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Abstract:

Passive Fire Protection is commonly applied for oil and gas plants to protect against fire
incidents and to ensure the safety of the plant. Because the fire risk area is very large in
the process areas of hydrocarbon handling plants, the cost of passive fire protection is very
high. Not only the cost, but the schedule for passive fire protection application is also a
concern for JGC. In addition to the passive fire protection, protection against the cryogenic
leakage is also required in recent years, especially in LNG plants. This article provides a
general explanation about passive fire/cryogenic protection, and introduces predictions in

this area.
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Fig.1 Example of Concrete Fireproofing Application on Structure
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(a) kFEDIAEIR & 72 D% (Potential Source of Leakage: PSL)

(o) TDOKKEOFBERNSFRAT S, MMAkEMLELT L4 (Fireproofing Zone: FPZ, 72

B.7m Y= MZXDY ., Fire Scenario Envelope, Fire Potential Area, Fire Hazardous
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Table.1 Summary of Key Requirements in API 2218

Item Description in APT 2218
(NOTE: #FZFEfEE AN9E L TS0, Bl L Ci#l Tid)
Potential - Fired heater handling process liquid or mixed-phase hydrocarbons
Source of - Pump with a rated capacity over 45m3/hr that handle liquids
Leakage above or within 8C of their flash point temperature
Reactors

Compressors together with related lube oil system
Vessels, heat exchangers and other equipment containing
flammable or combustible liquids over 315°C or their auto-ignition

temperature, whichever is less.

Extent of Horizontal: 6m to 12m

Fireproofing Vertical: 6m to 12m

Duration of o
Minimum 1.5 hr

Fireproofing
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Table.2 Comparison of Pool Fire and Jet Fire

Fire Type | Approximate Fire Approximate Time to Pressure Test Method
Temperatures Reach Fire Temperature
Pool Fire 1,100°C 5 mins No UL 1709, ISO
834-3, BS 476
Part 20 and 21
Jet Fire 1,350°C 5 mins Yes IS0 22899-1
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Dense Concrete  (Fig.1 &)

Lightweight Cementitious  (Fig.2 &)

Intumescent  (Fig. 3 &)

Table.3 Comparison of Passive Fire Protection Materials

Criteria Dense Lightweight Intumescent
Concrete Cementitious
Installed Weight Heavy Medium Light
(Typical) (75 kg/m?) (24 kg/m?) (10 kg/m?)
Application Method Formwork Spray Spray
Reinforcement Required Required Required /
(Mesh) Not required
Corrosion resistance under Medium Medium High
fireproofing material
Strength Impact Good Poor Excellent
Resistance
Bonding Medium Low Very High
Expansion & Poor Poor Excellent
Contraction
Fire Pool Fire Yes Yes Yes
Resistance Jet Fire Explosive Spalling Yes Yes
Explosion Good Good Very Good
Transport Flexibility Poor Poor Good
Cost Initial Cost Low Medium High
Life before 10 5-10 20
1st Maintenance Years Years Years
4
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Fig.2 Lightweight Cementitious Fig.3 Intumescent

Intumescent @ EJFRIX, 1970 FRICT A U BHZEFH A (National Aeronautics and Space
Administration — i## NASA) 28, 7R FHEMOFS5H (Command Module) %, K%
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Fig.4 Expansion of Intumescent
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Fig. 5 Spray Application
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