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Major Accidents

Root cause: maintenance errors

Year Plant Accident

2010 DwH Golf of Mexico Explosion and fire killed 11. More than 4 million barrels of oil spill
2005 Texas City Refinery Explosion killed 15 and injured 170

2004 Stockline Plastics Explosion killed 9 and injured 40

2003 DSM Chemical Plant | Explosion killed 3

1992 Sodegaura Refinery Explosion and Fire killed 10 and injured 7

1989 USA Philips 66 Explosion and Fire killed 23 and injured 130-300

1988 Piper Alpha Explosion and Fire killed 167

1984 Bhopal Chemical Released toxic gas killed 4000 and injured 500,000

1974 Flixborough Plant Explosion killed 28 and injured 36




Major Accidents
DeepWater Horizon, 2010
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Mechanical Barriers

Pressure Integrity Testing

Well Control Response
Hydrocarbon Surface Containment
Fire and Gas System

BOP Emergency Operation
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Failure is not an
option!

Barrier
management
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Rational behind Barrier Management

Swiss Cheese Model

Rescue
Search & rescue, escape & evacuation etc.

Active fire protection, ESD, etc.

Control
Fire & gas detection, ignition control, etc.

Prevent
Well control, ship collision avoidance, etc.
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Availability Functionality

Efficiency
Operational
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Organisational > \l

Integrity
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Capacity

Bakesstness

Barriers 2
Technical, Operational, Organizational ¢
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Technical and operational

Sub-function System barrier elements Organisational barrier elements /\' \/.\
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Reliability .\

Point type gas detectors [€———

Testing and
ot Beam type gas detectors |« inspection

Maintenance
program

Flammable gas
detection system

Detection logic «———

Gas detection  j4——

Work load

Manual gas
detection
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Barrier Management System

Integration with Risk Analysis
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Risk assessment
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Performance influencing factors
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Maintenance Role in Barrier Management




