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Presentation Outlines
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Introduction and Standard Approval for  Fire Pump

Design Practice for Fire Pump 



IRPC Fire Pump Stations
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Jetty

Water Tanks

Reservoir #1
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Installation Fire Pump in IRPC IP Site Project
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Reservoir #1



Fire pump system in IP site

Fire Pump Capacities

- Diesel Engine driver  : 4 X 3500 @ 10.5 barg GPM

- Electric Motor driver  : 2 X 2000 @ 10.5 barg GPM

Total Capacities 18000 GPM (4,000 m3/hr.)

Maximum Fire water demand : 3500 m3/hr. 

(ref. RDCC plant) 



WF piping network calculation

RDCC Plant : 3500 m3/hr

Fire Pumps



NFPA 20 
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Centrifugal Fire Pump Type
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Horizontal Shaft Type Vertical Shaft Type
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Fire Pump Driver
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DIESEL ENGINEELECTRIC  MOTOR

Acceptable drivers for pumps at a single installation shall be 

electric motors, diesel engines, steam turbines, or a combination 

thereof.
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Standard regulation for Centrifugal Fire Pump 

“ Centrifugal pumps shall not be used where a static suction lift is required ”
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Standard regulation for Centrifugal Fire Pump 

Vertical Shaft Turbine

• Application: Where the water supply is 

located below the discharge flange 

centerline and the water supply pressure is 

insufficient to deliver the water to the fire 

pump, a vertical shaft turbine-type pump 

shall be used.



Standard regulation for Centrifugal Fire Pump 
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• The net pump shutoff (churn) pressure plus the maximum static suction pressure, 

adjusted for elevation, shall not exceed the pressure for which the system components 

are rated.

• Pressure relief valves and pressure regulating devices in the fire pump 

installation shall not be used as a means to meet the requirements.

• Certifies shop test curves showing head capacity and brake horsepower of the pump 

shall be furnished by the manufacturer to the purchaser.

• Acceptable drivers for pumps at a single installation shall be electric motors, diesel 

engines, steam turbines, or a combination thereof.
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Standard regulation for Centrifugal Fire Pump 

• Pumps shall furnish not less than 150 percent of rated capacity at not less than 65 

percent of total rated head.

• Each discharge outlet in a multistage multiport pump shall furnish not less than 150 

percent of rated capacity at not less than 65 percent of total rated head.



Summary of Centrifugal Fire Pump Data (U.S. Customary)
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Typical Arrangement of Fire Pump
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• Preferred arrangement for measuring fire pump water flow with meter for multiple 

pumps and water supplies. Water is permitted to discharge to a drain or to the fire 

pump water source.
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Horizontal Split-Case Fire Pump Installation with Water Supply Under 

a Positive Head



Fire Pump Characteristic curve conform to NFPA 20
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Design Practice for

“Fire Pump Installation Project” 
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Diesel Engine Driver Installation

• Exhaust System

• Cooling System & Raw Water outlet Drain

Pressure Relieve Valve for Fire Pump 

Jockey pump capacity 

Fire Pump Installation and Design Practice Sharing
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The exhaust back pressure shall not 

exceed the engine manufacturer’s 

recommendations.

3rd Chemical Process Safety Sharing (CPSS) 

31st January. 2019, Thailand

Exhaust System
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Exhaust System



Heat Exchanger Waste Outlet
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• An outlet shall be provided for the wastewater line from the heat exchanger, and the 

discharge line shall not be less than one size larger than the inlet line.

• The outlet line shall be as short as practical, shall provide discharge into a visible open 

waste cone, and shall have no valves in it.

• The outlet shall be permitted to discharge to a suction reservoir, provided a visual flow 

indicator and temperature indicator are installed.

• When the waste outlet piping is longer than 15 ft (4.6 m) or its outlet discharges are 

more than 4 ft (1.2 m) higher than the heat exchanger, or both, the pipe size shall be 

increased by at least one size.



Cooling System
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Heat Exchanger Waste Outlet.

• An outlet shall be provided for the wastewater line from the heat exchanger, 

and the discharge line shall not be less than one size larger than the inlet line.

• The outlet line shall be as short as practical, shall provide discharge into a 

visible open waste cone, and shall have no valves in it.

• Exception:  It shall be permitted to discharge to a suction reservoir provided a 

visual flow indicator and temperature indicator are installed.
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Pressure Relief Valve
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Relief Valves for Centrifugal Pumps

• Pressure relief valves and pressure regulating devices in the fire pump installation 

shall not be used.

• Pressure relief valves shall be used only where specifically permitted by this standard.

• Where a diesel engine fire pump is installed and where a total of 121 percent of the net 

rated shutoff (churn) pressure plus the maximum static suction pressure, adjusted for 

elevation, exceeds the pressure for which the system components are rated, a pressure 

relief valve shall be installed.



Jockey Pump
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Jockey Pump Capacity
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Pressure Maintenance (Jockey or Make-Up) Pumps

• The pressure maintenance pump shall be sized to replenish the fire protection 

system pressure due to allowable leakage and normal drops in pressure.

• Pressure maintenance pumps shall have rated capacities not less than any 

normal leakage rate.

• Underground mains are permitted by NFPA 24 to have some leakage

• One guideline that has been successfully used to size pressure maintenance 

pumps is to select a pump that will make up the allowable leakage rate in 10 

minutes or 1 gpm (3.8 L/min), whichever is larger.



Jockey Pump Capacity
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Jockey Pump
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Thank you for your attention


