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Conventional Process Safety Design

Design on context based references in accordance with the following 

order of precedence; 

I. Country Laws and Regulations

II. International Codes and Standards

III. Company Standards 

IV. General Best Practices/Guidelines

V. Internal/External Lessen Learns 

Conduct PHA study to assist the design
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Problems and Limitations

There are pain points facing when we design under context references 

based;

▪ Unable to implement

▪ Under design (ensure safe?)

▪ Over design (over budget)

▪ Unclear

▪ Too general

▪ Not define/Not relate
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Consequence based Approach – Way of Solutions

Apply the physical effect model by consequence modeling tool(s) to 

quantify the hazard impact i.e. dispersion, fire and explosion to solve 

engineering design problems
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Consequence based Approach – Benefits

Offer effective solutions and optimum safety design

Code based Consequence based

e.g. Limit firefighting resource for spray cooling
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Consequence based Approach – Suggestions

Select the right consequence modeling tool(s)

▪ Validated and technically proved math model for the hazard scenario studied

▪ Known features and appropriate use of each model for the hazard scenario

▪ Known limitations of those consequence modeling tool(s) 

Select the reliable impact criteria source(s)

▪ Dispersion (flammable/toxic) impact

▪ Fire (Thermal) impact 

▪ Explosion (Overpressure) impact
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Applications of Consequence based Solutions

Hazardous Area Classification

Code based → API500/505, NFPA 497, IE(IP) 15

Direct example Point source/Risk-based
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Applications of Consequence based Solutions

Hazardous Area Classification

Code based → API500/505, NFPA 497, IE(IP) 15

Direct example Point source/Risk-based

Scientific and lower budget !!!
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Applications of Consequence based Solutions

Hazardous Area Classification

Code based → Point source/risk based

Not applicable for chemical plants !!! Reference may not reflect to real conditions !!!

Conduct dispersion modeling
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Applications of Consequence based Solutions

Plant layout and sitting How to solve when unable to comply ?
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Applications of Consequence based Solutions

Plant layout and sitting

Quantify the possible hazard impacts of facilities

Conduct dispersion, fire & 
explosion modeling
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Applications of Consequence based Solutions

Fire proof design for building structure

Over-design or Under-design 
?

Conduct fire modeling

Determine 

i. The contour of thermal impact

ii. How long does the burning 
last ?
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Applications of Consequence based Solutions

Firewater supply duration

▪ NFPA 15 ▪ CCPS (AIChE)

Too general ?
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Applications of Consequence based Solutions

Firewater supply duration

▪ API 2030 

Not specific !!!
Conduct fire modeling

Assist to determine; 

How long does the fire burning possibly last ?
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Applications of Consequence based Solutions

Fire/Smoke & Gas Detectors mapping study

Not define !!!

▪ NFPA 72

Conduct dispersion & 
fire/smoke(CFD) modeling
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Q & A
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Thank you for your attention


