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Piper Alpha Disaster

North Sea 88.07.06.
165 fatalities from 226 on board

Death toll highest in oil an gas offshore
operations

109 died from smoke inhalation and fire,
14 died while escaping
Few died from actual burns.
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1970 - 1999

Refineries 6 597
Chemical Plants 1 75
Gas Processing 1 200

Terminals 1 30

Offshore 6 440
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Largest Property Damage Losses
1970 to 1999
Excess of $150,000,000 property damage

Date Location Plant Type Event Type PD Loss ($MM)
10-23-89 Texas Petrochemical VCE 839
5-4-88 Nevada Chemical Explosion 383
5-5-88 Louisiana Refinery VCE 368
11-14-87 Texas Petrochemical VCE 285
12-25-97 Malaysia Gas Plant Explosion 282
7-23-84 lllinois Refinery VCE 268
11-9-92 France Refinery VCE 262
12-13-94 lowa Chemical Explosion 224
9-18-89 Virgin Islands Refinery Hurricane 207
8-17-99 Turkey Refinery Earthquake 200
9-27-98 Mississippi Refinery Hurricane 200
5-27-94 Ohio Chemical Explosion 200
9-25-98 Australia Gas Plant Explosion 187
10-16-92 Japan Refinery Explosion 187
3-4-77 Qatar Gas Plant VCE 174
6-1-74 England Petrochemical VCE 164
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Date Location Plant Type Event Type PD Loss ($MM)
10-23-89 Texas Petrochemical VCE 839
5-4-88 Nevada Chemical Explosion 383
5-5-88 Louisiana Refinery VCE 368
11-14-87 Texas Petrochemical VCE 285
12-25-97 Malaysia Gas Plant Explosion 282
7-23-84 lllinois Refinery VCE 268
11-9-92 France Refinery VCE 262
12-13-94 lowa Chemical Explosion 224
9-18-89 Virgin Islands Refinery Hurricane 207
8-17-99 Turkey Refinery Earthquake 200
9-27-98 Mississippi Refinery Hurricane 200
5-27-94 Ohio Chemical Explosion 200
9-25-98 Australia Gas Plant Explosion 187
10-16-92 Japan Refinery Explosion 187
3-4-77 Qatar Gas Plant VCE 174
6-1-74 England Petrochemical VCE 164
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Refineries — Losses
by Equipment Type

Piping 25 61,600,000 20%
Heaters 5 46,800,000 4%
Pumps 8 20,800,000 6%
Tankers 15 35,000,000 12%

Compressors 3 37,500,000 2%
Heat Exchangers 5 28,400,000 4%
Vessels 25 17,600,000 20%
Other 42 30,000,000 32%
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Refineries — Losses by Event Type

Explosion 38 46,700,000 30%
Fire 60 32,870,000 47%
Vapor Cloud 19 83,000,000 15%
Mechanical 4 80,500,000 3%
Breakdown
Other 7 54,400,000 5%
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INDUSTRIAL SYSTEMS
= Facilities

= aguipment

T products

= wastes

ENVIROMNMERNTS
= atmosphere

= hydrosphere

= lithospheaere

= biosphere
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Risk Analysisand Risk
Management Methodologies

Create an abstract model of the IS
Identifyy and evaluate all svstem assets
Evaluate the impacts from IT use
Analyvze the vulnerabilities

Analvze the threats

Calculate the risk factor

Choose and recommend countermeasures

M onitor and evaluate the application of the
counterimeasures

) ) ESSI/EFIC - 5F1 for Softwar Houses, Athene., 40 Jme 1998
Zonpitns K EKa&rtorwog
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DEFINITION OF MAINTENANCE

CONTINUOUS

CORRECTIVE INMPROVEMENT

B |  DESIGN FOR

SCHEDULED CARE RELIARITITY
| ONLY | CONDITION | DESIGCN OUTY

SCHEDULED MONITORING MATNTENANCE
| ONLY | FIXFD TIMFE |  IMPROVE

PLANNED MATNTENANCE ERECEDURES
. EREAK TN 211
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Preventive Maintenance / Essential Care and
Condition Monitering ( PM/ECCM )

Detect Failures
‘ Condition Momitoring I
| |

b jectve Sabjective

— Halawcime
—  Detailled Cleaning —  Viheation amalywic — Look
 Operating practices — TR Camsrsrs — Listem
— Imstaliation practices — Od Amalyxis kel

— HNDT — Smmell
— Filltratiom

= —  Poesomne Checlos

| Admcteseads

— Strolboscope
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Source

Change In Gondition

Break Down

Timea
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