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Incident Investigation and ORM Incident Investigation and ORM

Major Field: Chemical Engineering Major Field: Control & Instrument Engineering



OGT

Best Practice

GC
SPIRIT

The way we work together



sceno éGT

@ GC OVERVIEW

@ PROCESS SAFETY EVENT (PSE)
@ DIGITALIZE SOLUTION

@ COLLABORATION PROJECT

@ BENEFIT

@ ANALYSIS AND IMPROVEMENT
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PSE (Process Safety Event) is an unplanned or uncontrolled release of any material from a process,
or an undesired condition, that could have resulted in a release of material.

PSE Tier 1

PSE Tier 2

Tier 3 Tier 3a other LOPC

Tior:3 Enhancement

Tier 3b Challenges to safety system

Challenges to Safety Systems

Tier 4 Tier 4 PSM Effective
Performance/FRA Finding

Operating Discipline & Management System
Performance Indicators

API RP 754 Process Safety Performance Indicators PTTGC (Operational Excellence
for the Refining and Petrochemical Industries Management System, OEMS)



Process Safety Event (Tier 1)

Tier 1 LOPC Events of Greater Consequence

Tier 1 is an unplanned release of material from the
process that result in the consequences listed below;

- “Days way from work” injury or fatality

- A hospital admission

- Afire or explosion damage greater than or equal
to $100,000 of direct cost.

- An officially declared community evacuation or
community shelter-in-place

- Release amount of material greater than or equal
to table 1

©GT

Table 1—Tier 1 Material Release Threshold Quantities

Threshold . Threshold
Release Material Hazard Classification 2cdef T(hmm Quantity
Category (indoor® release)
T1-1 | TIH Zone A Materials =5 kg (11 Ib) =0.5kg (1.1 b)
T1-2 | TIH Zone B Materials =25 kg (55 Ib) =25kg(55b)
T1-3 | TIH Zone C Materials >100 kg (220 Ib) >10kg (22 b)
T14 | TIH Zone D Materials =200 kg (440 Ib) =20kg (44 b)
Flammable Gases
N Hydrogen, LPG
T1.5 t.gn_g?wm Normal Boiling Point <35 °C (95 *F) and Flash Point <23 *°C ~500 kg (1100 Ib) 50 kg (110 b)
or
Other Packing Group | Maternials (excluding acids/bases)
Liquids with Normal Boiling Point >35 *C (95 *F) and Flash Point <23 *C | >1000 kg (2200 b) >100 kg (220 Ib)
73 “F)
6 | Benzene INo or or
Other Packing Group Il Matenals (excluding acide/bases) =7 bbl =0.7 bbl
Liquids with Flash Point 223 *°C (73 *F) and <60 °C (140 °F)
or dNo O
Liquids with Flash Point 60 °C (140 "F) released at a temperature at or
or =>2000 kg (4400 b) | =200 kg (440 Ib)
R e i < o>z [ .
bl =14 bbl >1.4 bbl

UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases)
excluding air
or

Other Packing Group Il Materials




Process Safety Event (Tier 2)

Tier 2 LOPC Events of Lesser Consequence

Tier 2 is an unplanned release of material which is lesser in
consequence from the process that result in the
consequences listed below ;

- Recordable injury

- Afire or explosion damage greater than or equal to
$2500 of direct cost.

- Release amount of material greater than or equal to
table 2
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Table 2—Tier 2 Material Release Threshold Quantities

Threshold Threshold Threshold
Release Material Hazard Classification 25921 Quantity Quantity
Category (outdoor release) | (indoor® rel
T2-1 | TIH Zone A Materials >05kg (1.11b) | =025 kg (0.55 b)
T2-2 TIH Zone B Materials >25kg(55b) | >125kg(2.75b)
T2-3 TIH Zone C Materials =10 kg (22 Ib) =5kg(111b)
T24 TIH Zone D Materials =20 kg (44 Ib) =10 kg (22 Ib)
Flammable Gases
or
T25 mmmmm% 'C (95 *F) and Flash Point <23 °C 50 kg (1101b) 225 kg (55 Ib)
or
Other Packing Group | Materials (excluding acids/bases)
Liquids with Normal Boiling Point >35 *C (85 *F) and Flash Point <23 *C =100 kg (220 b) 250kg (110 1b)
73°F)
T2-6 fx or or
Other Packing Group |l Materials (excluding acids/bases) =0.7 bbl =0.35 bbl
Liquids with Flash Point 223 °C (73 *F) and <60 *C (140 °F)
or
mmwmnagnpomm'cnw'ﬂmmmmm«
Syove Fash Pomt 2200 kg (4401) | 2100 kg (220 1)
T2-7 | Strong acids/bases (see defintion 3.1.2) or or
or
UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases) excluding 1A 20.7604
air
or
Other Packing Group IIl Materials
Liquids with Flash Point >80 *C (140 *F) and <93 °C (200 *F) released ata | 21000 kg (2200 Ib)| 2500 kg (1100 b)
temperature below Flash Point
o or o
[Foderate acisioses]see definiion 3.1.1) 27 bbl 3500l

1<pH<2, 11.5<pH<12.5




Process Safety Event (Tier 3)

Tier 3a : Other LOPC events
LOPC incidents with a consequence less than Tier 2 PSEs

PSE Tier 1

Tier 3b : Challenges to Safety Systems (Near miss) Sl

W—E Tier3a ther LOPG

Tier 3b Challenges to safety system

‘Community emergency response
Q E‘U‘ﬂﬂ’z::?'"—‘ Tier 4 PSM Effective
© Performance/FRA Finding
=y
[l Loaend;
—_— Barriers or layer of protection I]
E Mitigation and emergency I

iﬂ[;;r:r:r a barrier ar miligation
- 5‘*‘““"’““"’““’;_’;‘;;;; = e safe operation limit (Integrity Operating Window, IOW) excursions
B Y PP ——— ® Pipe as SCE Equipment is Thickness don’t meet the allowance Thickness
5 Alarm ! ® Demands on safety systems;
> S Activation of a safety instrumented system (ESD)
S N
o = 5 = Activation of a Pressure Relief Device (PRD)
rocess design
Process Value A demand resulting from intentional activation is excluded.
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PREVENTIVE BARRIERS MITIGATE BARRIERS
Process design, Process control, | Fire Protection, Deluge, Bund,
Operator intervention, ESD, PSV, Escape, Evacuation
Integrity Operating Window (IOW)

B B, W B W e W,
p— &l d) O N om0 e Kl .
) AEH sl A 'S A il 2k
2B T N, S e |
Loss of Primary Major accident
Containment
(LOPC) Community emergency response

[}

=

from work O catastrophe AN ©

injury and/or (Tier 1 Process $ e

£ Fatality Safety Events) %’ =

o/ AN K’ S
5 2 cess

Py Tier 2 Pro

ﬁ nef.:jr:ay-ble = Safety Events

69 Other LOPC
treatment/ events

restricted duty

) Near miss or \

challenges to (%
safety systems %,

Safety instrumented system|
(e.g. ESD

& -
& Behaviour Based oj OD';:;::II;Q@ 4-3
J? Safety & Mgmt & Momt System ‘ﬁ\
System KP1s Performance \

Operator intervention

Prevent

Process design




DIGITALIZE SOLUTION

Historical
record event :

OGCTC

Automatic B
nOtlfy e-mail Z — ------- = T =

Statistic : =
summarization |

Pl System




COLLABORATION PROJECT ©GC

Issue Process Safety Near Miss
(Tier 3b)

Operation Risk
Management
(ORM)

Technical Safety

Analyst time to deviation

Analysis
Revise operating window to a\{0|d
major
Process Eng. majo
Mitigation plan to avoid and
GBS AL recurrence event failure

recommend

for prevention | e

and mitigation
a failure.

Capture a deviation for
life assessment

Set up inspection plan
Materials and from tracking history

Corrosion Eng.




BENEFIT

U Real time record and keep in Historical data

U Prompt notification

U Accurate tracking e

00

DIGITAL
PROGRAM

f

RELIABILITY
Capture a deviation for life PROACTIVE
assessment

Set up inspection plan from tracking history

Possible to monitor whatever Pl tags

Jo)

STRENGTHEN

PROCESS

SAFETY

TECHNICAL
PROACTIVE

Y c] =

d Out of IOW event record (Tier 3b)
U Process safety analytic to identify

oo

RISK and avoid major LOPC

Analyst time to deviation
Review operating window

Mitigation plan to avoid recurrence
event
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Analysis and Improvement

Analysis data Corrective/Prevent Action

Tag A ier3b Tier3b
= - @@ é
Tag C I ent
TagD EEE— or
Tag E I———
Tag F

Tag G

Improvement

O Improve operating conditions (short term and long term)
O Technical review OPW to proper set point

. Re-visit all OPW operameters (whole plant)

Repair and Replace instrument

to Process Safety
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Process Safety (OEMS)

Process Safety is a disciplined framework for managing the integrity of hazardous operating systems and processes.
Its applies good design principles, engineering, and operating and maintenance practices.

L

Preventlve —_— < Escalatlon
Hazards barriers barriers

sEe &

Major
incidents

To ensure consistent and discipline

Design integrity — Facilities design and construction that ensures risks are ALARP.

Technical integrity — Systematic maintenance of equipment that enables operations to meet their
original design intent and hardware limits.

Operations integrity — Operating principles that ensure the safe operating window of the equipment is

not exceeded. The demands that operations are executed by the right people, at the right place, with
the right information, and the right time.



