


2 MAIN PROJECT CONCLUSIONS

Generic event frequencies for fires other

than rimseal fires are:-

Fire Type Frequency
\/Spill on roof 3x10°/tank year
'Small bund fire 9%x10°/tank year
\Large bund fire 6x10°/tank year
VFull surface fire 3x10™/tank year
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MAIN PROJECT CONCLUSIONS

Detailed design of detection & protection
systems Is often incorrect due to lack of
operational experience in design houses

Incident response strategies must be developed
prior to incident with regular exercises &
training

FHM policies should be developed from site

specific analysis, but risk reduction options most
likely to be cost effective are:-

WSecondary seals

WFire retardant rimseal material

VIndependent high-high alarm

WL inear heat detection

WExtended discharge rimseal foam system

W\Walkways allowing foam application by handlines Slide 4 of 4



FLOATING ROOF TANK FIRE SCENARIOS
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Rimseal Fire Spill on Roof Fire

Full Surface Fire

Bund Fire Pontoon Explosion



RIMSEAL FIRE IGNITION
SOURCES

Hot work on live tank

Lightning

Total = 55



RIMSEAL FIRE FREQUENCY
BY AREA




‘ FULL SURFACE FIRE
TES ANALYSIS

Total of 6 full surface fires during 4 incidents

© 1 escalation in 55 rim seal fires
(Roof pontoons contained vapours and/or liquid)

© 1 escalation in 2 bund fires impinging on tank shell
© 1 escalation from a spill fire on the roof
© 1 full surface fire in 37 sunken roofs incidents

© Escalation to 2 downwind tanks in 1 full surface fire
(Low boiling temperature fuel)

© 1 boilover in 6 full surface fires



£ 1 RISK REDUCTION OPTIONS

Options addressed:-

= Tank & Bund Design & Operation
= Incident Detection
= Fire Protection Systems

= Portable/Mobile Fire Fighting
Equipment

= Flre Response Strategies

Final options chosen should be based on site-specific analysis



£ RISK REDUCTION OPTIONS

Fire related Tank Inspection

= Mechanical failure

= Electrical fittings

= Flre detection systems

= Flre protection systems

= Fire Fighting Equipment

Ideally, via a weekly walk-round checklist



Eﬂw% RISK REDUCTION OPTIONS

Fire retardant rimseal

Fire retardant rimseal Non fire retardant rimseal
Fire containment



Eﬂ“%, RISK REDUCTION OPTIONS

Linear Heat Detector

'- ! l .4‘,\.,:\“
0 B R

@
S




bk RISK REDUCTION OPTIONS

Linear Heat Detector - specification considerations

Environmental & Operating conditions
Normally no zoning required on tank

Normally do not require back-up detector
Monitor for integrity

Care with routing onto tank roof

Include additional length for easier repair
Include test mechanism



|_1near Heat Detector - detector location




|_1near Heat Detector - detector location




Rimseal Foam Systems




Rimseal Protection Systems

Limited application time ® =
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Maintenance Issues



Rimseal Protection Systems




Rimseal Foam Systems

Fully Fixed System Semi Fixed System



y' RISK REDUCTION OPTIONS
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Foam Systems - specification considerations

Minimise system outlet blockage potential
Cohesive foam discharge

Foam dam higher than seal assembly
Drain holes in foam dam

Hydrant outlets at top of tank

Ease of inspection/testing

Correct proportioning at all possible flows
Operator training




r‘_'% RISK REDUCTION

Preplanning

= Formalise
H1Operator actions
HiFirefighter actions

= Training

= EXercises

= Systems/Equipment maintenance
= Update
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Purnp-out and Controlled Burndown



Puirnp=ouit aimd Conteliea Burndiemsn

Example
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2Snell, New Jersey









Pump-out and Controlled Burndown

Considerations
* Smhoke
* Public Image
* Incident Duration
°* Pump out capability

* Spare tankage
* Flow rates

* Exposure Protection
* Boilover Potential
* Prior Acceptance by Authorities



Full Surface Fire Response

Full Surface Foam System



Full Surface Foam Sysiem)

Example

*OMV, Austiria



Full Surface Foarm Systen)
Consliderations

*Manning Expeosuire Minirmised

*Response Time Minirmised

*Cost

*Syslen Maintenanee | Testing

*Reduced Flow Raies

*Foar Flew lssues if Tank > @0



Full Surface Fire Response

Monitor Application



Monitor Attack

Examples
*Sunoco, Sarnia, Canada

*QOrion, USA
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Monitor Attack |
Considerations

* Manning Requirements
*Numbers
*Competencies
* Personnel Safety
* Radiant heat
* Boilover
* Bund access / footing
* Logistics
* Foam supply
* Water supply

* Allowance for Foam Losses (60%)
* Drainage Issues



 Made by Fire-fighters for Fire-fighters

* Draws extensively from LASTFIRE
Project knowledge

* Practical guide to fighting rimseal fires

 Fire-fighting strategies outlined

» Guidance on creating pre-fire plans for
rimseal scenarios




Scenes from LASTFIRE
Video - ‘Fighting Floating
Roof Tank Rimseal Fires’
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Foam FEire Test For
Storage lank Eires
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Partial
Circumference
Rimseal Fire

Full
Circumference
Rimseal Fire




