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STORAGE TANK FIRES

Dr Jeanne van Buren
sr. consultant

MARSH

CONE ROOF TANKS
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https://www.icheme.org/communities/subject_groups/safety%20and%20loss%20prevention/resourc
es/hazards%20archive/~/media/Documents/Subject%20Groups/Safety_Loss_Prevention/Hazards

%20Archive/XIX/XIX-Paper-63.pdf

MARSH

TANK DESIGN (1)

• Cone roof tank

 Diameter <3 meter (no weak seam no ERV)
Roof stays on tank – rocketing tank (video)
Fixed system

 Diameter ≥3 meter but <18 meter
Weak seam, no ERV and no Nitrogen supply
Roof can separate from tank – mobile response 
and fixed system are both possible

 Diameter ≥3 meter but <18 meter
With innerfloater – no mobile response

2August 19, 2015



8/19/2015

2

MARSH

TANK DESIGN (2)

• Cone roof tank (continued)

 Diameter > 18 meter with innerfloater
Fixed system for rim seal fire or escalation scenario 
 full surface fire
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TANK DESIGN (3)

• Cone roof tank (continued)

 Diameter max 60 meter (also with innerfloater)
Secure Nitrogen Blanketing
NO FIRE

 PFB Design – JOIFF
Guideline

 Tank venting requirements
API 2000 venting design
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http://vapoloctemp.dynaglass.com/wp-content/uploads/2012/04/Brief-Information.pdf

http://vapoloctemp.dynaglass.com/wp-content/uploads/2012/04/Brief-Information.pdf

EFFECT FLOATING ROOF
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EEMUA 159: 2003, vol.1, p.15

SINGLE DECK PONTOON FLOATING ROOF
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EEMUA 159 2003, vol.1, p.15

DOUBLE DECK FLOATING ROOF TANK
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EEMUA 159 2003, vol.1, p.15

ROOF POSITION
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http://www.atecotank.com/product/floating_roof/alumax_ultimate_internal_floating_roof.html

ALUMINIUM FLOATING ROOF
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FULL CONTACT GRE FLOATING ROOF 
TANK

http://vapoloctemp.dynaglass.com/wp-content/uploads/2012/04/Brief-Information.pdf

MARSH

TANK DESIGN (4)

• Floating roof tank

 Rim seal fire – fixed system

 Escalation scenario – full surface fire
Fixed or mobile system
Diameter > 60 meter – consider mutual aid
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TANK DESIGN (5)

• Floating roof tank with Aluminum geodesic dome roof
felted and non felted

 Fixed system for full surface fire for single full 
contact Aluminum deck and full contact GRE 
floating roof (may change
in next version NFPA 11)

 Fixed system for rim seal
fire for other floating roofs 

12August 19, 2015

MARSH

DESIGN OF TANK (6)

• Tank height

 Very large tanks used to have L/D ratios of 0.5 or 
less with max height of 23 meter
(API 650). Space limitations can 
dictate a larger height up to 
44 meter – cylinder stiffening
(API 620)

 Small diameter tall tanks for vapour
control like heated tarmac

 Never use  fixed system on tanks
heated > 100 oC
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MARSH

DESIGN OF TANK (7)

• Insulated tanks

 Type of insulation and weather shield

 Insulation – no credits heat exposure

 Program – Corrosion Under Insulation (CUI) in 
place

• Heated tanks

 Hot water coil

 Steam coil

 Electrical coil
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DESIGN OF TANK (8)

• Temperature measurement/control liquid in tank

• Mixers

• Vapor control system

• Venting provisions

 Inbreathing

 Outbreathing

 Standard calculation sheet JOIFF website
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DESIGN OF TANK (9)

• Practical life of carbon steel storage tanks

Whatever comes first:

 30 years, or

 1,300 full empty movements

 EEMUA 159 – keeping tank fit for purpose, life can 
be extended to 100 years
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TANK FIRE SCENARIO (1)

• Cone roof tank full surface fire

 Roof separates from cylinder – intense fire

 Functional weak seam but did not fully seperate
from roof of tank – roof will partially lift from cylinder 
at intervals (video)

 ERV with contra weight – mild fire

 ERV without contra weight – more intense fire

 With innerfloater and ventilation opening at top of 
cylinder – roof will partially lift from cylinder at 
intervals
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TANK FIRE SCENARIO (2)

• Floating roofs

 Rim seal fire

 Full surface fire when floating capacity of floating 
roof is compromised

 Pontoon chamber fire/explosion
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MARSH

TANK FIRE SCENARIO (3)

• Floating roofs with geodesic Aluminum dome roof –
felted and non felted

 Rim seal fire

 Full surface fire

 Tank failure when Aluminum roof crashes in 
cylinder
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FOAM EXTINGHUISMENT OPTIONS (1)

• Monitors – radiant heat exposure responders

• Foam chamber (various foam chambers available)
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FOAM EXTINGHUISMENT OPTIONS (2)

• Sub-surface injection
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MARSH

FOAM EXTINGHUISMENT OPTIONS (3)

• Semi sub-surface injection
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MARSH

FOAM EXTINGHUISMENT OPTIONS (4)

• Top foam pourers with foam dam foam delivered by 
either top foam pourer or flexible hose in tank (video)
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FOAM EXTINGHUISMENT OPTIONS (5)

• Foam between or below the seals
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FIXED FOAM SYSTEM – NUMBER OF POURERS (1)
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FIXED FOAM SYSTEM – NUMBER OF POURERS (1)
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APPLICATION RATE & TIME NFPA RECOMMANDATION (1)
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APPLICATION RATE & TIME NFPA RECOMMANDATION (2)
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APPLICATION RATE & TIME NFPA RECOMMANDATION (3)
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MARSH

APPLICATION RATE & TIME NFPA RECOMMANDATION (4)
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APPLICATION RATE & TIME NFPA RECOMMANDATION (5)

31August 19, 2015

MARSH

APPLICATION RATE & TIME NFPA RECOMMANDATION (6)
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CONTROLLED BURN

Controlled burn can be considered for very toxic 
products when safe discharge after the incident

from primary containment might be compromised.

Controlled burn for crude is not recommended

RISK OF BOILOVER
(video)
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QUESTIONS
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