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Best Practice



PROCESS SAFETY EVENT (PSE) 

DIGITALIZE SOLUTION

COLLABORATION PROJECT

ANALYSIS AND IMPROVEMENT

BENEFIT

GC OVERVIEW 
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PSE Tier 1

PSE Tier 2

Tier 3a other LOPC

Tier 3b Challenges to safety system

Tier 4 PSM Effective 
Performance/FRA Finding

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.

Tier 3
Enhancement



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

- A fire 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 

pH < 1 , pH > 12.5pH < 1 , pH > 12.5

Hydrogen, LPGHydrogen, LPG

Benzene, EthanolBenzene, Ethanol

Butanol, o-XyleneButanol, o-Xylene

Tier 1 LOPC Events of Greater ConsequenceTier 1 LOPC Events of Greater 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

- A fire or explosion damage greater than or equal to 

$2500 of direct cost.

- Release amount of material greater than or equal to 

table 2

1 ≤ pH < 2 ,  11.5 < pH ≤ 12.51 ≤ pH < 2 ,  11.5 < pH ≤ 12.5

Tier 2 LOPC Events of Lesser ConsequenceTier 2 LOPC Events of Lesser Consequence



Tier 3a : Other LOPC events

LOPC incidents with a consequence less than Tier 2 PSEs

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

● Safe operation limit (Integrity Operating Window, IOW) excursions

● Pipe as SCE Equipment is Thickness don’t  meet the allowance Thickness

● Demands on safety systems;

Activation of a safety instrumented system (ESD)

Activation of a Pressure Relief Device (PRD)

A demand resulting from intentional activation is excluded.
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PREVENTIVE BARRIERS

Process design, Process control,

Operator intervention, ESD, PSV, 

Integrity Operating Window (IOW)

Major accidentLoss of Primary 
Containment

(LOPC)

MITIGATE BARRIERS

Fire Protection, Deluge, Bund,

Escape, Evacuation
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PI System

Automatic 

notify e-mail

Historical 

record event

Statistic 

summarization

Export 

data



Materials and 

Corrosion Eng.

Technical Safety

Process Eng.

Incidence 

investigation 

governance

Incidence 

investigation 

governance

Issue Process Safety Near Miss

(Tier 3b)

Operation Risk 

Management 

(ORM)

Operation Risk 

Management 

(ORM)
Analyst time to deviation

Set up inspection plan 

from tracking history

Revise operating window

Capture a deviation for 

life assessment
Equipment 

integrity 

assessment

Equipment 

integrity 

assessment

IOW 

governance

IOW 

governance
Response and 

recommend 

for prevention 

and mitigation                

a failure. 

Mitigation plan to avoid 

recurrence event

Analysis 

to avoid 

major 

LOPC 

and 

failure

Analysis 

to avoid 

major 

LOPC 

and 

failure



 Capture a deviation for life

 Out of IOW event record (Tier 3b)

 Real time record and keep in Historical data

DIGITAL 

PROGRAM
STRENGTHEN 

PROCESS 

SAFETY

TECHNICAL 

PROACTIVERELIABILITY 

PROACTIVE  Mitigation plan to avoid recurrence

 Accurate tracking

 Prompt notification

 Process safety analytic to identify

RISK and avoid major LOPC

 Analyst time to deviation

 Review operating window

 Possible to monitor whatever PI tags

 Set up inspection plan from tracking history

eventassessment



Tag G

Tag F

Tag E

Tag D

Tag C

Tag B

Tag A

Analysis data Corrective/Prevent Action

Tier3b

Instrument 
Error

Tier3b

Instrument 
Error

Tier3b

Instrument 
Error

Improve operating conditions (short term and long term)

Technical review OPW to proper set point

Re-visit all OPW operameters (whole plant)

Repair and Replace instrument

Increase Awareness to Process Safety

Improvement
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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.

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.


