

spec)

B-GD-404510 (4MICAL.GAS Dg&;&i PLANTBV(OUT- P_40324/3, P-4045A/S Gas Detector PM B-GAS-DETECTOR-BV | 301183648 s 0-MN2-02 Report SAP
B-GD-404511 (4MCAL.GAS DEE?;S; PLANTBV(OUT- A-4045 Gas Dectector PM B-GAS-DETECTOR-BV | 301183648 s 0-MN2-02 Report SAP
B-D\-479802 (6M) SPRAY TEST Deluge Valve #2 " B-DV-479802 300946906 s Q-SH-CM Test date 20/03/63
B-AT-400001 (1M) SET & CALIBRATION 1, 3 Butadiene in Air GCG PM B-AT-£00001 301197030 A 0-MN2-CS Report SAP

c
(display alarm
only, not effect to

B-PT-480105 SET & CALIBATE GROUPING TAG (T/A BV) PM 4 criteria, 0-MN2-02 Add P

redundance
instrument, water
process)

B-PT-480104 SET & CALIBATE GROUPING TAG (Ti& BY) PM A 0-MN2-02 Add P
B-PT-480120& | (4Y)SET & CALIBATE GROUPING TAG (TiA BY) FE-4801-01 Downstream Press PM B-BV-ESD-TX-UT 300897435 s 0-MN2-02 Create 6720 sovivaiag TIA
B-PT-4801208 £Y)SET & CALIBATE GROUPING TAG (T/A BV FE-4801-01 Downstream P PM B-BY-ESD-TX-UT 300997436 5 0-MN2-02 w8y 41 - lssus defer

- (4Y) ( } -U1 Uownstream Fress 4 ekt e form / WansanuenuLEu

. . aanan group of tag
B-PT-480120C | (4Y)SET & CALIBATE GROUPING TAG (T/4 BY) FE-4801-01 Downstream Press PM B-BV-ESD-TX-UT 300997436 s 0-MN2-02
B-FV-404502 (1Y )VISUAL INSPECTION P-4D45A/S to A-4045 Flow Control ™ B-FV-404502 700064842 A 0-MN2-02 Replace new Control
Valve by Engineering
B-LV-404501 OH B&A/Sol Inspection T-4048 to Q1540 Level Control ™ B-LV-404501 700085107 s 0-MN2-02 Report TA
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S
‘ Mechantcat Seat m m m —— m m
P-572 A/S failure ag
leadina to o bl l No. 2972 l ™
fydrocarbon leak || | pymp is designed Pressure Alarm Pressure Switch Level Switch Low | | Visual Inspection PM-Plan for
and complied with High - PAH- High PSH-572A/S (S.P. below normal | | (Seal Pot Level by cleaning and
API Plan 52 572A/8 (5.P. = 1 bar) level 150 mm) operator) - every inspecting
(Double AHW Active - AHW Active - AHU Active Human 4hrs mechanical seal Mixed C3
Mechanical Seal) Hardware Hardware [ARUActve Human)| | (every 1vear) released
PHW Passive - Enoi - AHU Active Human from C3
Hardware o _ _nglneerlng -
Operations Operations A-570 - Loss

of Primary...

. No Barrier Rules Set

Maintenance
(S}

The PM Plan (in
SAP) is not
strictly
followed

Mechanical Seal ] H H
=

of C3 Splitter - H
. Bottom Pump P-
572 A/S leal;, 5 High Pressure High Pressure Low Lewvel
Alarm PAH- Interlock PSH- Interlock LT-571
572A/S (sp.0.8 572A/S (sp. 1 bar; (sp. 150mm below
bar; at seal pot) at seal pot) normal level; at
with operator activates ESD-101 seal pot) activates
: : reseoneste ARV Active - £sD 101
With Barrier Rules Set 4 Hardware AHW Active -
B = Hardware

I ERIneE | O-MN2-CS |
PV - Partially Valid O-MN2-CS

O-P2-0OP1

Mechanical Seal H ] H /

of C3 Splitter H H
Bottom Pump P-
572 A/S leal, 4 High Pressure High Pressure Low Level
Alarm PAH- Interlock PSH- Interlock LT-571
572A/S (sp.0.8 572A/S (sp. 1 bar; (sp. 150mm below
bar; at seal pot) at seal pot) normal level; at
with operator activates ESD-101 | | seal pot) activates
r:sp;:nse E? T AHW Active = | ESD-101
check/verify Hardware AHW Active -
With Barrier Validation Process il | PV - Partially Valid | | Hardware
ombine O MN3CS

0-MN2-CS

-p2-0P1
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onclusion - Barrier Management Process

MAE
IDENTIFICATION

Intolerable risk

' Process Safety w

BOW-TIE
DEVELOPMENT

=

F--------
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BARRIER
VALIDATION

—

} l
Hardware Barriers Human Barriers
(Critical Hardware) (Critical Tasks)
Check ‘Safety Critical Check ‘Critical Tasks —
Equipment (SCE) Class’ Procedures/Work Instructions’
v
Check 'PM Plans & Test Check ‘Training Records and
Records’ Competency Management’
\ 4
Check 'Function’ comparing with Personnel Audit & Interview
RAGAGEP/Performance Standard .L

Perform ‘ALARP’ Demonstration Workshop
with proposed Risk Reduction Measures

Risk
communication
& Action Follow-

up

OISCG O GT irPc N

TIChE



. Tt Chemical Process Safety Sharing (CPSS) .
Chemical " May 7th, 2021, Thailand ’SCG GGC RPC &ma,o,:

Process Safety Rharing TIChE




