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Agenda

ƴ Introduction 

ƴ Explosion History

ƴ Explosion Impact Analysis

ƴ European Directives

ƴ ATEX Directives

ƴ Risk control and inherent 
safety
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Lyn Fernie

ƴ Chartered Engineer CEng, MIChemE, MIES, MIAQM

ƴ Frank Lees Medal 2005 

ƴ Background in process engineering, product 
development, project engineering, EHS management, 
consultancy

ƴ Vice President Aker Kvaerner Consultancy Services
ǒ Specialist EHS and asset optimisation consultancy
ǒ Centre of excellence within Aker Kvaerner
ǒ Consultancy support and training
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Aker Kvaerner Consultancy Services - Profile
ƴ Specialist consultancy with a focus in six key areas:

Process safety EHS management systems
Environment Land contamination management
Asset optimisation Training

ƴ Project-related services and services tailored for operating assets

ƴ Centre of excellence within Aker Kvaerner

ƴ Personnel located in Stockton, Warrington and Zoetermeer

ƴ Highly qualified team drawn from a range of backgrounds, sectors and disciplines

ƴ Key sectors - chemicals, refining, petrochemicals, nuclear, biofuels, oil and gas, 
water, pharmaceuticals, food and drink
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Clients

Lucite
International
Going further
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Scope of Services

Aker Kvaerner
Consultancy Services

the Preferred Partner for

Aker Kvaerner
Consultancy Services

the Preferred Partner for

Process Safety

Environment

Land Contamination 
Management

Training

EHS Management 
Systems

Asset 
Optimisation
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ORBITAL Technologies BV
ƴ QA Systems & Implementation
ƴ Environmental Impact 

Assessments 
ƴ Safety & Risk Analyses
ƴ Explosion (Impact) Analyses
ƴ ATEX Implementation & 

Training
ƴ Inherent Safety Implementation
ƴ REACH implementation 
ƴ RBI/RCM Analyses
ƴ RAM/LCC Analyses
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Explosions



13-Mar-08 Slide 10 
© 2008 Aker Kvaerner

part of the Aker group

Prerequisites for Fire / Explosion

ƴ A fire requires:

ǒ A Fuel (e.g. an explosive gas such as hydrogen)

ǒ Enough Oxidiser to sustain combustion

ǒ A Source of Ignition Energy (e.g. a hot surface 

or an electrical spark)
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Explosion properties

For an explosion, two additional things are needed:
1. Something to mix the fuel and the oxidiser

For example, the turbulence created in a 
leak of gas under pressure.

2. Containment or confinement - something that stops the 
gas expanding in 3 dimensions.
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Definition of Explosion

““a release of energy a release of energy 

which causes a pressurewhich causes a pressure

discontinuity or blast wavediscontinuity or blast wave””
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History of accidents
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Dust Explosion in a flour mill
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Refinery fire, Feyzin, France 1969
ƴ Propane storage sphere
ƴ 18 killed
ƴ 81 injured
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Cyclohexane explosion, Flixborough, UK, 1974
ƴ Caprolactam production 

facility (nylon precursor)
ƴ 28 killed
ƴ 36 seriously injured
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ƴ Occidental Petroleum Ltd
ƴ Oil and gas production
ƴ 167 killed
ƴ Total insured loss US$3.4 

billion

Explosion and fire, Piper Alpha, 1988



13-Mar-08 Slide 18 
© 2008 Aker Kvaerner

part of the Aker group

Fire and Explosion, Castleford, UK, 1992 
ƴ Jet fire from still base on 

mononitrotoluene plant
ƴ 5 killed
ƴ 18 injured


