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Major Hazard Management
Major Hazard Management

A. Communication to Frontline

C. Emergency Exercise

Ensure emergency team preparedness including:

o Validate emergency response plans 

o Improve Team coordination and communication

o Identify resource needs and gaps

B. Barriers’s Management

- Ensure the functionality of barriers at all times. 

- Cover implementing, maintaining, monitoring, 

and improving barriers. 

- Consist of SCE (Safety Critical Equipment) and 

SCA (safety critical activity)

1. Hazard 
Identification

2. Risk Evaluation

- Consequence Assessment

- Barrier Validation

- Tolerable/ALARP checking 

3. Major 
Hazard 

Prioritization

Major 
Hazard
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Hazard Identification
➢ HAZARD : A hazard is an agent with the potential to cause harm to People, damage to Assets and impact on 

the Environment or Reputation/Community.

➢ Identify and recognize hazards is very first and critical step to manage 

the hazards and prevent incidents.

➢ Hazard characteristic

- Material with Dangerous Properties

- Dangerous Conditions – States of Energy or Forces

Why Hazards were not recognized before incident.

• Non-Linear – cannot extrapolate in straight proportion

• Hazards may be hidden

• Hazards may build up slowly

• Desensitizing – detection ability is lost or brew normalization

• Need collaborating agents to cause consequence and the collaborating agents 

may or may not be present every time

• Severity of consequence may be magnified by other contributing factors

Recognition of these hazards requires deliberate attention and efforts.

Materials with Dangerous Properties

Dangerous Conditions
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Consequence 
Assessment

Barrier Validation
Tolerability & ALARP 

Checking

Identify

AssessControl

Recover

❑ Effective 
- Big Enough, Fast 

Enough, Strong Enough

❑ Independent
- Independent from 

cause/initiating event

❑ Auditable
- Verify that it can 

operate correctly when 
it is called upon

Not Tolerable

ALARP Region

Tolerability Criteria

Residual Risk is ALARP if 
further action is grossly 
disproportionate to the 
reduction id risk achieved.

Broadly Acceptable

Residual Risk is regarded 
as ALARP

High Residual Risk

Negligible Residual Risk
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Major Hazard Prioritization

➢ Collect process safety scenario in HAZOP

or PSA scenario

➢ Screen Major Hazard by using criteria of 

     RAM Red or Yellow with high severity

Collect Potential Major 

Hazard Scenario
1

➢ Estimate the magnitude of consequences 

     by using consequence model e.g. Phast
Estimate Magnitude of 

Consequence
2

➢ Prioritize based on magnitude of consequences 

and effect.

➢ Select Major Hazards Top 10 in each area

Major Hazard 

Prioritization
3
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Communication to Frontline
➢ Communication Major Hazard in Bow Tie to frontline

Top 

Event

HAZARD

Threat 1

Threat 2

Threat 3

Consequence 1

Consequence 2

Consequence 3
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Safety Critical Equipment and Critical Activities

Critical Processed (Competency, MI, RBI, RCM, IPF, MOC,…)

Process Safety Culture (Leadership, Values, Behaviors,…)
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Barriers’s Management
➢ An incident doesn't occur solely because a hazard is present; it occurs when all the protective 

measures have failed.

➢ Barriers’s Management is the critical process in Major Hazard Management

1. Implementing 

- Identify SCE and register in CMMs system

- Develop SCE work process and performance standard 

2. Maintaining 

- Inspect and test accordance with engineering practices as schedule 

- If de-efficiency, contingency plan will be temporarily developed and 

implemented

3. Monitoring 

- Track performance to ensure the barrier effectiveness

- Management review in relevant SCE KPIs

- Conduct annually review of Barrier management system

4. Improving 

- Any abnormalities detected shall be promptly investigated and corrected.

SCE identification

Process Hazard Analysis Generic SCE

Major or Catastrophic Impact

RAM Red and Yellow 5A/5B 

risk scenarios

SCE List &

SAP Register 

Performance Standard &

PM Schedule 

PM/Record PM/KPIs

Monitoring
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Emergency Exercise
➢ Pre-Incident Plan shall be developed for Major Hazard or other 

high-risk scenario.

➢ Emergency response teams and relevant persons shall be trained 

and regularly drilled on the emergency response plan.

➢ Essential equipment shall be inspected and tested in accordance 

with the defined schedule to ensure readiness. 

➢ The emergency response plan and related procedures shall be 

reviewed periodically (yearly) to ensure they remain up to date.

Chemical/Flammable/

Toxic gas release

Radiological 

Incident

Oil Spill Refinery 

Fire/Explosion

Jetty/SBM 

Fire/Explosion
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Thank you for 
your attention
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