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ÅHow did Major Hazard Facility Regulations Evolve?

ÅHazards are Known yet Accidents Repeat

ÅReview of regulations globally

ÅSafety Case Future

ÅSingapore Safety Case Regime ςMHIs

ÅConclusions
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How did Major Hazard Facility Regulations Evolve?

ÅAll companies in Oil & Gas industry have similar HSE Policies

ÅWe all value the safety of workers as an over-riding concern

ÅTypical message:

ά{ŀŦŜǘȅ ƛǎ ƴƻǘ ŀ Ŏƻǎǘ ςƛǘ ƛǎ ǘƘŜ ǿŀȅ ǿŜ Řƻ ōǳǎƛƴŜǎǎέ

ÅSome achieve this

Å{ƻƳŜǘƛƳŜǎ ŜǾŜƴ ǘƘŜ ōŜǎǘ ŀǊŜ ŎŀǳƎƘǘ ƻǳǘ ΧΧΦΦ
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ÅRapid expansion of Chemical Industry after WWII

ÅLarger, more complex plant

ÅOperating at higher temperatures and pressures

ÅIncrease in incidents of fires and explosions

ÅIndustry began to respond with better understanding

ÅRegulators responded with more stringent rules

ÅIn time honoured fashion - the rules were prescriptive
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Widely accepted failings of prescription include:

ωIndustry lets regulator work out what is needed and comply verbatim ς
so operator fails to identify or understand the hazards and risks they are 
supposed to manage ςcontrols may be inadequate or inappropriate

ωPrescriptive regulations become a hurdle to be cleared, with the focus 
on the hurdle, not on managing the hazard
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ς̧ ƻǳΩǾŜ ŎŀǊŜŦǳƭƭȅ ǘƘƻǳƎƘǘ ƻǳǘ ŀƭƭ ǘƘŜ ŀƴƎƭŜǎ

ςIt comes naturally to you

ς̧ ƻǳΩǾŜ ŘƻƴŜ ƛǘ ŀ ǘƘƻǳǎŀƴŘ ǘƛƳŜǎ

ς̧ ƻǳ ƪƴƻǿ ǿƘŀǘ ȅƻǳΩǊŜ ŘƻƛƴƎΣ ƛǘΩǎ ǿƘŀǘ ȅƻǳΩǾŜ ōŜŜƴ 
trained to do your whole life.
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ςNothing could possibly go wrong, right?
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Some examples where hazards were not understood or managed:

ÅFlixborough, UK, June 1974

ÅSeveso, Italy, July 1976

ÅBhopal, India, December 1984

ÅLongford, Australia, September 1998

ÅTexas City, USA, March 2005
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Bhopal, India, 
December 1984 
ςestimated up to 

15,000 fatalities
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Please insert footnote10

6 July 1988, Piper Alpha
ςExplosion ς167 deaths
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Please insert footnote12 12

ωThe Texas City Refinery explosion occurred on 23 March, 
2005

ωA hydrocarbon vapour cloud was ignited and violently 
exploded at the ISOM isomerization process unit at BP's 
Texas City refinery in Texas City

ω15 workers died, injuring more than 180 others and 
severely damaging the refinery. 
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ςIn the 10 years prior to Texas City Disaster, at least 64 people 
were killed at US refineries

ςIn the 10 years SINCE Texas City Disaster, at least 58 people 
were killed at US refineries

ςUntil 2011, contractor deaths were not counted in US 
government statistics for the refining industry

ςSo the 15 Texas City fatalities were not counted in 2005!
wŜŦΥ  aŀƭŜǿƛǘȊΣ W Ŝǘ ŀƭΣ ом aŀǊ нлмрΣ ά! 5ŜŀŘƭȅ LƴŘǳǎǘǊȅ ςAssembled data shows how and where US refinery workers continue to diŜέΣ 
https://www.ehstoday.com/safety/deadly-industry
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Please insert footnote14

20 April 2010, Deepwater 
Horizon

- Blowout leading to explosion 
- 11 deaths
- Massive Environmental Impact 

long term
- Cost in damages > USD 50B 

and still rising  
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ÅThe Department of the Interior should develop a proactive, risk-based 
performance approach specific to individual facilities, operations and 
ŜƴǾƛǊƻƴƳŜƴǘǎΣ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ άǎŀŦŜǘȅ ŎŀǎŜέ ŀǇǇǊƻŀŎƘ ƛƴ ǘƘŜ bƻǊǘƘ  {ŜŀΦ

Macondo National Commission report

National Commission report recommended:

Å The report acknowledges this may take several years to 

implement.

The USA ïLagging behind?
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Accidents 
and 

incidents 
continue

ωAccidents always seem to 
repeat

ωWe know the hazards

ωWe know the controls

ωBut somehow the defenses fail 
again and again

ωIs that failure inevitable?
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ÅBASF Plant, Oppau 1921 ς
Ammonium Nitrate & 
Sulphate Explosion

Hazards are Known yet Accidents Repeat
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Å West, Texas April 2013 ςAmmonium Nitrate 
Explosion
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ÅWest, Texas April 2013 ς
Ammonium Nitrate Explosion
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ÅEuropean Union Major Hazard Facilities ςSeveso 1 (1982) & Seveso 2 (1996)

ÅHong Kong ςRisk Management of Potentially Hazardous Installations (1987 & 
various updates)

ÅUK Railways 2000 & amended 2003

ÅEuropean Union Railway Safety Directive (2004/49/EC)

ÅAustralia Major Hazard Facilities National Standard 1996 & Updated 2002

ÅNew Zealand Health and Safety at Work (Major Hazard Facilities) Regulations (2015)

ÅSingapore Workplace Safety and Health (Major Hazard Installations) Regulations 
(2017)

Safety Cases are required in various industries in Europe and Asia.

Global Regulation Review
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ÅUK Offshore Installations (Safety Case) Regulations 1992 & Updated 2005

ÅAustralia Offshore Facilities 1992, 1996, 2005 & 2009

ÅNew Zealand Offshore Facilities 1993 & 1999

ÅTimor Leste Offshore Facilities - 2003

OFFSHORE SAFETY CASE REQUIREMENTS 
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EU Safety Directive June 2013

ÅEU directive in response to Macondo and other incidents and issues in EU

ÅOriginally proposed regulation was opposed on grounds of complexity, administrative 
burden and lack of involvement of workforce

Å! άǊŜƎǳƭŀǘƛƻƴέ ƛƴ ǘƘŜ 9¦ Ƙŀǎ ŘƛǊŜŎǘ ŜŦŦŜŎǘ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ƳŜƳōŜǊ ǎǘŀǘŜǎ ǘƻ ŜŦŦŜŎǘ 
in law

Å¢ƘŜ Ŧƛƴŀƭ ά5ƛǊŜŎǘƛǾŜέ ƛǎ ƭŜǎǎ ƛƴǘǊǳǎƛǾŜ ōǳǘ ŎƻƴŎŜǊƴ ǊŜƳŀƛƴǎ ƛƴ ŀƭƭ ƻŦ ǘƘŜǎŜ ŀǊŜŀǎ

ÅRequires systematic risk management and risk acceptability based on the concept of 
gross disproportionate cost vs benefit

Please insert footnote
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Countries applying objective-based regulatory regimes

Please insert footnote25

In 2014:

Level 1 ςFull Objective based 

Safety Case

Level 2 ςPart Objective, Part 

Prescription well established 

and managed

Level 3 ςRecently established 

objective regime

Level 4 ςNewly established 

objective regime, reliant on 

industry driving safety
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Safety Case - Best Practice vs. Regulation

Please insert footnote26

�ƒ Recommended 
as Best Practice

�ƒ Required by 
Regulation
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