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• General

• Mounting, coupling, alignment

• Suction piping

• Flow test line

• Fuel spill containment

• Pressure switch arrangement

Water Supply Installation
WATER SUPPLIES

• Pressure settings 

• Alarms

• Run-period timers

• Acceptance testing

• Fire pump monitoring and 
automatic testing
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• Noncombustible building/room

• Safe ingress and egress e.g., above grade

• Access from the outside

• No need to climb over piping and use ladders 
to see instruments and gauges

• Adequate ventilation

• Room temperature min. 4°C and engine 
block heater

• Alarm for low pump room temperature 

General
WATER SUPPLIES
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• Engine and pump should be mounted 
securely on a common frame and fixed 
securely to a foundation

• Grout base frame if required per OEM 
installation manual

Mounting, coupling, alignment
WATER SUPPLIES
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Mounting, coupling, alignment
WATER SUPPLIES
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• Coupling can be rigid or flexible type

• Do not use all-elastomeric (rubber) type

• Examples of recommended couplings 
are:
 Pin and bushing

 Jaw

 Disc

 Drive shaft

 Steel-grid-type couplings, if the drive components 
are metallic

Mounting, coupling, alignment
WATER SUPPLIES
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• Alignment check per 
Data Sheet 2-81 
(acceptance + annually)

Mounting, coupling, alignment
WATER SUPPLIES
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• Independently supported

• If required, eccentric reducer

• Straight (>10 diameters)

• OS&Y type suction isolation valve 

• Do not use rubber flexible/expansion bellows

• If flexible joints are needed for earthquake 
design, use FM Approved                                      
all-metal type

Suction piping
WATER SUPPLIES
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Flow test line
WATER SUPPLIES
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• Sized for 150% of the pump rated flow 
(for 3 x 50% pump arrangements, size 
test line to be able to test 2 pumps each 
at 150% of rated flow) 

• For in-line flow meters, no control valve 
within 10 pipe diameters of the flow 
meter inlet or within 5 of the outlet

• FM Approval Standard 4020 says the test 
line should discharge back into a 
different quadrant of the suction tank to 
the suction line (more than 90° away)

• Discharge isolation valves should not be 
closed during testing

Flow test line
WATER SUPPLIES
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Flow test line
WATER SUPPLIES
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• Sized for 150% of the pump rated flow 
(for 3 x 50% pump arrangements, size 
test line to be able to test 2 pumps each 
at 150% of rated flow) 
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Flow test line
WATER SUPPLIES
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Flow test line
WATER SUPPLIES

Suction
pipe

Test line return connection

Inlet (fill) line
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• Double-wall tank

• Fill and vent lines to the outside

• Containment bund around tank (100% + 
50 mm freeboard)

• Fuel piping should be protected against 
damage

• Engine-skid mounted tanks acceptable if 
<1000 L, double-walled, low-fuel level 
alarm etc

Fuel spill containment
WATER SUPPLIES
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• Each controller should have a separate pressure sensing line (no common point 
of failure)

• No isolation valves

• Min. 12.5 mm corrosion resistant metal (stainless steel, brass, or copper)

• Connect between pump check valve and discharge isolation valve

• Two check valves min. 1.5 m apart with 2.3 mm holes drilled in the clappers 

Pressure switch arrangement
WATER SUPPLIES
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Pressure switch arrangement
WATER SUPPLIES

A

P

M
(NC)

To drain

Controller
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• Jockey pump start = pump churn pressure + static suction pressure + 0.3 bar

• Jockey pump stop = jockey pump start + 0.7 bar

• Fire pump 1 start = jockey pump start – 0.3 to 0.7 bar

• Fire pump 2 start = pump 1 start – 0.3 to 0.7 bar

• Etc

Pressure settings
WATER SUPPLIES
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Example:

• Pump churn pressure (no flow) = 10 bar

• Static suction pressure (tank head pressure) = 0.4 bar

• Jockey pump start = 10 + 0.4 + 0.3 = 10.7 bar

• Jockey pump stop = 10.7 + 0.7 = 11.4 bar

• Fire pump 1 start = 10.0 to 10.4 bar

• Fire pump 2 start…

Pressure settings
WATER SUPPLIES

Fire pump should start at or above 
churn pressure (no water hammer)
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• Separate remote alarms for:

o Pump switched to manual

o Pump running

o Loss of power

o Failure to start

• Tested at acceptance + annually

• Priming tanks: Alarm at low-level and start pump at low-low level

Alarms
WATER SUPPLIES
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• Fire pump controllers should be manual stop only

• Run period timers should be disabled per the instruction manual (should be 
supplied as such in Europe)

• FM Approved controllers with weekly churn test timers – best advice is not to 
use this function (pump should be attended anyway during weekly testing)

Run-Period Timers
WATER SUPPLIES
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• All FM Approved pumps should come with a shop curve. This must be 
submitted.

Fire pump acceptance testing
WATER SUPPLIES
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• All FM Approved pumps should come with a shop curve. This must be 
submitted.

• Test five points from 0% to 150% of rated flow i.e., 0%, 50%, 100%, 125%, 150%

• Measure suction pressure, discharge pressure, RPM, voltage/current (electric 
pumps)

• Adjust flow and net pressure for engine speed

• 6 starts manually and 6 starts by pressure drop

o Electric motors run 5 minutes between starts

o Electric motors >150 kW, 2 starts in 10-12 hours and 15 minutes run time

Fire pump acceptance testing
WATER SUPPLIES

Check of how the pump is 
performing (not just whether it 

can meet the sprinkler demand)
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Fire pump acceptance testing
WATER SUPPLIES

RPM Adjusted

Percent of 
Net 
Pressure

Percent of 
Pump 
Rating

Net 
Pressure

Flow
LPM

Flow
LPM

Measured 
RPM

Net 
Pressure

Suction 
Pressure

Discharge
Pressure

117%0%10.100210010.10.410.5

109%53%9.44000400021009.40.49.8

101%100%8.77536750020908.60.49.0

93%125%8.09490940020807.80.48.2

79%151%6.8114131125020706.60.47.0

(Rated RPM / Measured RPM) x Flow

(Rated RPM / Measured RPM)^2 x Net Pressure
RPM Adjusted Flow / Rated Flow

Pump Rating 7570 LPM @ 8.6 bar, 2100 RPM

RPM Adjusted Net Pressure / Rated Pressure

Roughly

50%
100%
125%
150%
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Fire pump acceptance testing
WATER SUPPLIES

RPM Adjusted
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Rating

Net 
Pressure
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RPM Adjusted Flow / Rated Flow

Pump Rating 7570 LPM @ 8.6 bar, 2100 RPM

RPM Adjusted Net Pressure / Rated Pressure
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WATER SUPPLIES
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• Pump should rate excellent at its rating and beyond

• When plotting discharge pressure and flow, the curve should be above all 
sprinkler demand flow and pressures 

Fire pump acceptance testing
WATER SUPPLIES

RPM Adjusted

Percent of 
Net 
Pressure

Percent of 
Pump 
Rating

Net 
Pressure

Flow
LPM

Flow
LPM

Measured 
RPM
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Pressure

Suction 
Pressure

Discharge
Pressure
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Fire pump acceptance testing
WATER SUPPLIES
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• FM Approval Standard 1330

o Power failure
o Local and remote alarms
o Low fuel level
o Pump room temperature
o Suction and discharge pressures
o Suction tank level
o Pump room flooding
o Pump casing and packing temperature
o Engine cooling water or circulation relief
o Vibration 
o Cyber security

Fire pump monitoring and automatic testing
WATER SUPPLIES

Quality Control
Management of Change

Audits
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• Peerless Fireconnect – Automatic Monitoring System

• Mecon – Fully Automatic Churn Testing System (FACTS) 

• FM not accepting non-FM Approved systems

Fire pump monitoring and automatic testing
WATER SUPPLIES
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