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Major Accidents

Vapour Cloud Explosions
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Vapour Cloud Explosions

Nov 1988 Nov 1991
BPCL, Mumbai IPCL, Nagothane
1997 1999
Vaizag refinery Panipat refinery

2004 2009
Gujrat Refinery jaipur Terminal




1966 (41" January) - Feyzin, France

' ZIN, 04.01.1966, FRANCE

" 18 fatalities, 81 injured




1974 (1t June) - Flixboroug

I .. OUGH, 01.06.1974,
» 28 fatalities, 36 injured | uk
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1984 (19" Nov)) — Mexico (Pemex LPG Terminal)

» 500 fatalities, Terminal destroyed




1988 — Piper Alpha

» 167 fatalities, Platform destroyed




1989 (23 Oct) — Pasadena
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1998 (25" Sept) — Esso Longford

Explosion
Abnormal operating condition




Toulouse
215t September 2001

|» 31 fatalities, 2442 injured
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2005 (23rd March)
BP Texas Refinery




1999 Thal refinery



http://www.acusafe.com/Incidents/ThaiRefinery1999/DSC01078.jpg
http://www.acusafe.com/Incidents/ThaiRefinery1999/DSC01075.jpg
http://www.acusafe.com/Incidents/ThaiRefinery1999/DSC01078.jpg

2009 (23 Oct) - Puerto Rico

» Fatality Nil, One minor injury




2005 (11t Dec) — Buncefield

5 e ®  Fatality Nil, 43 injured /.M,
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Major Accidents

- Fall outs




Major Accidents - Fall out ,
Low freq / ngh consequences events :

Remember !l

All efforts are of questionable value
If ultimate objectives are not achieved
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Optlons — Prevent OR Mltlgate
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Wil mltlgatlon approach heIp’P
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No easy answers.
You are judged on the basis of
what you did, and not what you said. 41




VCE Incidents

— Typical aspects




|| Prevention OR Mitigation - Remember 1

A || All efforts are of questionable value

If uItlmate objectlves are not met

Anger in the local communlty, : Masswe media coverage, and
Intense regulatory scrutiny, 1+ Attacks on motives, competence and

L commitment to safe operation
Litigation,
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What dld we do SO f far’7
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More on mltlgatlon ]
(Flre Fighting Measures, Detectors, CCTV)
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Mitigation Measures- Issues
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Will detection help?
Smoke! Fire!l Gas/HC

T
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0 Fire Fighting Efforts - Buncefield
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(4) Large-volume monitors and large-diameter hose are required to battle a large tank fire.
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o 1l Fire Fighting Efforts - Buncefield

Fire subsequent to VCE for 5 days.
600 fire fighters fought the inferno.
Huge quantity of water / foam required

= Foam 786 KL  Water 68 Million Liters
aﬁ Fire fighting appliance mostly deployed
“High Volume Long Range Monitors” '
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Are they proven / effective?
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Are there success stories elsewhere? \
Thai Refinery 1999 / Puerto Rico 2009 (3 days)

(4) Large-vo




Gas / Hydrocarbon Detectors

Area of concern
| ® Will industry trend of detector placement meet objective?
I=» Will there be detection before significant release / hazard?
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Ignition = e Presence of people
®» Mostly immediate / shortly after release ®» Mostly in all VCE incidents




Prevention
What to do?



Prevention - What to do?




2005 (11t Dec) — Buncefied

lb No fatality (Sunday) 43 |njured (None senously)

5 Tank overfilling. ngh Ievel protectlon did not act. |
» 300 tons gasollne in 30 mlnutes :

E Explosm foIIowed by fire.
» Simultaneously fire in 20 other tanks

T TWE - Il

lb More than 600 flre flghters fought the |nferno
' WhICh lasted for three days.
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8 More than 200 people evacuated 'Y
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Buncefield after the incident — Close up

Figure 6 Buncefield after the incident: Tank 912 is in the centre foreground and Tank 12 is
in the top left of the picture © Chiltern Air Support




Buncefield 2005




Buncefield Oil Depot
What happened

» Incident involved overfilling of a

300 '[OH.S gaso!lne large storage tank with petrol
overflow in 30 minutes supplied through a pipeline.

» As the petrol flowed over the
topside of the tank, it formed a large
vapour cloud that subsequently
ignited.
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2005 (11t Dec) — Buncefield
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“ I\/Iatters thatmatter

bl

BaS|s HSE Report
“Why did Buncefield happen? &




Buncefleld Matters that matter

.~

o B Preventlon of prlmary release Q,
: (Attention not as warranted) &
{;‘b" A :z.:

Change that affects safety
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lb PSM Prmmples/Tenets



2005 (11t Dec) — Buncefield
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g Matters that matter

» Prevention of primary release
» Attention not as warranted
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Buncefield 2005

What happened?

=®» NoO means to alert control room operators.

{|]| ® Supervisors relied on alarms to control filling process.

®» Tank overfilled. Vapour cloud formed . Massive explosion
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[ Padlock to retain check TAV IHLS SWltChﬂ

lever in working position

Terminal
box

Test lever

( ] Padlock
Padlock not for security
Anti tamper proof

p
Padlock not fitted
after test S0P

Reed switch

Magnet

Floating Lid
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2005 (11t Dec) — Buncefield
Matters that matter

®» No MOC (Management of change)
— Why! Why!! Why!!!




2005 (11t Dec) — Buncefield

| Matters that matter - why no MOC?

g =% |HLS not working (4 months) — Tank 912 kept in operation
» |HLS not worklng (9 months) Tank 911 kept In operation

» |[HLS design mtent Primary containment
» Design intent : Not protected




O

Understand Design Intent
Protect Design Intent

————

Take care of MOC
Not only interlock & protection bypass



2005 (11th Dec) — Buncefled

= IP Focus not only on personal safety
®» Focus on Primary containment




2005 (11th Dec) — Buncefled




PSM — Principle / Tenets

» There should be a clear understanding of major accident
risks and the safety critical equipment and systems
designed to control them.

®» There should be systems and a culture in place to detect
signals of failure in safety critical equipment and to
respond to them quickly and effectively.

®» |f understanding & culture then no problems

» Why did Buncefield happen?
Absence of clear understanding and Culture

» Ensure clear understanding & Culture
- Senior management down to shop floor




Points to ponder

®» |s there a clear understanding?
(SCEs for major hazard risks & their design)

» |[HLS not operative : Design not understood

®» Is there a culture/ system to manage SCEs?
(Detection of SCEs failure & quick response)

» Gauge stuck up problem 14 times in 4 months
(No attempt to identify definitive cause)




Points to ponder

» Understanding & culture exists for PSV (SCE)
Attention / Drive at all levels
Reason : Perception (fear) of hazard / risk
Does it commensurate with hazard / risk

» Less Attention / Drive at all levels for other SCEs
(Level alarms, ROVs, Remote Switch-off, Dykes)
Reason : Poor understanding of hazard / risks
Shift in understanding and culture for other SCEs

Story same in oil industries worldwide



Safety Critical Equipment

————

Do they get attention as warranted
Understand SCEs




Matters that matter — Attention / Drive
Focus not on primary containment

Vapour Cloud Explosions
Tank / Column overflow

2005 2005
BP Texas Refinery Buncefield

1999 2009
Thai Refinery Puerto Rico




Safe guards Vs SCEs : Attention / Drive

Avoid <mmmPrevent 4mmEControl 4mmm Mitigate
’

T
Community Emergency Response Thai Refmery 1999_
level alarm not heard/ in
manned location y
Plant Emergency Response N
3 :
Dykes, ROVS p d9- Puerto Rico
Fire protectionSystems igh level alarm/protn
Relief Devices, flare system, was not OK. y
Blowdown systems — N

(SIS) Safety Instrumented System ‘ . 2?<Oh5'-EL|mC|efI|eld /
an Ign level alarm

Critical Alarms —\ protection did not work.

Operator Intervention J/

: )
(BPCS) Basic Process control system 2005- BP Texas Reflnery
No automatic feed cut-off on

\ high column level p

®» Focus not on primary containment ®» Focus not on Mitigation Vs accident Fallouts



Management of Major Hazard Risks
Core Issues




Management of Major Hazard Risks

Core Issues

» Focus not only on personal safety

®» Focus on Major Hazard Risks
— Particularly primary containment

» Pay extra attention to SCEs as warranted
» Take care of MOCs (Management of change)
» Know safety critical actions & their consequences
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Appeal! Appeal!l! Appeal!!
Major Hazard Risks
Raise awareness of hazards and risks

e —————————

» Understand design intent
®» Protect the design intent

Thank you




