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This manual contains proprietary information to equipment produced by Cummins Sales and
Service and Cummins Inc. and is being supplied solely for the purpose of installing,
operating, maintaining and servicing the fire pump drive engine purchased from Cummins
Sales and Service in De Pere, Wisconsin.

Please visit us at https://www.cummins.com/engines/fire-pump-drives/maintenance-current-
models to view the English version of this manual in color, as well as experience a wealth of
information about Cummins fire pump drive engines.
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Fire pump
drive engine

Limited warranty

Description

This limited warranty applies to all Cummins fire pump drive engines (hereinafter referred to as
“Cummins” branded fire pump drive engines and associated accessories (hereinafter referred to as
"Product")). This warranty covers any failures of the Product, under normal use and service, which
result from a defect in material or factory workmanship.

Warranty period:

The warranty start date for stationary Productis the date of initial start-up, demonstration or eighteen
(18) months after factory ship date, whichever is sooner.
Base engine warranty duration (whichever occurs first): 2 years/2000 hours.

Cummins responsibilities:

In the event of a failure of the Product during the warranty period due to defects in material or
workmanship, Cummins will only be responsible for the following costs:

»  All parts and labor required to repair the Product.

* Reasonable travel expenses to and from the Product site location.

* Maintenance items that are contaminated or damaged by a warrantable failure.

Owner responsibilities:

The owner will be responsible for the following:

*  Notifying a Cummins distributor or dealer within thirty (30) days of the discovery of failure.

+ Installing, operating, commissioning and maintaining the Product in accordance with Cummins
published policies and guidelines.

*  Providing evidence for date of commissioning.

+  Providing sufficient access to and reasonable ability to remove the Product from the installation
in the event of a warrantable failure.

» Incremental costs and expenses associated with Product removal and reinstallation resulting
from difficult or non-standard installations.

+  Costs associated with Fire Watch Protection during Product being repaired.

*  Costs associated with labor overtime and premium shipping requested by the owner.

»  Alldowntime expenses, fines, all applicable taxes, and other losses resulting from a warrantable
failure.

Doc. A042G861 Rev. 2 www.cummins.com

Cummins fire pump drive engine CFP50
IO&M manual
Doc. A042J566, Rev. 10/2019



Limitations:

This limited warranty does not cover Product failures resulting from:

* Inappropriate use relative to designated power rating or application guidelines.

. Normal wear and tear, negligence, accidents or misuse.

*  Improper and/or unauthorized installation.

*  Lack of maintenance or unauthorized repair.

*  Noncompliance with any Cummins published guideline or policy.

+  Use of improper or contaminated fuels, coolants or lubricants.

« Improper storage before and after commissioning.

«  Owner’s delay in making Product available after notification of potential Product problem.

* Replacement parts and accessories not authorized by Cummins.

«  Owner or operator abuse or neglect such as: operation without adequate coolant or lubricants; over-fueling;
over-speeding; lack of maintenance to lubricating, cooling or air intake systems; late servicing and maintenance;
improper storage, starting, warm-up, run-in or shutdown practices, or for progressive damage resulting from a
defective warning device.

« Damage to parts, fixtures, housings, attachments and accessory items that are not part of the fire pump package.

This limited warranty does not apply to:

. Costs of maintenance, adjustments, installation, commissioning or start-up.
«  Starting batteries and enclosures.

+  Components added to the Product after shipment from Cummins.

*  Block heaters are warranted for one (1) year from date in service

Please contact your local Cummins Sales and Service for clarification concerning these limitations.

Extended warranty

Cummins Inc. offers several levels of Extended Warranty Coverage (Base Engine Only). Please contact your local
Cummins Distributor for details.

Cummins right to failed components:
Failed components claimed under warranty remain the property of Cummins. Cummins has the right to reclaim any
failed component that has been replaced under warranty.

THE WARRANTIES SET FORTH HEREIN ARE THE SOLE WARRANTIES MADE BY CUMMINS INC. IN REGARD
TO THE PRODUCT. CUMMINS INC. MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, OR OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT IS CUMMINS INC. LIABLE
FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

This limited warranty shall be enforced to the maximum extent permitted by applicable law. This limited warranty gives
the owner specific rights that may vary from state to state or from jurisdiction to jurisdiction.

See the Cummins Inc. warranty bulletins for additional base engine warranty details: US & Canada: 3381321
International: 3381322.

Cummins fire pump drive engines have been manufactured under the
1S0 9001 controls established by a Bureau Veritas Certification approved man-
BUREAU VERITAS agement system that conforms with 1SO 9001:2015.

Certification

Sales and Cummins Sales and Service
Service 875 Lawrence Drive
o DePere, Wisconsin 54115

www.cummins.com
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Section 1 - Safety

1.1 Introduction

Cummins engine manuals should be considered part
of the equipment. Keep the manuals with the equip-
ment. If the equipment is traded or sold, give the
manuals to the new owner.

All personnel responsible for operation and mainte-
nance of the equipment should read and thoroughly
understand this manual.

1.2 General safety precautions

Read and understand all of the safety precautions
and warnings before performing any repair. Special
safety precautions are included in the procedures
when they apply. This list contains the general safety
precautions that must be followed to provide per-
sonal safety:

* Perform a walk around inspection and alert all
area personnel that the equipment will be start-
ing before manual operation.

» Do not operate faulty or damaged equipment.
Ensure that all hoses, pipe connections, clamps
and guards are in place and securely fastened.
Electrical components should be kept in good
working condition and repaired immediately by
qualified personnel.

+ After performing maintenance, remove all tools
and foreign materials and reinstall and securely
fasten ALL guards, covers, and protective
devices.

« Exposed in-running belt nips can cause severe
personal injury or dismemberment. Ensure that
guards are in place and securely fastened
before operation.

* Rotating drive shafts can lacerate, dismember,
or cause strangulation. Keep hands, body parts,

long hair, or loose-fitting clothing clear at all
times.

* Never attempt to manually clean a machine
while it is operating or in standby mode.

Never open ports on tanks or piping while the
engine is operating. Contact with pressurized
agents can cause severe personal injury.

* Relieve all pressure in the air, oil, and the cool-
ing systems before any lines, fittings, or related
items are removed or disconnected.

» Engine fuel is flammable when in contact with
electrical spark or flame sources. Remove all
sources of spark or flame from the work area.

» Always use the same fastener part number (or
equivalent) when replacing fasteners.

+ Some state and federal agencies in the United
States have determined that used engine oil can
be carcinogenic and can cause reproductive tox-
icity. Dispose of waste oil in accordance with
applicable requirements.

1.3 Use of advisory and cautionary state-
ments

1.3.1 Advisory statements

Advisory statements used throughout this manual
call attention to special information and correct oper-
ating procedures. These Advisory statements are
delineated by the terms “NOTE” and “IMPORTANT”
in uppercase letters:

NOTE: A general advisory statement relating to
equipment operation and maintenance procedures.

IMPORTANT: A specific advisory statement intended
to prevent damage to the equipment or associated
components.

Cummins fire pump drive engine CFP50 1-1
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Safety

A WARNING
1.3.2 Cautionary statements Indicates the presence of a hazard which CAN
Cautionary statements highlight particular safety cause severe personal injury_

precautions pertaining to personal injury and/or

damage to the equipment. Cautionary statements are

always preceded by the following symbols: A CAUTION
Indicates the presence of a hazard which CAN
cause personal injury, or cause equipment
damage.
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Section 2 - Description

2.1 Introduction

This manual contains information for the correct oper-
ation and maintenance of a Cummins fire pump drive
engine. Read and follow all safety instructions in
Section 1 - Safety. Keep this manual with the equip-
ment. If the equipment is traded or sold, give the
manual to the new owner.

Cummins fire pump drive engines have been
designed in accordance with National Fire Protection
Association (NFPA) 20 guidelines.

No deviations are permitted without prior written
approval. These engines are to be used only for fire
protection applications. Figure 2-2 and Figure 2-3
provide visual descriptions of the engine components
for this fire pump drive engine.

Cummins Inc reserves the right to make changes at
any time. If any differences are found between an
engine and the information in this manual, contact
your local Cummins Authorized Repair Location.

The latest technology and the highest quality compo-
nents were used to produce this engine. When
replacement parts are needed, we recommend using
only genuine Cummins parts.

A\ cauTion

Injury may result and warranty is voided if fuel
rate, revolutions per minute (RPM), or altitudes
exceed published maximum values for this model
and application.
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Description

2.2 Fire pump drive engine nameplate

Each fire pump drive engine is labeled with a name-
plate that provides its unique information. A typical
fire pump drive engine nameplate is shown in Figure
2-1.

FIRE PUMP DRIVER
ENGINE DATATAG

&

MFG. YEAR: 2018
Si0#  SOF7- 210210

MODEL: CFP15E-F40
PSM: 99010000
ESMN: 79353535

HF OUTPUT: 575 RATED SPEED: 1760

SPEED RANGE, IF APPLICABLE
MIN HP @ SPEED: MiA
MAX HP @ SPEED: MNiA

HORSEFPOWER RATINGS WITHIN THE SPECIFIED
SPEED RANGE ARE TO BE DETERMIMNED BY THE USE
OF LINEAR INTERPOLATION BETWEEN THE
HORSEPOWER DEVELOPED AT MINIMUM AND
MAXIMUM SPEEDS

INTERMAL COMBUSTION ENGINE FOR DRIVIMG
CENTRIFUGAL FIRE PUMP 182G
CERTIFIED FOR USE OF SAE DF2 FUEL OMLY
AS TESTED PER ANSIASTM D975

@

LISTED APPROVED
. CUMMIMS SALES & SERVICE
CONTACT: DE PERE, Wi
CONTACT
FHOME NUMBER: 1800236 9750
W FOWER.CUMMINS. COM/FIRE-POWER = Y,

Figure 2-1 Fire pump drive engine nameplate
(typical)

2.3 Fire pump controller

The fire pump controller starts the engine automati-
cally when the Fire Pump Digital Panel (FPDP) is in
automatic mode and a remote fire demand signal is
received. The fire pump controller automatically shuts
down the engine when the fire demand signal is dis-
continued. The fire pump controller is optionally sup-
plied by Cummins Sales and Service or Cummins
Inc.

NOTE: With the fire pump controller in manual mode,
starting and stopping the fire pump drive engine can
be controlled by the FPDP, located on the fire pump

drive engine itself.
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Low temperature aftercooler (LTA) coolant

heat exchanger
Jacket water (JW) coolant heat exchanger

Heat exchanger cooling water discharge
Cooling expansion tank

Engine serial number decal
Coolant pressureffill cap (2)
Exhaust elbow connection

Fuel return line
Turbocharger (2)

Fuel filters
Fuel pump

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

23

<&\ /=Y
¢ ‘\\KWQ\.\“JW

Contactor/terminal box (inside the FPDP)

Fire pump digital panel (FPDP)

Expansion tank level sight gauge (1 of 2)
Oil filters (5)

Engine aftercooler (behind heat shield)

Cooling water manifold

Air cleaner service indicator (2)
Oil pan and drain

Air cleaner assembly (2)

Cooling water inlet
Engine oil fill port
Engine oil dipstick
Fuel supply line

1
2
3
4
5.
6
7
8
9.
10.
1.
12.
13.

Figure 2-2 Engine components - fire pump digital panel (FPDP) side
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1. Expansion tank level sight gauge (1 of 2) 9. Battery starter contactor A (inside contactor
2. Manifold heat shield (2) panel)
3. Alternator 10. Battery charger interface (inside contactor
4. Lower coolant hose/tube panel)
5. Engine coolant filters (2) 11.  Manual start instruction decal
6. Engine coolant heater (2) 12.  Flywheel housing
7.  Starter motor (behind contactor panel) 13. Engine speed setting decals
8. Battery starter contactor B (inside contactor
panel)
Figure 2-3 Engine components - turbocharger side
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Description

2.4 Fire pump digital panel (FPDP)

The FPDP control panel (shown in Figure 2-4) is
mounted on the left-hand side (or right-hand side -
optional) of the flywheel end of the engine and con-
tains controls for starting the engine, monitoring
engine performance, and controlling fire pump drive
engine operation.

In manual mode, the FPDP and the Electronic
Control Module (ECM) remain active as long as
battery power is available. In automatic mode, start-
ing and stopping of the engine is controlled by the fire
pump controller.

1720

34.2 hours

Engine STOP button

Customer access port

Diagnostics connector

Engine ECM power supply
Tachometer

Battery “A” voltmeter

Battery “B” voltmeter

SCREEN soft key

RESET/STOP switch

Crank battery B momentary start switch

COOXONIO A WN =

—_—

11.  Crank battery A momentary start switch

12. ECM A/ECM B selector switch and indicator
lamps (not applicable to mechanical engines)

13. AUTO/MAN mode selector switch and indica-
tor lamps

14. MENU soft key

15. Hour meter

16. Engine oil pressure gauge

17.  Coolant temperature gauge

Figure 2-4 FPDP control panel
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Description

2.4.1 Engine STOP button

The Engine STOP Button (1) is located on the left
side of the FPDP enclosure and is used to stop the
operation of the engine in either manual or automatic
mode. The button must be pressed and held until the
engine has shut down.

NOTE: Upon release of the Engine STOP Button, the
fire pump drive engine will attempt to restart, If there
is still a “pump on demand” signal present from the
fire pump controller. The engine must also be stopped
at the fire pump controller.

2.4.2 Customer access port

The customer access knock-out (2) is located on the
left side of the FPDP for ease of access. This is the
only 1in. (25.4 cm) knock-out provided for the pump
controller interconnect.

IMPORTANT: If additional holes are placed in the
FPDP, all warranty on the fire pump drive engine will
be void.

2.4.3 Diagnostics connector

The Diagnostics Connector (3) is located on the
bottom of the FPDP enclosure and is strictly used for
Cummins service personnel.

2.4.4 Engine ECM power supply

The Engine ECM Power Supply plug-in (4) is located
on the lower side of the FPDP to provide unswitched
battery power to both ECM A and ECM B.

2.4.5 Tachometer

The Tachometer (5) displays the engine speed in rev-
olutions per minute (RPM) whenever the engine is
operating.

2.4.6 Battery “A” and “B” voltmeters

The Battery “A” (6) and Battery “B” (7) Voltmeters
display the charge status - or Voltage Direct Current
(VDC) - of the relative battery connections.

2.4.7 SCREEN soft key

The SCREEN soft key (8) allows the user to switch to
a detailed pop up list of additional analog values
(when available): exhaust temperature; cooling loop
temperature; cooling loop differential pressure; and
J1939 values including: oil temperature; intake mani-
fold temperature; and intake manifold pressure.

2.4.8 RESET/STOP switch

The RESET/STOP Switch (9) serves multiple
purposes:

» To shut off the engine by removing the ECM key-
switch/Fuel Shutoff (FSO) valve until the engine
speed decelerates to 0 RPM.

» To reset the fire pump drive engine after an over-
speed fault has been activated, allowing subse-
quent restarts of the fire pump drive engine.

2.4.9 Crank battery A and B momentary start
switches

The CRANK BATT A (12) and CRANK BATT B (11)
momentary start switches engage the starter when
the FPDP is in MANUAL mode.

CRANK BATT A energizes battery contactor A and
CRANK BATT B energizes battery contactor B. Both
CRANK BATT A and CRANK BATT B buttons can be
energized at the same time in the event both batter-
ies are weak.

2.4.10 Automatic or manual mode of operation
selector switch and indicator lamps

The AUTO/MAN selector switch and indicator lamps
(14) illuminate in yellow, indicating the operational
state of the FPDP.

The MAN selector switch (for manual operation) is
only to be selected for engine setup, testing, and
emergency and maintenance procedures. When the
FPDP is in manual mode, the ECM keyswitch/FSO
and raw water solenoids are always activated, except
under an overspeed condition.

The AUTO selector switch (for automatic operation) is
the normal state of the FPDP, in which the fire pump
controller starts and stops the engine. In automatic
mode, the fire pump drive engine shuts down or
enters engine cool down upon loss of a signal from
the fire pump controller.

2.4.11 MENU soft key

The MENU soft key (15) on the FPDP display allows
the user to open the menu options. A complete list of
FPDP screens and their functionality is outlined in the
Operation Section of this manual.

2.4.12 Hour meter
The Hour Meter (16) maintains a running total of the
hours of engine operation (run time).
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Description

2.4.13 Engine oil pressure gauge

Based on user parameter screen display selection,
the Engine Oil Pressure Gauge (17) displays the
engine oil pressure in pounds per square inch (PSI)
or kPa. The Engine Oil Pressure Gauge displays by
default in three different colors:

* green - when the engine oil pressure is greater
than 25 PSI (172 kPa);

» yellow - when the engine oil pressure is between
17 PSI (117 kPa) and 25 PSI (172 kPa); and

* red - when the engine oil pressure is below 16
PSI (110 kPa). NOTE: Engine oil pressure dis-
played in red will also be accompanied by a low
oil pressure fault. Refer to TB-4.

2.4.14 Coolant temperature gauge

Based on user parameter screen display selection,
the Coolant Temperature Gauge (18) displays the
engine coolant temperature in degrees Fahrenheit or
degrees Celsius. The Coolant Temperature Gauge
displays in three different colors:

« green - when the coolant temperature is
between 100-199 °F (38-93 °C);

» yellow - when the coolant temperature is
between 200-211 °F (93-100 °C) OR below 100
°F (38 °C). NOTE: when the coolant temperature
is below 100 °F (38 °C), the yellow gauge will
also be accompanied by a low coolant tempera-
ture fault. Refer to TB-312.; and

* red - when the coolant temperature is greater
than 212 °F (100 °C). NOTE: the red gauge will
also be accompanied by a high coolant tempera-
ture fault. Refer to TB-5.

2.5 FPDP informational displays

2.5.1 Overspeed warning indicator

As shown in Figure 2-5, “ENGINE OVERSPEED”
flashing in red at the top of the FPDP screen indi-
cates that the engine has exceeded its rated RPM
and that possible damage to the sprinkler system
may occur. This malfunction requires immediate and
decisive operator response. A three- or four-digit
diagnostic fault code will display on the FPDP which
can then be used to help diagnose the engine mal-
function. Refer to the Fault Code Chart in the Fault

Codes Section or contact your local Cummins Distrib-
utor.

34.2 hours

IDLE  |scrEEN

Figure 2-5 Overspeed warning indicator

2.5.2 DPEM fault screens (if applicable)

When an analog input parameter crosses the alarm
setpoint or a switched input is active, the FPDP may
display the DPEM fault one of two ways:

* From the FPDP - As shown in Figure 2-6, the
warning symbol will illuminate and the overlay
will activate in yellow with the text of the active
fault.

DPEM FAULTS

Low Oil Pressure
High Vibration

Low Coolant Level
High Oil Temperature

Fuel Filter Restriction
Qil Filter Restriction

1720

34.2 hours

Figure 2-6 DPEM fault screen (sample)

* From the DPEM/remote location - The termi-
nal block interface inside of the DPEM has been
created for connection to monitor alarms
remotely. There is an LED next to each terminal
block that will also illuminate if the relay is com-
manded closed.

Each set of four relays has a common dry contact
associated for integration flexibility:
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» Terminal Blocks 13-16 (R1-R4) are dedicated to + J1939 parameters (when applicable).
switched inputs, with TB-17 being the common
contact

» Terminal Blocks 18-21 (R5-R8) are dedicated to
temperature inputs, with TB-22 being the com-
mon contact

» Terminal Blocks 23-26 (R9-R12) are dedicated
to pressure inputs, with TB-27 being the com-
mon contact

» Terminal Blocks 28-31 (R13-R16) are dedicated
to additional pressure inputs or J1939 setpoints,
with TB-32 being the common contact

As shown in Figure 2-7, “DPEM Lost” will appear on
the FPDP screen if communications between the . - . :

. Figure 2-8 Digital programming expansion
FPDP and DPEM are compromised. module (DPEM)

2.7 Fuel supply and drain

As shown in Figure 2-2, the fuel supply and return
connections are centrally located on the FPDP side.
Refer to the Engine Data Sheet for the maximum
allowable fuel tank supply locations above the fuel

pump.

DPEM L ost

0] 1720

34.2 hours

60 PSI

[ MENU [ DPEM

Figure 2-7 DPEM lost fault screen (sample)

2.6 Digital panel expansion module
(DPEM) (optional)

The digital panel expansion module (DPEM) is an
optional electronic device that works in conjunction
with the FPDP to provide options for monitoring and
alarming custom inputs. As shown in Figure 2-8, the
DPEM is housed in a 316 stainless steel enclosure
and contains a series of terminal blocks for customer
connection to specified alarm points. One DPEM can
be configured for any or all of the following:

» Four switched inputs;
» Three temperature inputs;
* One exhaust temperature input;

» Six pressure inputs; and/or
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2.8 Air intake system drawn into the system. Combustion air drawn into the
system by the turbocharger is directed through the

The air intake system supplies combustion air to the engine aftercooler before entering the cylinders.

mechanical fire pump drive engine cylinders. The air
filter prevents particulate matter from entering the air
intake. Figure 2-9 shows how the combustion air is

1.  Filtered air 4. Engine aftercooler
2. Turbocharger compressor 5. Intake valve port
3. Air crossover tube

Figure 2-9 Mechanical engine with heat exchanger - air intake flow diagram (typical)
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2.9 Cooling water system

Figure 2-10 illustrates a typical cooling water manifold
and Figure 2-11 shows the path of water through the
engine cooling system. Water entering the cooling

system through the cooling water inlet first circulates
through the heat exchanger, cooling the compressed
air from the turbocharger outlet ducting. Note that the

charge air cooler (CAC) and fuel heat exchanger are
not included in this engine model.

NOTE: The cooling water supply must be immedi-
ately available when the engine is started.

Engine coolant is circulated through the integral after-
cooler on the engine.

9. Normal water pressure regulator

1. Bypass water pressure regulator 10.  Normal water solenoid valve (where
2. Bypass water strainer required)
3. Pre-strainer pressure sensor 11.  Outlet to heat exchanger
4. Cooling water inlet 12.  Temperature sensor
5. Normal water inlet valve 13.  Pressure gauge isolation valve
6. Bypass water inlet valve 14.  Water supply pressure gauge
7. Normal water strainer
8. Post strainer pressure sensor
Figure 2-10 Cooling water manifold (typical)
2-10 Cummins fire pump drive engine CFP50
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Coolant heat exchanger
Coolant expansion tank/line
Coolant pressure cap
Exhaust manifold

Exhaust flex connection
Turbocharger

Air filter

Engine block

Thermostat

Cooling water inlet pipe

11.  Coolant pump

12.  Coolant filter

13. Bypass piping

14.  Manual shut-off valve

15. Cooling water strainer

16. Cooling water pressure regulator
17.  Cooling water solenoid valve

18. Cooling water pressure gauge
19.  Cooling water drain line

20. Intake manifold

Figure 2-11 Engine cooling system flow diagram (typical)
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2.10 Engine oil system NOTE: Typically engine oil has been added during
manufacture and testing procedures; however,
shipping restrictions can affect whether the oil is
maintained in the engine or drained for shipping.
Check the oil level at the dipstick. Add oil as neces-
sary to bring the oil level to the H (high) mark on the
dipstick.

Figure 2-12 illustrates how the engine oil system
lubricates moving internal engine parts (pistons, con-
necting rods, valves, cam shafts, shafts, and bear-
ings). The oil pump circulates oil from the oil pan,
through the oil filter, and into engine areas where fric-
tion may develop. Refer to the Cummins engine
Operation and Maintenance Manual for additional
information.

n
|

>
AR

((C ——
- ] 2

i e~
9 I 5 o
8 7 6 5 4 3
1. Idler gears 9.  Combination oil filter
2. Check valve 10.  Filter bypass
3.  Oil pump 11.  Oil cooler
4. Pressure regulator valve 12.  Crankshaft, connecting rod and piston
5.  Oil return to pan 13.  Turbocharger
6. Oil return to pan 14.  Piston cooling
7. High pressure relief valve 15.  Rocker
8.  Oil thermostat 16. Camshaft
Figure 2-12 Typical engine lubricating oil system flow
2-12 Cummins fire pump drive engine CFP50
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2.11 Exhaust system tion process. The exhaust discharges from the
exhaust manifold, passes through (drives) the turbo-

Figure 2-13 shows how the exhaust system removes
gar v W XNaLst oy Y charger, and exits through the exhaust connection.

engine exhaust from the cylinders after the combus-

3
4
1.  Exhaust valve ports 3. Combustion air to charge air cooler
2.  Engine exhaust manifold 4. Turbocharger turbine
Figure 2-13 Typical exhaust system flow
Cummins fire pump drive engine CFP50 2-13

I0O&M manual
Doc. A042J566, Rev. 10/2019



Description

This page is intentionally left blank.

2-14

Cummins fire pump drive engine CFP50
IO&M manual
Doc. A042J566, Rev. 10/2019



Section 3 - Installation

3.1 Introduction

This section provides instructions for the initial
installation, adjustment, and testing of the Cummins
fire pump drive engine. Appropriate portions of this
section should be used when returning the engine to
operation after overhaul or major maintenance.

3.2 Receiving and handling

Cummins fire pump drive engines are pre-assembled
and tested before shipment. Parts not shipped
attached to the engine are sometimes shipped indi-
vidually. The equipment was thoroughly inspected
and prepared for shipping before it was turned over to
the carrier. Upon receipt of the fire pump drive engine
from the shipper:

1. Inspect the equipment for damage that may
have occurred in shipping; and

2. Check each item carefully against the shipping
manifest or bill of lading.

3.3 Site preparation

The site should be clean and relatively level. Clear
the proposed equipment area of overhanging
obstructions and obstacles protruding from the floor.

CAUTION

Avoid installation in a dusty or dirty environment.
Provide adequate physical protection from other
physical damage as may be present in the
specific location.

3.4 Drive shaft installation

Drive shaft installation should be done by trained
technicians familiar with local, state, and federal
codes and regulations.

Refer to National Fire Protection Association (NFPA)
20 for installation and applicable local code require-
ments and NFPA 25 for inspection, testing, and main-
tenance requirements.

Follow these steps to install the drive shaft:

CAUTION

Ensure that the lifting device is capable of safely
lifting the weight of the engine or the combined
weight of the assembled pump base, drive line,
and pump. Do not use the engine lifting points for
assembly!

1. Ensure that the engine and pump are correctly
aligned.

a. Ensure that the engine position is centered
on the frame side to side within £ .76 mm (.03
in) by measuring outside of the frame side to
the engine support leg mounting pad. (Com-
pare the two front engine supports and two
back engine supports.)

b. As shown in Figure 3-1, align the engine
center line to the pump center line within +
.76 mm (.03 in).

c. Ensure that the pump center line to the
engine crankshaft center line (in vertical
plane) is 2° +/- 1°.

d. Ensure that the drive shaft mounting flanges
are parallel.

2. As illustrated in Figure 3-2, lubricate the grease
fittings on the drive shaft universal joint.

3. Check that the fire pump drive engine is properly
installed per the pump manufacturer’s specifica-
tions.
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1.  Planes must be parallel

2. Align both mounting center lines to + .76 mm
(.03 in)

3. Distance to equal half of total travel

4. 2°+4/-1°

Figure 3-1 Drive Shaft Alignment

Figure 3-2 Drive shaft universal joint grease fit-
tings

NOTE: Cummins recommends using a good quality
semi-synthetic, molybdenum-fortified National Lubri-

cating Grease Institute (NLGI) #2 lithium complex
grease.

NOTE: Some lubrication loss may occur during trans-
port and storage. It is recommended that the drive
shaft be re-lubricated upon installation.

3.5 Fuel supply installation

NOTE: /t is the responsibility of the customer to
provide and install a properly-rated fuel tank per
NFPA 20 guidelines.

To properly install a fuel supply, follow these instruc-
tions:

1. Install an elevated no. 2 diesel fuel tank or other
fuel supply arrangement which is compatible
with American Society of Testing and Materials
(ASTM) no. 2 diesel fuel specifications.

NOTE: The fuel supply line at the fuel tank must be
higher than the fuel intake port on the engine fuel
filter. Ensure that the fuel system is installed in a safe
and effective manner.

2. Size the fuel tank for the maximum expected full-
load engine operation period with the initial fuel
level at the minimum level for refueling.

3. Install a fuel return line and route this line to the
bottom of the fuel tank in order to minimize the
return head.

4. Install a fuel supply line to the fire pump drive
engine.

NOTE: For fuel line specifications, refer to the Engine
Data Sheet.

NOTE: DO NOT use copper or galvanized pipe for
the fuel return or supply lines.

The fire pump drive engine fuel system has been
primed during manufacturing and test procedures.
The engine is equipped with an engine driven (gear)
fuel pump.

An optional fuel pre-filter and a fuel filter/water sep-
arator is integrated into the fuel delivery system of the
fire pump drive engine. To ensure that the filter/sep-
arator is free of water, open the fuel filter/water sep-
arator drain at the bottom of the filter and drain the
fuel into a container until no water is present. Dispose
of the contaminated fuel in accordance with local
environmental regulations.
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CAUTION

Due to the precise tolerances of diesel injection
systems, it is extremely important that the fuel be
kept clean and free of dirt or water. Dirt or water in
the system can cause severe damage to both the
fuel pump and the fuel injectors.

A WARNING

Do not mix gasoline, alcohol, gasohol, ethanol, or
methanol with diesel fuel. This mixture will cause
severe engine damage or explosion.

CAUTION

Use ONLY no. 2 diesel (ASTM no. 2D) fuel. Any
fuel other than no. 2 diesel fuel may affect emis-
sion levels. Any adjustment to compensate for
reduced performance with a fuel system using
alternate fuel is not warrantable.

3.6 Cooling water supply installation

IMPORTANT: The cooling water supply must be
immediately available when the engine is started.
Ensure that the supply line valves are in the OPEN
position.

NOTE: The flow rate of the cooling water should be
as great as possible without exceeding the maximum
allowable pressure shown in the Engine Data Sheet.

To install the cooling water supply:

1. Provide a cooling water discharge line at the out-
let of the engine coolant heat exchanger and
provide a cooling water supply line to the cooling
water inlet per the Engine Data Sheet.

NOTE: The cooling water outlet piping from the heat
exchanger should be one pipe size larger than the

supply piping.

2. Check the pressure regulator setting on the
cooling loop with water flowing through the heat
exchanger. The cooling loop is supplied by Cum-
mins; both water pressure regulators have been
set at (or slightly less) water pressure during
manufacture and testing:

» For the CFP5E, CFP59, CFP7E, CFP83,
CFP9YE, CFP11E, CFP15E and CFP23E - 276
kPa (40 psi)

« For the CFP30E, CFP50 and CFP60E models -
345 kPa (50 psi).

IMPORTANT: The manual water valves for the auto-
matic loop should remain OPEN at ALL times. The
manual valves for the bypass loop should be
CLOSED during automatic (pump controller) opera-
tion. When running, the engine should stabilize
between temperatures identified on the Engine Data
Sheet. The flow rate may need to be adjusted to
maintain the desired engine temperature.

NOTE: Excessively cold (4 °C to 23 °C [40 °F to 75
°F]) cooling water flow can cause condensation
inside the charge air cooler.

IMPORTANT: Continuous operation with low coolant
temperature (below 70 °C [158 °F]) or high coolant
temperature (above 107 °C [225 °F]) can damage the
engine.

3. Adjust the cooling water based on the water flow
rather than the water pressure. The flow is
dependent on the cooling water temperature.
Refer to the Engine Data Sheet.

4. To measure the water flow, use an appropriate-
sized container to measure the amount of water
and the elapsed time of the water to flow from
the discharge pipe and then formulate the calcu-
lations:

Flow rate = container size/ time to fill container.

Example:
Time to fill a 20 gallon container = 15 seconds.

20 gallons divided by 15 seconds = 1.33 gallons per
second.

Multiply by 60 seconds = 80 gallons per minute (gpm)
(FLOW RATE)

5. Adjust both pressure regulators to a pressure
that will provide a flow rate at or above the spec-
ifications listed in the Engine Data Sheet.

CAUTION

When the cooling water piping is installed, adjust
both of the pressure regulator setpoints before
operating the pump. Damage to the heat
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exchanger may occur from improperly regulated
cooling water supply pressure.

IMPORTANT: Monitor the oil pressure and coolant
temperature gauges frequently. Refer to Lubricating
Oil System Specifications or Cooling System Specifi-
cations in the Engine Data Sheet for recommended
operating pressures and temperatures. Shut off the
engine if any pressure or temperature does not meet
the specifications.

NOTE: Maximum engine coolant temperature should
not exceed the temperature listed on the Engine Data
Sheet. The coolant expansion pressure/fill cap must
meet the minimum pressure of 10 kPa (15 psi).

The engine coolant system contains a mixture of at
least 50% antifreeze and 50% water. The coolant
level should be maintained so it is visible in the
coolant level sight gauge.

3.7 Battery installation

The minimum recommended Society of Automotive
Engineers (SAE) reserve capacity (RC) and SAE cold
cranking ampere (CCA) values for a particular engine
can be found on the Engine Data Sheet. RC and CCA
definitions can be found in SAE Standard J537. Refer
to NFPA 20 and FM 1333 standards for additional
battery installation information.

A WARNING

Battery electrolyte (sulfuric acid) is highly caustic
and can burn clothing and skin. Wear impervious
neoprene gloves and safety goggles, or a full face
shield, when working with the batteries.

IMPORTANT: Batteries must meet the requirement
listed in the electrical system specifications. Batteries
may be supplied by Cummins as an option, or may be
supplied by the customer.

To properly install the batteries:

1. As shown in Figure 3-3 or Figure 3-4, install the
Battery Cable Kit or equivalent customer-sup-

plied wiring. Install battery sets in a well-venti-
lated or otherwise protected location.

A WARNING

Batteries can emit explosive gases during
charging. Always ventilate the compartment
before servicing the batteries. To avoid arcing,
remove the negative (-) battery cable first and
attach the negative (-) battery cable last.

STARTER CONTACTOR 1
STARTER CONTACTOR 2

STARTER B—
STARTER B+ /

Ol | STARTER R

12vDC
BATTERY

12vDC
BATTERY

Figure 3-3 Series battery connection 12 VDC

2. Provide adequate room for servicing or replacing
the batteries. Provide protection from extremes
of temperature and weather.

3. Locate the batteries near the engine or increase
the size of the conductors as required by appli-
cable codes. Ensure that the batteries are con-
figured properly for 12 - or 24 - VDC standard
operations.

4. Check the battery cables and connections.
NOTE: Coat the terminals with petroleum jelly to

prevent corrosion. Install the cables and tighten the
battery connections.
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129D 1ZVDC
BATTERY | | BATTERY

Figure 3-4 Series battery connection 24 VDC

3.8 Signal and control installation

The fire pump controller wires must be connected to
the terminal blocks (TBs) on the FPDP Interface Ter-
minal Strip and on the Battery Charger Interface. To

complete the signal and control installation:

1.

Ensure that the fire pump controller is properly
installed and configured per the manufacturer’s
instructions.

Complete the fire pump controller wiring (cus-
tomer-supplied) per the manufacturer’s instruc-
tions.

Ensure electrical continuity and adequate insula-
tion resistance for the installed wiring. Refer to
the Operation - Engine Setup Screen section to
conduct a Terminal Block Test from the FPDP.

3.8.1 FPDP interface terminal strip

As shown in Figure 3-5, the TBs between the fire
pump controller and the fire pump driver are standard
UL and FM controller terminals and follow a direct
one-to-one correspondence (some TBs are optional):

TB-1 [Run Solenoid Circuit]: This B+ signal is
necessary for fire pump operations while in the
FPDP is in AUTO mode. The Electronic Control
Module (ECM) keyswitch/Fuel Shutoff (FSO)
and raw water solenoid are activated when volt-
age is present at TB-1. When TB-1 is removed
while the engine is running, the FPDP will com-
mand electronic engines to idle for up to three
minutes.

TB-2 [Crank Termination Switch]: This B+ sig-
nal is provided by the FPDP to inform the pump
controller that the engine is running. Crank Ter-
mination indicates that the engine has started
and that the crank command from the fire pump
controller should stop immediately.

TB-3 [Overspeed Switch]: This B+ signal is pro-
vided by the FPDP when the engine speed has
exceeded 115% of the rated engine speed.
When overspeed occurs, the ECM keyswitch or
FSO outputs and the raw water cooling loop
solenoid are immediately deactivated in an
attempt to stop the fire pump drive engine. The
FPDP will not allow the engine to be restarted
until after the overspeed alarm has been reset.

TB-4 [Low Lubricant Pressure Switch]: A
ground path is provided by the FPDP when the
oil pressure has dropped below the 16 psi (110
kPa) setpoint when the engine is running. A
ground path is also provided to indicate low oil
pressure when the engine is NOT running.

TB-5 [High Engine Temperature Signal]: A
ground path is present when the engine is run-
ning and the coolant temperature is at or above
212 °F (100 °C).

TB-9 [Main Battery Contactor One Coil or Bat-
tery Relay One Coil]: This B+ signal is driven
from the fire pump controller to contactor A when
desiring to crank the engine from Battery A. Cur-
rent in this circuit shall not exceed 10A continu-
ous.
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TB-10 [Main Battery Contactor Two Coil or
Battery Relay Two Coil]: This B+ signal is
driven from the fire pump controller to contactor
B when desiring to crank the engine from Battery
B. Current in this circuit shall not exceed 10A
continuous.

TB-301 [ECM Switch]: Not applicable to
mechanical engines.

TB-302 [Fuel Injection Malfunction (FIM)]: Not
applicable to mechanical engines.

TB-303 [ECM Warning]: Not applicable to
mechanical engines.

TB-304 [ECM Failure]: Not applicable to
mechanical engines.

TB-305 [Custom Output 1]: A ground path is
provided by the FPDP when the custom alarm is
configured and activated.

NOTE: If an Air Shutoff Valve is purchased, TB-305 is
reserved for valve position feedback.

Type K Thermocouple Input - optional: The
screws to the Type K thermal couple input may
be loosened for installation of an exhaust tem-
perature.

TB-306 [Custom Output 2]: A ground path is
provided by the FPDP when the custom alarm is
configured and activated.

TB-307 [Custom Output 3]: A ground path is
provided by the FPDP when the custom alarm is
configured and activated.

TB-310 [Raw Water High Inlet Temperature] -
not applicable on radiator-cooled models - A
ground path is provided by the FPDP when high
raw water temperature is sensed.

TB-311 [Clogged Raw Water Cooling Loop
Strainer] - not applicable on radiator-cooled
models - A ground path is provided by the FPDP
when the raw water supply restriction is sensed.

TB-312 [Low Engine Temperature Signal]: A
ground path is provided by the FPDP when the
engine coolant falls below 100 °F (37.8 °C).
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Figure 3-5 FPDP interface terminal strip
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3.8.2 Battery charger interface
As shown in Figure 3-6, the Battery Charger Interface
provides power to the fire pump controller, as well as

provides charging current to the fire pump drive h

engine batteries. The Battery Charger Interface

includes: P
W

a
]
]
i)

+ TB-6 [Battery A Positive]: The fire pump con- [] e
troller senses Battery A charge state and | =
charges Battery A through TB-6. U

N |

gl
O
(o]

Lfislle

|-

+ TB-8 [Battery B Positive]: The fire pump con-
troller senses Battery B charge state and
charges Battery B through TB-8.

« TB-11 [Battery A and Battery B Negative]: The
fire pump controller uses TB-11 as a ground ref-
erence for incoming power, as well as to charge
the fire pump drive engine batteries.

NOTE: This is not intended to create a fully isolated Irﬁ ]
battery negative or ground system. Current in each '

terminal block shall not exceed 30 amperes continu-

]
ous. 1 :

To complete the battery signal connections:

1. Provide the initial charge on the redundant bat- Figure 3-6 Battery charger interface

teries per the battery charger’s instructions.

2. Check that both voltmeters on the FPDP indicate
the approximate battery voltage.

NOTE: Both sets of batteries can be used for starting
the engine in the event that one set is low.
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3.9 Coolant system preparation

The fire pump drive engine cooling and lubrication
system was initially filled during manufacture and
testing. To properly prepare the coolant system:

CAUTION

Ensure that all coolant systems have been filled
to the proper level before operation by checking
the coolant level sight gauge on the or surge
tank.

1. Inspect the engine coolant hoses and hose
clamps and ensure that all coolant hoses and
clamps are properly installed and water tight.

2. Ensure that the engine coolant heater maintains
an engine coolant temperature of 49 °C (120 °F)
or above.

3. Ensure that coolant is present in the engine
coolant heater before plugging the heater
element into a dedicated circuit. Add coolant, if
necessary.

4. Inspect the heat exchanger or weekly for exter-
nal damage and contamination.

NOTE: Contamination of the heat exchanger or will
affect the ability of the cooling system to transfer heat
and properly cool the engine and intake manifold.

5. Add coolant, if necessary:

NOTE: Supplemental engine coolant should be a
mixture of 50% ethylene glycol antifreeze and 50%
water to avoid engine damage. For additional infor-
mation, refer to the antifreeze information found in the
Maintenance section.

» If the engine IS equipped with a sight level
gauge, ensure that the engine coolant level is
visible at the center of the sight level gauge. Add
coolant as required. DO NOT OVERFILL!

» If the engine IS NOT equipped with a sight level
gauge, fill the cooling system with coolant to the
bottom of the fill neck. Do not fill above the bot-
tom of the fill neck.

6. Re-install the pressureffill cap.

A WARNING

Do not remove the pressure/fill cap from a hot
engine. Wait until the coolant temperature is
below 50 °C (122 °F) before removing the pres-
sure/fill cap. Heated coolant spray or steam can
cause personal injury.

3.10 Lubricating oil system preparation

The fire pump drive engine and turbocharger were
initially lubricated during manufacture and testing. To
prepare the lubricating oil system for operation:

1. Check the oil level using the dip stick before
operating the fire pump drive engine.

2. Fill the oil fill port to the “H” mark on the dipstick
with lubricating oil.

NOTE: Do not use special “break-in” lubricating oils
for new or rebuilt Cummins engines. Use the same
type of oil during the “break-in” as used during normal
operation.

CAUTION

Some regulatory and shipping restrictions may
require that all lubricants, fuels, and coolants be
drained for transport. Ensure that all cooling and
lubrication systems have been filled to the proper
level before operation.

NOTE: Using multi-viscosity lubricating oil can
improve oil consumption control and improve engine
cranking in cold temperatures while maintaining lubri-
cation at high operating temperatures. Cummins rec-
ommends Premium Blue® 15W-40 oil for most
climates.

CAUTION

Ensure that all cooling and lubrication systems
have been filled to the proper level before opera-
tion.
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3.11 Pre-start inspections

Prior to starting the fire pump drive engine for the first
time, perform a visual inspection:

1. Check that there is no apparent damage and
that all components are installed.

2. Check that the drive belt is properly installed.

3. Check that all hoses and tubes are properly
installed.

4. Check that all electrical connections are properly
installed.

5. Check that the fire pump drive engine is properly
installed per the pump manufacturer’s instruc-
tions, is correctly aligned, and is free to rotate.

6. Lubricate the grease fittings on the axillary drive
shaft.

NOTE: Use the same type of oil as used in normal

operation. Cummins recommends Premium Blue®
15W-40 oil for most climates.

A WARNING

Before operating the equipment, complete all
safety checks, remove all tools and foreign
objects from the equipment, and ensure that all
guards are in place and securely fastened. Alert
area personnel that the equipment will be start-
ing. Unintentional equipment start-up or contact
with exposed or moving components can cause
personal injury or equipment damage.

3.12 Engine monitoring

When the engine starts, it is important to monitor the
displays:

1. Immediately check that water flow is established
through the or coolant heat exchanger. The
water flow should be established immediately,
but some delay may occur before the flow exits
the or heat exchanger drain connection.

NOTE: Ensure that cooling water is flowing and the

water pressure shown on the local pressure gauge is
no more than 414 kPa (60 psi). The minimum cooling
water flow rate is identified in the Engine Data Sheet.

2. Ensure that the engine operating temperature
stabilizes between applicable ranges as identi-
fied in the Engine Data Sheet.

3. Operate the engine for eight to ten minutes.

4. Inspect the engine for leaks, unusual noises, or
other indications of incorrect operation.

5. While running the engine, look for the following
signals during operation and field testing:

* Low engine lubricant pressure

CAUTION

If the oil pressure is not displayed on the gauge
or if the low oil pressure message is displayed
within fifteen seconds, STOP THE ENGINE IMME-
DIATELY! Continued operation without proper
lubrication will cause engine damage.

* High engine coolant temperature
* Low engine temperature
» High raw water temperature

6. Shut off the engine by pressing and holding the
overspeed RESET/STOP switch.

7. Shortly after the engine stops, check that the
water flow stops automatically.

8. Correct any problems found during the inspec-
tion before proceeding.

9. Check the engine lubricating oil level at the dip
stick. Add oil, if necessary.

10. Check the coolant expansion tank level. Add
coolant, if necessary.

Cummins fire pump drive engine CFP50 3-9
IO&M manual
Doc. A042J566, Rev. 10/2019



Installation

11. Check the cooling water strainers. Clean the
strainers according to the maintenance schedule
in Section 5 - Maintenance.

12. Perform engine speed control and safety system
tests per the instructions in Section 4 - Opera-
tion.

3.13 Field acceptance testing

The required installation tests are outlined in the
NFPA 20 Standards and shall be performed to vali-
date automatic and manual operational requirements
for field acceptance testing.

NOTE: The maximum engine speed should only be
altered by a Cummins technician.

3-10 Cummins fire pump drive engine CFP50
IO&M manual
Doc. A042J566, Rev. 10/2019



Section 4 -

4.1 Introduction

This section outlines general operating information
for starting and stopping the fire pump drive engine,
as well as instructions for navigating the menu
screens of the Fire Pump Digital Panel (FPDP). This
manual is provided for your equipment and should be
considered a part of that equipment. All personnel
responsible for the operation and maintenance of the
equipment should read and thoroughly understand
this manual.

A WARNING

Before preparing the equipment for normal ser-
vice, complete all safety checks, remove all tools
and foreign objects from the equipment, ensure
all guards are in place and securely fastened, and
alert area personnel that the equipment will be
starting.

4.2 Starting and stopping procedures

By default, the fire pump drive engine will turn on
automatically when low system water pressure is
sensed by the pump controller. The engine will con-
tinue to operate as long as TB-1 is active. When the
TB-1 signal is terminated by the fire pump controller,
the engine will stop or enter a cool down procedure
by lowering the engine speed.

For testing purposes, the fire pump drive engine can
be turned on and off locally using the buttons on the
FPDP (see the FPDP Description section). If the
engine fails to start automatically in the event of a fire
emergency, follow the Emergency Starting/Stopping
Procedure outlined in Section 4.2.2.

4.2.1 Local starting/stopping procedure
To start the engine locally from the FPDP:

1. Press the AUTO/MAN selector switch on the
FPDP to place the engine in MANUAL mode.

2. Press the CRANK BATT A and/or CRANK BATT
B button to crank the engine.

Operation

The engine may be stopped locally by pressing the
RESET/STOP switch on the FPDP or by holding
down the red Engine STOP button on the left side of
the FPDP.

NOTE: Upon release of the Engine STOP Button, the
fire pump drive engine will attempt to restart, If there
is still a “pump on demand” signal present from the
fire pump controller. The engine must also be
stopped at the fire pump controller.

4.2.2 Emergency starting procedure

The engine will start automatically in the event of a
fire emergency. However, if it fails to start automati-
cally, the engine can be started locally. The following
procedure outlines an emergency manual mode elec-
trical start:

1. As shown in Figure 4-1, open the water bypass
valves in the cooling water supply piping or the
emergency cooling supply.

Figure 4-1 Fire pump drive engine bypass valve

1. Press the AUTO/MAN selector switch on the
FPDP to place the engine in MANUAL mode.

2. As shown in Figure 4-2, open the FPDP panel
door and slide the key switch override to the
“RIGHT” position. Verify that LED 49 - KEY FB
(key feedback) switch is lit.
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Figure 4-2 FPDP override switch

CAUTION e
To prevent damage to the starter, do not engage \\\(
the starting motor more than fifteen seconds. &\\
Wait fifteen seconds between each attempt to /

start, up to six attempts. /

\>
)

3. As shown in Figure 4-3, press downward on
either the Battery A or Battery B contactor lever
to start the engine. If crank contactor lever A
does not engage the starter, repeat using crank 1
contactor lever B. If the battery charge is low,
press downward on both battery contactor levers
at the same time. Release the contactor lever
immediately after the engine starts.

IMPORTANT: If the engine does not start after three
attempts, check the fuel supply system. Absence of
blue or white exhaust smoke during cranking indi-
cates that no fuel is being delivered.

4. Check that the engine starts and operates at the Battery contactor levers
rated speed.

IMPORTANT: Engine oil pressure must be indicated 1. Battery A starter contactor
on the gauge within fifteen seconds after starting. 2. Battery B starter contactor

Figure 4-3 Manual starter contactors
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The engine may be stopped locally by pressing the
RESET/STOP button on the FPDP or by holding
down the red ENGINE STOP button on the left side of
the FPDP.

IMPORTANT: Upon release of the Engine STOP
Button, the fire pump drive engine will attempt to
restart, if there is still a “pump on demand” signal
present from the FPDP. The engine must also be
stopped at the fire pump controller.

4.3 Fire pump digital panel (FPDP)
screens and adjustments in automatic
mode

The FPDP consists of an LCD touchpad that displays
the fire pump drive engine tachometer, coolant tem-
perature, oil pressure, Battery A voltage, Battery B
voltage and hour meter, as well as includes two or
soft keys:

+ SCREEN soft key

* MENU soft key

1720

34.2 hours

Figure 4-4 FPDP User Interface screen
(mechanical engine)

NOTE: Electronic engines display tachometer, engine
temperature and oil pressure values from J1939.
Mechanical engines display parameters via sensors
added by Cummins.

NOTE: When the key switch is not on, the coolant
temperature defaults to “0 °F” (or “0 °C”) and the oil
pressure defaults to “0 PSI” (or “0 kPa”).

The FPDP LCD will go into SLEEP MODE after
fifteen minutes of inactivity by the user. The FPDP
LCD will resume normal display features when the
user presses a hard button or touches the LCD
screen.

4.3.1 The SCREEN soft key

The SCREEN soft key, on the bottom right of the
LCD, deactivates and activates an overlay box which
lies atop the tachometer signal (the engine speed is
still digitally displayed). The overlay is used to:

» Automatically - Warn the operator of ECM and/or
DPEM faults, when applicable; and/or

» Operator-selected - Display additional analog
values not required by NFPA 20.

The overlay background color will display in gray,
unless there is an active fault present. Fault overlays
will display in the color of the most severe fault. To
deactivate the Fault overlay, press the SCREEN soft
key to make the overlay disappear from the LCD.

As shown below, the Analog Values overlay back-
ground color displays in gray.

FUNCTION VALUE
Qil Temperature: NWF
Intake Manifold Temperature: NWF
Intake Manifold Pressure: NWF
Exhaust Temperature: 950 F
Cooling Loop Temperature: 85F
Cooling Loop Differential Pressure: 35 Psl

1720

34.2 hours

Figure 4-5 Analog Values overlay
(mechanical engine)

Additional values that may be displayed include:

» Exhaust temperature (when a pyrometer is
installed and terminated to the Power Board).

» J1939 parameters.
NOTE: J1939 parameters are not available on

mechanical engines. The oil temperature, intake
manifold temperature, and intake manifold pressure
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values display as “NWF” (which stands for "Network
Failure").

To deactivate the Analog Values overlay, press the
SCREEN soft key to make the overlay disappear
from the LCD.

4.3.2 The MENU soft key - Settings Menu

If the operator presses the MENU soft key from the
FPDP User Interface screen, the Settings Menu
screen appears as shown below.

Settings Menu

ENGINE SETUP
OVERSPEED TEST
IMPERIAL/SI VALUES
ANALOG VALUES
DPEM

RETURN ]

Part Number (Software Version)

Figure 4-6 Settings Menu screen
(mechanical engine)

The Settings Menu provides options for further opera-
tor input and monitoring of fire pump drive engine
parameters. Press the corresponding soft key to
access a sub-menu.

4.3.2.1 ENGINE SETUP screen

The fire pump drive engine was preconfigured with
custom options (if applicable) at the factory prior to
shipping to the customer. The System Options screen
provides a view of the custom configuration that has
been set up for your fire pump drive engine. The
Cummins Service Department must be notified if any
of these parameters are adjusted in the field.

1. Starting at the User Interface screen (Main
Menu), press the MENU soft key.

2. Press the soft number keys to enter password
“806” in the Engine Setup Login screen.

Engine Setup Login

1] 2| 3]

4| 5] s]
7173 9]

RETURN | SUBMIT

Figure 4-7 Typical Engine Setup Login screen

3. Press SUBMIT to access the Engine Setup
screen.

Engine Setup

SYSTEM OPTIONS |
TERMINAL BLOCKS |

RETURN I

Figure 4-8 Engine Setup screen
(mechanical engine)

Engine Setup screen - SYSTEM OPTIONS

The System Options sub-menu displays the custom
configurations of the fire pump drive engine. When
active, the soft buttons turn green in color and display
“ON”. Conversely, the soft button will turn red in color
and display “OFF”, if the feature is disabled. To
change a numeric data field, tap the data field to
access the popup keyboard and enter different data.
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System Options

OFF |

s

DPEM

OVERSPEED SHUTDOWN
COOLING LOOP

LOOP ALARM TEMP (F)
LOOP ALARM PRES (PSl)

RETURN ‘ SUBMIT I

Figure 4-9 System Options screen
(mechanical engine)

The custom options of the System Options sub-menu
include:

DPEM - When active, the FPDP initiates communica-
tions with the Digital Panel Expansion Module
(DPEM).

OVERSPEED SHUTDOWN — When active, the
FPDP shuts the engine fueling off when the engine
speed reaches or exceeds 115% of the configured
rated speed.

COOLING LOOP — When active, the FPDP will
monitor and diagnose the cooling loop parameters.

IMPORTANT: The COOLING LOOP (COOLING
LOOP) System Option shall be enabled for FM-
approved fire pump drive engines.

LOOP ALARM TEMP (F)- When active, the display
shows the alarm setpoint for the raw water tempera-
ture entering the cooling loop. When the cooling loop
is disabled, the alarm will show “XXX.

LOOP ALARM PRES (PSI)- When active, the
display shows the alarm setpoint for diagnosing a
clogged raw water strainer in the cooling loop. When
the cooling loop is disabled, the alarm will show
“XXX”.

Press either RETURN or SUBMIT to return to the
Engine Setup menu.

Engine Setup screen - TERMINAL BLOCK TEST

The TERMINAL BLOCKS sub-menu provides a con-
venient means of checking the signal integrity
between the fire pump controller and the terminal
block interface inside the FPDP.

As shown in Figure 4-10, any of the signals on the
terminal block interface can be manually activated by
pressing the respective red soft key. When the button
turns green, the signal is active.

Terminal Block Test

High Water Temp
Low Water Temp I

Low Oil Pres |

Single ECM
Dual ECM
TB305
TB306
TB307

Fuel Inj. Malf.
Hi Raw Water Temp l
Raw Water Strain ]

RETURN I

Figure 4-10 Typical Terminal Block Test screen
To perform a Terminal Block Test:

1. Starting at the User Interface screen (Main
Menu), press the MENU soft key;

2. Press the ENGINE SETUP soft key from the
Settings menu;

3. Press the soft number keys to enter password
“806” in the Engine Setup Login screen.

4. Press the TERMINAL BLOCKS soft key from
the Engine Setup menu;

5. Press the soft key corresponding to the terminal
block requiring verification;

NOTE: If the selected terminal block soft key turns
green, but the pump controller alarm does not acti-
vate, troubleshoot the terminal block connection for a
B+ or ground signal (see the Section FPDP Signal
and Control Connections or contact your local
Cummins Sales and Service representative).
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6. To exit the Terminal Block Test menu, press the
RETURN soft key to return to the Engine Setup
menu.

NOTE: Oil pressure and coolant temperature alarms
will not latch upon backing out of the menu, but
instead will be driven directly from datalink values.

4.3.2.2 OVERSPEED TEST screen

The Overspeed Test screen allows the operator to
simulate an overspeed shutdown for all engine
models:

1. Starting at the User Interface screen (Main
Menu), press the MENU soft key.

2. Press the OVERSPEED TEST soft key from the
Settings Menu.

3. As shown in Figure 4-11, press the RUN soft
button.

Overspeed Test

Rated Speed: 1760
Overspeed Setpoint: 2024

1720

Engine Speed in RPM

RETURN ‘

Figure 4-11 Overspeed test

4. When the timer expires (shown in Figure 4-12),
“‘ENGINE OVERSPEED” written in red will flash
at the top of the FPDP screen (shown in Figure
4-13).

Overspeed Test

Rated Speed: 1760
Overspeed Setpoint: 2024

1720

RETURN ‘ ) 1 RUN ‘
until Overspeed Test

Figure 4-12 Overspeed Test timer

34.2 hours

IDLE SCREEN

Figure 4-13 Overspeed Test timer expired

The fire pump drive engine will enter MANUAL
mode until reset.

Press the RESET/STOP switch on the FPDP to
reset the fire pump drive engine.
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4.3.2.3 IMPERIAL/SI VALUES screen

The Imperial/Sl Values screen, shown in Figure 4-14,
allows the operator to select Imperial or Systeme
Internationale (SI) (also known as metric) units of
measurement. The default units of measure are
Imperial units of degrees in Fahrenheit and pounds
per square inch (PSI), but the user may elect degrees
in Celsius or kilo Pascal (kPa).

Imperial/SI Values
Temperatures

Degrees F |

Pressures

Psi

Degrees C|

RETURN ]

SUBMIT I

Figure 4-14 Typical Parameter Units screen
To change the displayed units of measurement:

1. Starting at the User Interface screen (Main
Menu), press the MENU soft key.

2. Press the IMPERIAL/SI VALUES soft key from
the Settings Menu.

3. Press the soft key for the desired unit of mea-
sure.

4. Press the SUBMIT soft key.

5. To exit the Imperial/SI Values menu, press the
RETURN soft key.

4.3.2.4 ANALOG VALUES screen

To view the information about the fire pump drive
engine in digital format:

1. Starting at the User Interface screen (Main
Menu), press the MENU soft key.

2. Press the ANALOG VALUES soft key from the
Settings Menu.

3. To exit the Analog Values screen (shown below),
press the RETURN soft key.

NOTE: The display choice of Imperial or Sl values is
made using the Imperial/S| Values screen.

Analog Values

Battery A: 23.8V

Battery B: 23.7V

Engine Speed: 1760 RPM
Water Temp: 187 F

Oil Pressure: 44 PSI
Exhaust Temp: O F

Hour Meter: 1.99 hrs

Var Speed Pressure: 0 PSI

Cooling Loop Temp: 70F
Diff Press Pre: 170 PSI
Diff Press Post: 158 PSI

RETURN ]

Figure 4-15 Sample Analog Values screen

4.3.2.5 DPEM (optional)

As shown in Figure 4-16, the DPEM screen displays
the function name, status, alarm setpoint, and relay
associated with the alarm (if applicable) of any
custom inputs that are configured on the fire pump
drive engine. When an analog input parameter
crosses the alarm setpoint or a switched input is
active, all information associated with that parameter
will turn red in color. To access the DPEM screen:

1. Starting at the User Interface screen (Main
Menu), press the MENU soft key.

2. Press the DPEM soft key from the Settings
Menu.

3. To exit the DPEM screen, press the RETURN
soft key.

DPEM
STATUS SETPOINT

ENGINE SPEED 0RPM 2415 RPM
TEMPERATURE A 71F 200 F

FUNCTION

EXHAUST TEMP 73F 1050 F
PRESSURE A 0PSI 50 PSI
PRESSURE B 0PSI 60 PSI
PRESSURE C 0PSI 60 PSI
PRESSURE D @ 0PSI 60 PSI
PRESSURE E 0PSI 60 PSI
PRESSURE F 0PSI 65 PSI
OIL TEMPERATURE 72F 252 F
SWITCH 2: R12 SWITCH 3: R13

RETURN I

Figure 4-16 Sample DPEM screen

If communications between the FPDP and DPEM are
compromised, the DPEM screen may be accessed by
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pressing the DPEM soft key that appears on the User
Interface screen (Main Menu) (shown below).

DPEM FAULTS

Low Oil Pressure Fuel Filter Restriction
High Vibration Qil Filter Restriction
Low Coolant Level

High Oil Temperature

1720

34.2 hours

20 PSI

[ MENU [ DPEM

Figure 4-17 Sample DPEM Fault screen

NOTE: The IDLE (IDLE) soft key is on electronic
engines, only. This section is not applicable to
mechanical engines.

NOTE: The Engine/Turbocharger Cool Down feature
is on electronic engines, only. This section is not
applicable to mechanical engines.
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Section 5 - Maintenance

5.1 Introduction

Before performing maintenance procedures, read
and understand Section 1 - Safety of this manual.
Improper performance or lack of critical information
could result in personal injury or equipment damage.

Cummins encourages our customers to perform
maintenance and repairs whenever necessary.
However, servicing complex components within the
normal warranty period may void the Cummins war-
ranty and any specified warranty extended by the
manufacturer of Original Equipment Manufacturer
(OEM) products. See the warranty information at the
beginning of this manual.

Maintenance procedures should be performed by
skilled technicians who are familiar with the equip-
ment, local regulations, and service procedures for
fire pump drive engine and pump systems. Improper
maintenance can damage the engine or the fire pump
drive engine, or cause severe personal injury.

The National Fire Protection Association (NFPA) 25
Standard outlines the maintenance tests to be per-
formed to validate automatic and manual operational
requirements for field acceptance testing.

Cummins recommends that the engine be maintained
according to the Cummins Operation and Mainte-
nance manual for that engine family.

NOTE: If your engine is equipped with a component
or accessory not manufactured by Cummins, refer to

the component manufacturer’s vendor supplied litera-
ture for specific maintenance recommendations.

5.2 Engine operation reports
The engine must always be maintained in top

mechanical condition. Proper maintenance of the fire
pump drive engine requires documenting regular
running reports to include the following:

* Low engine oil pressure.

» Engine surge.

» Erratic operation or frequent shutdowns.

» Any warning lamps flashing or staying illumi-
nated.

» Abnormal coolant or oil temperature.
» Unusual engine noise or vibration.
» Excessive smoke.
+ Excessive use of coolant, fuel, or engine oil.
* Any fluid leaks.
* Loose, worn, or damaged parts.
The weekly running report also helps to make

provisions for more extensive maintenance, as the
reports indicate the necessity.
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Maintenance record form

Table 5-1.

Engine serial number:

Engine model:

Owner’s name:

Equipment name/number:

Date

Hours or time
interval

Check

Actual hours
performance

Performed by

Comments

NOTE: All maintenance and inspections intervals are accumulative. When performing annual maintenance,
also perform maintenance listed under daily, weekly, monthly, and three month intervals.

5-2
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5.3 Weekly maintenance

When the engine is running, be alert for mechanical
problems that could create unsafe or hazardous con-
ditions.

5.3.1 General
Each week, a general walk-around inspection should
include the following areas:

1. Check fluid levels before starting the engine.
Check oil pressure and coolant temperatures
frequently. Most engine problems give an early
warning.

2. Look and listen for changes in engine perfor-
mance, sound, or appearance that will indicate
that service or repair is needed. Be alert for mis-
fires, vibration, excessive exhaust smoke, loss
of power, or increases in oil or fuel consumption.

3. Check the engine appearance for excessive
heat, wiring short circuits, excessive end-play,
vibrations, excessive wear, excessive abrasion,
damaged electrical wiring, or loose electrical
wiring.

4. Check the engine for odors of diesel fuel,
burning rubber, electrical system failure, exhaust
fumes, or smoke.

A WARNING

Engine fuel is highly flammable and represents
an extreme hazard for fire or explosion when
exposed to electrical sparks or open flame. Clean
up spilled fuel immediately. Keep sources of elec-
trical spark or open flame away from a fuel
source.

5.3.2 Air cleaner filter and piping
On a weekly basis, perform the following inspections:

1. Visually inspect the air intake filter and piping
daily for blockage, damage to piping, loose
clamps, or punctures that can allow debris to
enter the engine. If there is a blockage, the ser-
vice indicator will be activated. Refer to Figure
2-2.

NOTE: Turbocharged engines must be operated at
rated revolutions per minute (RPM) and full load to
check maximum intake air restriction.

NOTE: Cummins recommends using an air cleaner
filter element as listed on the engine data sheet.

CAUTION

Never operate the engine without an air cleaner.
Intake air must be filtered to prevent dirt and
debris from entering the engine and causing pre-
mature wear. Dirt or foreign objects could cause
engine damage.

a. If the red indicator flag is at the raised posi-
tion in the window, clean or replace the air fil-
ter per the manufacturer’s recommendation
as required. Do not remove the felt washer
from the indicator. The felt washer absorbs
moisture.

b. After the air cleaner has been serviced, push
the flag in to reset the service indicator.

IMPORTANT: See the engine data sheet for
maximum intake air restriction.

2. Check for corrosion under the clamps and hoses
of the intake system piping. Corrosion can allow
corrosive products and dirt to enter the intake
system. Disassemble and clean as required.

3. Replace any damaged air filter or hoses and
tighten loose clamps, as necessary, to prevent
the air system from leaking. Torque the hose
clamps to the recommended torque value. Refer
to the torque tables.

5.3.3 Cooling system

A\ cauTion

Do not remove a coolant pressuref/fill cap from a
hot engine. Shut down the engine and wait until
the coolant temperature is below 50 °C (120 °F)
before removing the pressure cap. Heated
coolant spray or steam can cause severe per-
sonal injury.

On a weekly basis, perform the following inspections
on the cooling system:

1. Inspect the cooling water piping, coolant heat
exchanger tanks, charge air cooling system (if
applicable), engine coolant hoses, and hose
clamps for loose fittings, leaks, damage, and
corrosion.
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a. Tighten the hose clamps, as necessary.

b. Check for cracks, holes, or other damage.
Repair or replace as necessary.

A\ cauTion

Never use a sealing additive to stop leaks in the
cooling system. This can result in cooling system
plugging and inadequate coolant flow, causing
the engine to overheat.

2. With the coolant expansion tank at ambient tem-
perature, press down, unscrew, and remove the
pressure cap as shown in Figure 2-1.

a. Ensure that the coolant level is visible by
checking the coolant level sight gauge.

b. Add coolant, as required. DO NOT OVER-
FILL!

NOTE: Supplemental engine coolant should be a
mixture of 50% ethylene glycol antifreeze and 50%
water to avoid engine damage.

3. Check the antifreeze concentration at least six
times a year or whenever coolant is added to the
cooling system by using a refractometer.

4. Drain a small amount of coolant from the return
line petcock and inspect the coolant for exces-
sive rust or particulate matter. Change the
coolant more frequently if particles are present.

A\ cauTion

Do not mix coolant brands or chemical solutions,

as this could damage the cooling system. Keep a

record of the coolant concentration and manufac-
turer with the engine maintenance records.

5. Check for soft, overly-pliant hoses, oxidation,
and loose hose clamps. Torque the hose clamps
to the recommended torque value. Refer to the
torque tables. Replace damaged hoses and
clamps as required.

6. Check the coolant heat exchanger tanks for
leaks, damage, and dirt buildup. Clean and
repair as required.

5.3.4 Engine oil system

A WARNING

Perform the specific checks in this section only
after the engine is fully stopped. Unless tests
require engine operation, disconnect the battery
leads from the batteries (negative terminal first).
Contact with exposed or moving components can
cause severe personal injury.

Inspect the engine oil system on a weekly basis fol-
lowing these steps:

1. For accurate dipstick readings, shut off the
engine and wait approximately ten minutes to
allow the oil in the upper portions of the engine
to drain back into the crankcase.

2. As shown in Figure 5-1, check the oil level at the
engine dipstick.

1. Oilfill port (on valve cover)
2. OQil level dipstick
3. Engine oil filter

Figure 5-1 Oil level dipstick (typical)

+ If the oil level is greater than the high mark (H),
drain the excess oil and recheck the level.

+ Ifthe oil level is consistently below normal after a
fill, check for leaks, loose or damaged gaskets,
or oil in the coolant system. If the oil level is
below the low mark (L), add the equivalent type
oil.
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NOTE: Cummins recommends using Premium Blue®
15W-40 Multi-viscosity Lubricating Oil or equivalent.

5.3.5 Fuel system

A WARNING

Engine fuel is highly flammable and represents
an extreme hazard for fire or explosion when
exposed to electrical sparks or open flame. Clean
up spilled fuel immediately. Keep sources of elec-
trical spark or open flame away from a fuel
source.

To inspect the fuel system:
1. Shut off the engine.

2. Inspect the fuel supply line, return line, filter and
fittings for cracks or abrasions.

a. Ensure the lines are not rubbing against any-
thing that could damage the fuel system
hoses. Repair any leaks or alter line routing
to eliminate wear immediately.

b. Relieve fuel line pressure by carefully
loosening the fuel inlet line.

NOTE: Refer to the engine data sheet for Cummins
recommended replacement components.

5.3.6 Engine exhaust system

With the engine operating, inspect the entire exhaust
system: exhaust manifold, exhaust elbow pipe, muf-
fler, and piping.

Check for leaks at all connections, welds, gaskets,
and joints. Make sure that the exhaust pipes are not
heating surrounding areas excessively. Repair any
leaks immediately.

5.3.7 Electrical supply and controls

Check the terminals on the starting batteries for clean
and tight connections. Loose or corroded connections
create resistance which can hinder starting. Inspect
the FPDP harness connections to be sure they are
secure.

5.3.8 Crankcase ventilation hose

Inspect the crankcase ventilation hose for wearr,
damage, sludge, blockage, or dirt buildup (refer to
Figure 2-1). Clean the ventilation hose, if obstructed
or blocked. Replace a worn or damaged hose.

5.3.9 Heat Exchanger - Cooling Water Strainers
As shown in Figure 5-2, the (two) cooling water
strainers should be cleaned weekly to remove sedi-
ment.

To clean the normal line strainer, ensure that the
normal line valves are closed and the bypass line
valves are open.
To clean the bypass line strainer, ensure that the
bypass line valves are closed and the normal line
valves are open.
For each cooling water strainer:

1. Remove the plug.

2. Inspect and remove any debris.

3. Install the strainer plugs.

4. When finished, open the normal line valves and
close the bypass line valves for normal opera-
tion.

i
= [§r1] 3
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Bypass Water Line Strainer
Normal Water Line Strainer

N =

Figure 5-2 Cooling Water Strainer (typical)

5.3.10 Batteries

A\ cauTion

Batteries can emit explosive gases during
charging. To reduce the possibility of personal
injury, always ventilate the battery compartment
before servicing the batteries.
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CAUTION

To reduce the possibility of arcing, remove the
negative (-) battery cable first and attach the neg-
ative (-) battery cable last.

For proper weekly maintenance of the batteries:

1. Keep the batteries clean by wiping them with a
damp cloth whenever dirt appears excessive.

2. Use a battery hydrometer to check the specific
gravity of the electrolyte in each battery cell. A
fully-charged battery will have a specific gravity
of 1.260. Replace the battery, if the specific
gravity reading is below 1.215.

3. Check the battery wiring and cable connections
for loose, corroded, worn, or damaged cables.
Check both connectors at the alternator, battery
connections, and engine grounding lug (near the
starter motor).

a. If the battery cables are corroded, remove
the battery cable clamps, starting with the
negative (-) battery cable.

b. Use a fine emery cloth or a wire brush to
clean the cable clamps and battery cables.
The metal should be shiny.

c. Wash the battery terminals with a solution of
baking soda and water (2 oz (1/4 cup) baking
soda to 0.94 liter (1 gt) of water).

d. Be careful to prevent the solution from enter-
ing the battery cells, and flush the batteries
with clean water when done.

e. After cleaning the connections, coat the ter-
minals with a light application of petroleum

jelly.

f. Reinstall and tighten the cable clamps.

A WARNING

Battery electrolyte (sulfuric acid) is highly caustic
and can burn clothing and skin, or cause blind-
ness. Wear protective clothing, impervious neo-
prene gloves, safety goggles, or full-face shield
when working with the batteries.

4. Check the electrolyte level in the batteries
monthly. If low, fill the battery cells to the bottom
of the filler neck with distilled water.

5. Check for continuity between terminals using a
digital multimeter or other test equipment. Also
check the insulation resistance to ground.
Correct any electrical faults.

6. Reinstall the battery cables; attach the negative
(-) battery cable last.

5.3.11 Engine test run

Start the engine at least once a week for a minimum
of thirty minutes with as much load as possible.
Periods of no-load operation should be held to a min-
imum, because unburned fuel tends to accumulate in
the exhaust system. Refer to the operating instruc-
tions in Section 4 - Operation.

Check that the engine starts and operates at the rec-
ommended fire pump drive engine speed specifica-
tion and inspect the following:

1. Check that the engine oil pressure is indicated
on the gauge within fifteen seconds after start-

ing.

2. Check that the engine has attained a normal
running temperature after running the engine for
a minimum of thirty minutes.

3. Observe that the engine is operating at the
proper operating speed. (If the engine is not
operating at the proper speed, see Section
5.3.12 Engine operation checks.)

4. Check for unusual engine noise. Listen for any
unusual engine noise which can indicate that
service is required.

5. Ensure that the oil pressure is greater than 69
kPa (10 psi).

6. Check that the coolant temperature is between
70 °C (158 °F) and 107 °C (225 °F).

7. Check that both battery voltmeters indicate
12 VDC for standard or 24 VDC for optional
operating systems.

8. Check that the air filter service indicator has not
popped-up, indicating an air filter blockage.
Replace the air filter as required.
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End the test run by pressing and holding the over-
speed RESET/STOP switch until the engine stops.

5.3.12 Engine operation checks

The following service inspections ensure that the
engine starts and operates properly under normal
conditions.

A WARNING

Before equipment operation, ALL guards, covers,
and protective devices MUST BE in place and
securely fastened. Serious personal injury could
result from contact with exposed or moving com-
ponents.

5.3.12.1 Crank termination setpoint

The speed switch crank termination setpoint is
factory-set at 600 RPM and should not be changed
from this value.

5.3.12.2 Engine speed adjustment

The engine speed for the CFP50 is factory-set and
can only be changed by a Cummins technician.

5.3.13 Engine coolant heater
NOTE: Perform this inspection procedure twenty-four
hours after shutting off the engine.

The engine coolant heater must maintain an engine
coolant temperature of 49 °C (120 °F) or above. The
engine block must be warm to the touch (38 °C (100
°F)) in the water jacket areas (see Figure 2-2).

If the heater does not appear to be working correctly,
contact a Cummins Authorized Repair Location.

5.4 Annual maintenance

All checks or inspections listed under previous main-
tenance intervals must also be performed at the time
of the annual maintenance, in addition to those listed
only under the annual maintenance interval.

5.4.1 Electrical components

CAUTION
AVOID SERVICING complex components such
as: printed circuit boards, programmable control-
lers, and ECMs not specifically authorized by
Cummins. Contact a Cummins Authorized Repair
Location before performing any extensive mainte-
nance.

CAUTION

To reduce the possibility of arcing, remove the
negative (-) battery cable first and attach the neg-
ative (-) battery cable last.

The electrical components of the fire pump drive
engine must be thoroughly inspected on an annual
basis. Remove the battery terminal cables, starting
with the negative (-) cable first and check the follow-

ing:

1. Inspect the electrical wiring harness, electrical
terminal connections, and electrical plug-ins for
secure, clean electrical contacts, worn or dam-
aged insulation, burnt wires, broken wires, and
loose connections (see Figure 2-2).

Clean and tighten any loose electrical connections.
Repair or replace worn, damaged, burnt, or poorly
insulated wiring immediately.

IMPORTANT: Refer to the vendor-supplied literature
for recommended maintenance procedures.

2. Inspect the function of all gauges, voltmeters,
switches, and warning lamps on the FPDP.
Replace the FPDP if any are not functioning

properly.

3. Reinstall the battery cables; attach the negative
(-) battery cable last.

5.4.2 Turbocharger mounting nuts

As shown in Figure 5-3, check the turbocharger
mounting nuts and torque the mounting nuts to the
recommended torque value. Refer to the torque
tables.
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Exhaust elbow connection
Turbocharger

Air cleaner/filter

Service indicator

Air cleaner piping

1.
2.
3.
4.
5.

Figure 5-3 Typical turbocharger

5.4.3 Engine supports

A\ cauTion

Loose engine mount bolts or damaged brackets
can cause engine misalignment or excessive
vibration. These conditions can cause engine or
pump damage.

Refer to Figure 2-2 for the location of the engine sup-
ports and inspect all engine supports for cracks or
loose hardware. Check the torque on the engine
support mounting capscrews. Torque the engine
mounting cap screws to the support bracket. Refer to
the torque tables for recommended torque values.

5.4.4 Fuel pumps and filters

As shown in Figure 5-4, inspect the fuel injection
pump mounting nuts (including the support bracket)
for loose or damaged hardware. Inspect the fuel line
hoses and fuel filters for wear, damage, loose fittings,
and leaks. Repair or replace damaged hoses and
filters as required.

Fuel filter or filter/separator

Figure 5-4 Typical fuel pumps and filters

A WARNING

Engine fuel is highly flammable and represents
an extreme hazard for fire or explosion when
exposed to electrical sparks or open flame. Clean
up spilled fuel immediately. Keep sources of elec-
trical spark or open flame away from a fuel
source.

A WARNING

Do not open the fuel filter/water separator drain
valve or dismantle the fuel lines on the high-pres-
sure fuel system with the engine running. High
pressure fuel spray from an operating engine can
cause serious personal injury or fire hazard.

To change the fuel filters:
1. Shut off the engine.

2. Close any fuel valves (if equipped) to prevent
fuel from draining or siphoning.

3. Clean the area around the fuel filter or fuel/water
separator heads.

NOTE: Refer to the engine data sheet for filter
replacement recommendations.

4. Remove the spent filter canisters using a filter
wrench.
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5. Clean the filter mounting head surfaces of
sludge buildup and foreign particles. Ensure
mating gasket surfaces are clean.

6. Lubricate the gasket seals with clean SAE
15W-40 lubricating oil.

7. Center the filter ring on the threaded mounting
nipple. Screw the filter canister onto the mount-
ing flange until the gasket is snug against the
mounting flange, then tighten an additional 1/4
turn.

8. Open the fuel supply valves (if equipped).

CAUTION

Mechanical over-tightening can distort the
threads or damage the filter element seal.

9. Press either the CRANK BATT A or CRANK
BATT B button to start the engine to allow the
fuel to flow through the system.

10. Depress the contactor switch for up to fifteen
seconds or until the engine starts. Repeat up to
three times, if necessary.

CAUTION

To prevent damage to the starter, do not engage
the starting motor more than fifteen seconds.
Wait fifteen seconds between each start attempt.

IMPORTANT: If the engine does not start after three
attempts, check the fuel supply system. Absence of
blue or white exhaust smoke during cranking indli-
cates no fuel is being delivered.

NOTE: Engines used in fire pumps or standby service
are expected to immediately accelerate from crank to
full load.

5.4.5 Engine oil and filter

Engine oil becomes contaminated and essential oil
additives are depleted with use. The amount of con-
tamination is related to the total amount of fuel and oil
consumed. Change the oil at least once annually.

NOTE: For composite oil pans, always use a new
sealing washer on the oil drain plug. Hold the external

locking nut in place while tightening the oil drain plug.

IMPORTANT: /f the engine oil is drained from the oil
pan to make an engine repair, new oil must be used.

A WARNING

To reduce the possibility of personal injury, avoid
direct contact of hot oil with your skin. Some
state and federal agencies have determined that
used engine oil can be carcinogenic. Prolonged,
repeated contact can cause skin disorders or
other bodily injury. Wash thoroughly after con-
tact. Avoid inhalation of vapors and ingestion of
used engine oil. Dispose of the oil in accordance
with local environmental regulations.

To change the oil and filter to remove the contami-
nants suspended in the oil:

1. Operate the engine until the coolant temperature
reaches 70 °C (158 °F). Shut the engine off.

2. Place an appropriate container under the oil pan
drain plug. Refer to the engine data sheet for oil
pan capacity.

3. Remove the oil drain plug and drain the oil
immediately to make sure all the oil and sus-
pended contaminants are removed from the
engine.

4. Remove the oil filter (see Figure 5-5) following
these steps:

a. Clean the area around the engine oil filter
canister. Use a filter wrench to remove the fil-
ter.

b. Remove and discard the O-ring seal if it has
remained attached to the mounting flange.
Clean the filter mounting flange with a clean
lint-free cloth.

c. Apply a light film of 15W-40 lubricating oil to
the replacement filter gasket before installing
the filter.

5. Fill the oil filter with a high-quality 15W-40 multi-

viscosity lubricating oil, such as Premium Blue®,
or its equivalent.
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1. Ol fi_Ii_port (on valve cover)
2. Oil level dipstick
3. Engine oil filter

Figure 5-5 Typical oil filter and oil level dipstick

6. Center the filter ring on the threaded mounting
nipple. Screw the filter canister onto the mount-
ing flange until the gasket is snug against the
mounting flange. Then tighten an additional 1/4
turn.

CAUTION

Mechanical over-tightening can distort the
threads or damage the filter element seal.

NOTE: Cummins recommends using oil filter replace-
ment parts as outlined in the engine data sheet.

7. Check and clean the oil pan drain plug threads
and sealing surface. Install the oil pan drain plug.
Torque the plug according to the torque tables.

8. Fillthe engine to the proper level with clean, high
quality 15W-40 oil at the fill port.

CAUTION

If no oil pressure is noted within fifteen seconds
after the engine is started, shut down the engine
to reduce the possibility of internal damage.

9. Restart the engine and let it run for approxi-
mately one to two minutes.

10. Stop the engine.

11. Wait approximately fifteen minutes to let the oil
drain from the upper parts of the engine.

12. Check the oil level again. Add oil as necessary
to bring the oil level to the H (high) mark on the
dipstick.

5.4.6 Drive shaft

It is recommended that proper lubrication to drive
shafts be completed on a regular schedule according
to these steps:

1. Remove the drive shaft guards.

2. Wipe the grease fittings and grease gun nozzle
with a clean cloth to avoid contamination.

3. Add grease to the drive shaft universal joint
grease fittings (see Figure 3-2).

4. Wipe excess grease from the grease fittings.

NOTE: Cummins recommends using a good quality

semi-synthetic, molybdenum-fortified NLGI #2 lithium
complex grease which protects from -47 to 204 °C (-
54 to 400 °F).

5.4.7 Coolant pumpl/alternator belt
On some engine models, the pump and alternator
belt drives both the pump and alternator.

To inspect the coolant pump and the alternator belt:

1. Press the AUTO/MAN button on the FPDP to
place the fire pump drive engine in MANUAL
operation.

2. Disconnect both batteries at their terminals.
Remove the negative (-) cable first.

3. Remove the belt guard capscrews and the belt
guard. Set aside for re-installation (see Figure
5-6).

Cummins fire pump drive engine CFP50

IO&M manual
Doc. A042J566, Rev. 10/2019



Maintenance

Belt Guard
Alternator Pulley
Drive Belt

Idler Pulley

Coolant Pump Pulley
Balancer Pulley

Belt Tensioner
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Figure 5-6 Coolant Pump/Alternator Belt (typical)

4. Visually inspect the belt for frayed, worn, missing
pieces, or cracked belt surfaces. Check the belt
for intersecting cracks.

CAUTION

Belt damage can be caused by: incorrect tension,
incorrect size or length, pulley misalignment,
incorrect installation, severe operating environ-
ment, and/or oil or grease on the belt or pulley.

NOTE: Transverse cracks (across the belt width) are
acceptable. Longitudinal cracks (direction of belt
length) that intersect with transverse cracks are not
acceptable. Replace the belt if it is cracked, frayed, or
damaged.

5. If the belt condition is acceptable, check the belt
tension. There are two ways to check the belt
condition:

NOTE: Belts with glazed or shiny surfaces indicate
belt slippage. Correctly installed and tensioned belts
will show even pulley and belt wear.

CAUTION

Disconnect the batteries (negative cable first)
before performing service on the fire pump drive
engine or on any of its controls.

* Use the Cummins belt tension gauge (Part Num-
ber 3822524) to measure the drive belt tension
in the center span of the belt between the idler
and alternator pulleys. Ensure that the belt ten-
sion is set to the specifications outlined in the
Engine Operation manual.

» Use the deflection method and measure the belt
tension in the center span of the belt between
the alternator and idler pulleys. If the belt deflec-
tion is more than one belt thickness per foot of
pulley center-to-center distance, adjust the belt
tension.

6. Reinstall the battery cables; attach the negative
(-) battery cable last.

5.4.8 Raw water zinc anode

The zinc anode (see Figure 5-7) acts as a raw water
filter and must be checked for erosion and replaced,
when necessary. If the anode has eroded more than
fifty percent, it must be replaced.

Zinc Anode

Raw Water Zinc Anode (typical)

Figure 5-7
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5.4.9 Heat Exchanger pressure test

If internal leakage in the heat exchanger is sus-
pected, a heat exchanger pressure test may be per-
formed prior to removal from the engine.

NOTE: Use Teflon™ tape or other pipe sealant when
installing the test setup in order to prevent leaks.

NOTE: The size of fittings required on the water
outlets and inlets are listed on the engine data sheet.

To test the heat exchanger pressure:

1. Install an adapter at the cooling water outlet of
the heat exchanger.

2. Install a pressure test setup with 689 kPa (100
psi) pressure gauge at the cooling water inlet to
the heat exchanger.

3. Apply air pressure at 276 kPa (40 psi).

a. lIsolate the pressure source and monitor the
pressure gauge for five minutes.

b. There should be no change in pressure for
the duration of the test.

4. After testing, release the pressure. Remove the
tubing adapters, plug, and test equipment.

5. If leakage is detected, the heat exchanger must
be replaced.

5.4.10 Turbocharger
As shown in Figure 5-3, follow these steps to thor-
oughly inspect the turbocharger:

1. Visually inspect the air intake filter and piping
according to the steps outlined in Section 5.3.2.

NOTE: Turbocharged engines must be operated at
rated revolutions per minute (RPM) and full load to
check maximum intake air restriction.

NOTE: Cummins recommends using an air cleaner
filter element as listed on the engine data sheet.

CAUTION

Never operate the engine without an air cleaner.
Intake air must be filtered to prevent dirt and

debris from entering the engine and causing pre-
mature wear. Dirt or foreign objects could cause
engine damage.

2. Remove the air intake and exhaust piping from
the turbocharger.

3. Inspect the turbocharger turbine wheel for
cracks in the housing or turbine blades, missing
blades, mechanical binding, eccentric motion, or
excessive end-play.

4. Replace the turbocharger if damage, excessive
end-play, binding, wear, or eccentric motion is
found. Contact a Cummins Authorized Repair
Location for replacement.

IMPORTANT: The turbocharger must be removed for
replacement or rebuild if the clearance is beyond the
limits, the housing is cracked, or the turbine wheel is
damaged.

5. Reinstall the air intake filter and exhaust piping.
Tighten the clamps. Torque the loosened clamps
to the recommended torque value. Refer to the
torque tables.

5.5 Every two years

All checks or inspections listed under daily or previ-
ous maintenance intervals must also be performed at
this time, in addition to those listed under this mainte-
nance interval.

5.5.1 Coolant pump

Inspect the coolant pump for eccentric motion,
mechanical binding, excessive end play, seal
damage, and excessive grease or coolant leakage
around the pump shatft.

Replace with a new or rebuilt pre-lubricated unit, as
necessary. Contact a Cummins Authorized Repair
Location for replacement.

5.5.2 Cooling system - heat exchanger

Figure 5-8 illustrates the heat exchanger cooling
system. The cooling system must be clean to work
properly. If the system shows excessive mineral
buildup, particulate matter, scale, oxidation, or oil
contamination, drain and flush the cooling system. If
the coolant is excessively dirty or is mixed with oil,
contact a Cummins Authorized Repair Facility.
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Lower Coolant Tube
Coolant Drain Petcock

Coolant Filter Shut-off Valve

1
2.
3. Coolant Filter
4
5. Engine Coolant Heater

Figure 5-8 Engine Coolant Drain -
Heat Exchanger (typical)

A WARNING

Do not remove the pressure/fill cap from a hot
engine. Shut down the engine and wait until the
coolant temperature is below 50 °C (120 °F)
before removing the pressure cap. Heated
coolant spray or steam can cause severe per-
sonal injury.

1. Disconnect both batteries at their terminals.
Remove the negative (-) cable first.

2. Press down, unscrew, and remove the coolant
expansion tank pressure/fill cap. The cap must
be removed to allow air to vent the cooling
system during the draining process.

3. Disconnect the engine coolant heater power
supply before draining the cooling system.

4. Place a container that will hold at least 57 liters
(15 gallons) of liquid under the coolant drain
valve.

5. Ensure that the coolant filter shut-off valves are
OPEN.

6. Open the drain petcock on the lower coolant
tube, allowing the coolant to drain into the waste
container.

7. When the system is empty, move the container
under the engine coolant heater.

8. Disconnect either end of the engine heater
coolant hose and drain the engine heater.

CAUTION

Coolant is toxic. Avoid prolonged and repeated
skin contact with used antifreeze - wash thor-
oughly after contact. Prolonged, repeated contact
can cause skin disorders. Dispose of waste anti-
freeze in accordance with local environmental
regulations.

9. Flush with clean fresh water or heavy-duty heat
exchanger cleaner. Follow the manufacturer’s
directions on the product container.

NOTE: Some cooling system cleaners or commercial
solvents require a soapy water rinse after use. Follow
the directions on the cleaning solution or solvent.

CAUTION

Over-concentration of antifreeze or use of high-
silicate antifreeze can damage the engine. Do not
use more than 50% antifreeze in the mixture
unless additional freeze protection is required.
Antifreeze at 68% concentration provides the
maximum freeze protection, and must never be
exceeded under any condition. Antifreeze protec-
tion decreases above 68%.

10. When the flushing water has fully drained, use a
filter wrench to remove the water coolant filter
from the filter housing.

a. Clean the filter housing gasket mount of dirt
buildup, oxidation, or particulate matter with a
clean cloth.

b. Coat the replacement filter gasket with a light
coating of 15W-40 lubrication oil.

11. Center the filter ring on the threaded mounting
nipple. Screw the filter canister onto the mount-
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ing flange until the gasket is snug against the
mounting flange, then tighten an additional 1/4
turn. If using a soapy water solution, flush again
with clear water. Allow time for the water to fully
drain.

CAUTION

Mechanical over-tightening can distort the
threads or damage the filter element seal.

NOTE: Recommendations on filter replacements and
fill rates can be found on the Engine Data Sheet.

12. Reconnect the engine heater coolant hose and
close the drain petcock on the lower coolant
tube.

NOTE: During filling, air must be vented from the
engine coolant passages. The air vents through the
coolant filler port. The fill rate can be found in the
Engine Data Sheet.

13. Fill the coolant tanks with the proper antifreeze.
Use a mixture of 50% water and 50% ethylene-
glycol base or propylene-glycol antifreeze (or
pre-mixed solution) to protect the engine to -37
°C (-34 °F) year-around.

CAUTION

Use soft or distilled water in the coolant mixture.
Contaminants in hard water neutralize the corro-
sion inhibitor components. Water must not
exceed 300 ppm hardness or contain more than
100 ppm of either chloride or sulfate.

A\ cauTion

Never use a sealing additive to stop leaks in the
cooling system. This can result in cooling system
blockage or restricted coolant flow, causing the
engine to overheat.

NOTE: Cummins recommends using Fleetguard® ES

COMPLEAT™ Ethylene-Glycol (EG) or F/eetguard®
Propylene-Glycol (PG) Plus™ Antifreeze/Coolants.
Both products are available in concentrated or pre-
mixed formulations. Use a 50% concentration level
(40% to 60% range) of ethylene-glycol or propylene-
glycol and Supplemental Coolant Additive (SCA)
required for wet-sleeved engines in most climates.

Contact your local Cummins Authorized Repair
Location for additional information.

Ethylene-Glycol
40% =-23° C (-10° F)
50% = -37° C (-34° F)
60% = -54° C (-65° F)
68% =-71° C (-96° F)

Propylene-Glycol
40% =-21° C (-6° F)
50% =-33° C (-27° F)
60% = -54° C (-65° F)
68% = -63° C (-82° F)

CAUTION

The system must be filled properly to prevent air
locks. During filling, air must be vented from the
engine coolant passages.

14. Check the condition of the pressure/fill cap.

a. Ifthe pressuref/fill cap seal is worn, damaged,
missing, or the pressure spring is damaged
or shows signs of sticking, replace the filler
cap.

b. Re-install the expansion tank fill cap.
15. Re-install the heater wiring.

16. Reinstall the battery cables; attach the negative
(-) battery cable last.

17. Operate the engine until it reaches a tempera-
ture of 82 °C (180 °F), and check for coolant
leaks.

18. Ensure that the coolant level is just below the fill
neck and that the coolant heater is reconnected.

5.6 Every four years

All maintenance checks and inspections listed in pre-
vious maintenance intervals must also be performed
at this time.

Cummins recommends performing maintenance on
valve lash settings.

CAUTION

Disconnect both batteries (negative cable first)
before performing service on the fire pump drive
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engine or on any of its controls. Wear safety
glasses when disconnecting batteries!

A\ cauTion

Valve lash maintenance should be performed by a
skilled technician. Improper maintenance can
damage the engine or cause severe personal
injury. Contact your local Cummins Authorized
Repair Location before performing any extensive
maintenance.

5.6.1 Coolant thermostat removal/installation
The thermostat regulates the temperature of the
engine coolant circulating through the engine cooling
system. Refer to the engine manual for complete
instructions.

CAUTION

Always use the correct thermostat, and never
operate the engine without a thermostat installed.
The engine can overheat if operated without a
thermostat because the path of least resistance
for the coolant is through the bypass to the pump
inlet.

1. As shown in Figure 5-9, remove the upper cool-
ant hose clamps and upper coolant hose at the
thermostat housing.

2. Remove the (2) thermostat housing flange cap
screws and the thermostat flange.

3. Remove the thermostat and gasket from the
housing.

4. Clean the housing flange faces of dirt buildup,
oxidation, and sludge.

5. If still in good condition, re-install the thermostat
in the housing.

IMPORTANT: Inspect the seal on the thermostat
housing flange surface and - if damaged or cracked -
apply a new seal.

NOTE: Recommendations on thermostat replace-
ment components can be found on the engine data
sheet.

6. Replace the thermostat flange and cap screws.

1. Hose clamps
2. Upper coolant hose
3.  Thermostat housing

Figure 5-9 Typical thermostat housing

5.6.2 Coolant pump/alternator belt replacement
Replace the coolant pump/alternator belt if it is
cracked, frayed, or has pieces of material missing.

1. Remove the belt guard.

2. Use a 3/8” drive ratchet or breaker bar to rotate
the tensioner arm away from the belt and
remove the belt.

3. Check the belt tensioner cap screw torque. For
recommended torque values, refer to the torque
tables.

4. Check the tensioner arm, pulley, and stops for
cracks. If any cracks are noticed, the tensioner
must be replaced.

5. Verify that the tensioner arm stop is not in
contact with the spring casing stop. If either stop
is touching, the tensioner must be replaced.

6. Inspect the tensioner for evidence of the ten-
sioner arm contacting the tensioner cap.

If there is evidence of the two areas making con-
tact, the pivot tube bushing has failed and the
tensioner must be replaced.

7. Check the tensioner bearing.
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a. Rotate the belt tensioner pulley. The pulley
should spin freely with no mechanical bind-
ing, eccentric motion, or excessive end-play.

b. If the arm rotates with mechanical binding,
eccentric movement, or excessive end play,
replace the tensioner.

8. Inspect the clearance between the tensioner
spring case and the tensioner arm for uneven
bearing wear.

If the clearance exceeds 3 mm (0.12 in) at any
point, the tensioner must be replaced as a com-
plete assembly. Contact a Cummins Authorized
Repair Location for replacement.

NOTE: Experience has shown that tensioners gener-
ally will show a larger clearance gap near the lower
portion of the spring case, resulting in the upper
portion rubbing against the tensioner arm. Always
replace the belt when a tensioner is replaced.

9. Atfter checking the torque, use a 3/8” drive
ratchet or breaker bar to rotate the tensioner
slowly away from the area of belt contact.

10. Install the replacement drive belt.

CAUTION

To prevent pulley or belt damage, do not roll a
belt over the pulley or pry it on with a tool. Move
the tensioner arm away from the belt area before
installing the drive belt.

11. Check the location of the drive belt on the belt
tensioner pulley. The belt should be centered on,
or centered close to, the middle of the pulley.

12. Reinstall the belt guard.

CAUTION
Unaligned belts, either too far forward or back-
ward, can cause belt wear, belt roll-off failures or
increase uneven tensioner bushing wear.
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Section 6 - Troubleshooting

6.1 Introduction

The following information is intended as a guide for
some common non-technical equipment problems.
The first part of this section includes troubleshooting
charts that cross-reference the problem, the possible
cause, and the solution. The second section includes
complete Fault Code charts outlining a numerical
listing of fault codes and their descriptions.

Many problems can be resolved using corrective
maintenance, adjustment, or minor repair. Refer to
the vendor supplied literature, electrical schematics,
and mechanical prints for additional information.

For engine-related issues, refer to the engine Opera-
tion and Maintenance Manual or contact the
Cummins Customer Assistance Center at 1-800-

CUMMINS™ (1-800-286-6467).

A WARNING

The status checks should be performed ONLY by

a qualified technician. Contact with exposed elec-

trical components could cause extreme personal
injury or death.

A WARNING

Before equipment operation, ALL guards, covers,
and protective devices MUST BE in place and
securely fastened. Serious personal injury could

result from contact with exposed or moving com-

ponents.

CAUTION

AVOID SERVICING complex components such
as: printed circuit boards, programmable
controllers, and ECMs not specifically authorized
by Cummins. Contact the Cummins Customer
Service Department toll free at 1-800-343-7357
before performing any extensive maintenance.

CAUTION

Never climb or stand on the equipment frame,
guards, or enclosures. Contact with exposed or
moving components can cause personal injury or
equipment damage.
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Troubleshooting

6.2 Engine will not start

SYMPTOM:

ENGINE DOES NOT CRANK ON BATTERY
A OR BATTERY B FROM THE PUMP
CONTROLLER

Start the fire pump from the Fire

Check the crank signal
from the fire pump
controller. Place a

The electrical connection

Pump Digital Panel (FPDP).

1. Press the AUTO/MAN mode switch
on the FPDP to place the engine in
MANUAL mode.

2. Press either the BATT A or BATT B
button to crank the engine.

IF IT CRANKS

-

IF IT DOES NOT CRANK FROM THE
FPDP

Validate adequate
voltage at the
batteries. Check
the wiring
connections.
Charge or replace
the batteries.

=)

IF VOLTAGE IS
PRESENT

digital multimeter
between TB-9 and TB-
11 (for Battery A) and
TB-10 and TB-11 (for
Battery B) to validate the
B+ signal from the pump
controller during

cranking.

Follow the emergency start
procedure and activate the
manual starter contactors.
With the FPDP AUTO/MAN
mode switch in MANUAL
mode, press downward on
either the Battery A or
Battery B contactor lever to
start the engine. Release the
contactor lever immediately
after the engine starts.
Validate that the engine
starts using each of the
manual levers.

¥

IF IT DOES NOT
CRANK USING
THE MANUAL
CONTACTORS

One or both of the manual contactors has failed
or the starter motor has failed. Locate and repair
any electrical fault that might exist in the power
or ground circuit for the starter motor. Test the
continuity and insulation from the ground
between the battery splice, the ground
connection, and the starter motor. Replace the
faulty contactor or the starter motor. Contact a
Cummins Authorized Repair Facility.

IS NOT PRESENT

=

IF IT CRANKS

IF VOLTAGE
IS PRESENT

)

from the terminal board to
the fire pump controller
has failed. Contact a
Cummins Authorized
Repair Facility.

Contact the fire pump
controller manufacturer or

IF VOLTAGE

the installing contractor.

Check the signal from
the manual contactors
to the FPDP. Place a
digital multimeter across
the coil on manual
contactor A. Press BATT
A on the FPDP to verify
that voltage is present to
contactor coil A. Repeat
this process with contactor
coil B and BATT B on the
FPDP.

¥

IF VOLTAGE
IS NOT
PRESENT

Troubleshoot the wiring
according to the
schematics or contact a
Cummins Authorized
Repair Facility.

=

IF VOLTAGE
IS PRESENT

The electrical
connection from the
terminal board to the
solenoid has failed.
Contact a Cummins
Authorized Repair

Facility.
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Troubleshooting

6.3 Engine cranks but will not start

SYMPTOM:
ENGINE CRANKS FROM THE PUMP
CONTROLLER, BUT WILL NOT START (NO
EXHAUST SMOKE)

Using a digital multimeter (DMM), verify a
B+ signal at TB-1. Validate that the
keyswitch for field shutoff (FSO)/Keyswitch

LED LAMP IS ON

LED lamp is ON.

Check for adequate fuel.

Perform a visual inspection of the exhaust

output.
¥

Check the air filter indicator flag at the air

intake.
¥

Check to see if the "ENGINE
OVERSPEED" is displayed at the top of
the Fire Pump Digital Panel (FPDP).

4

CONTINUED ON NEXT PAGE

—

LED LAMP IS
NOT
ILLUMINATED

—)

l

Contact a Cummins Authorized Repair Facility.

1. Check and replenish the fuel supply, as necessary.

2. Check or tighten all fuel fittings and hose connections between the
fuel tanks and the fuel lift pump. Check all hose conditions.

3. Check for air in the fuel system.

4. Tighten or replace the fuel connections and fuel lines, as necessary.

5. Check the fuel drain lines and fuel suction line for restriction. Clear or
replace fuel lines, check the valves, and the tank vents, as necessary.

6. Replace the fuel filter.

7. Check to see that the fuel pump overflow valve is functioning properly.

Replace, if necessary.

8. If the fuel grade is not correct for the application or the fuel quality is
poor, operate the engine from a separate tank of high-grade No. 2 diese
fuel.

9. The fuel supply may not be adequate. Locate and correct the
restriction in the customer-supplied fuel lines to the engine.

10. Clean the fuel tank breather.

11. The injection pump drive shaft or the drive shaft key is damaged.
Repair or replace the injection pump or contact a Cummins Authorized
Repair Facility.

12. If the fuel injectors are plugged, replace the fuel injectors.

13. Moisture may be present in the wiring harness connectors. Dry the
connectors with Cummins Electronic Cleaner (P/N 3824510).

14. Check for malfunctions in the fuel injection pump or the fuel lift pump
and ensure that the timing is correct. Repair or replace the fuel injection
pump.

Remove any obstructions (debris, leaves, etc.) from the exhaust output.

If the red indicator flag is at the raised position in the window, clean or
replace the air filter.

Press the RESET button on the FPDP.
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Engine cranks but will not start (cont.)

Check the cranking revolutions per minute p§|ng the table below, verify that.the fire pu.mp is cranking up to thfa
minimum crank speed. If the cranking speed is low, check the batteries
(rpm) on the FPDP.
for adequate voltage.

Minimum Crank Speed

Model RPM Model RPM
CFPSE 120 CFP11E 110
CFP5.9 125 CFP15E 100
CFPT7E 120 CFP23E 100

CFP8.3 120 CFP30 110
CFP9E 130 CFP50 150

C——

Check the battery voltage levels, as well as ‘ SEE Section "TROUBLESHOOTING PROBLEM: LOW BATTERY
the battery connections. VOLTAGE".

-

Check the direction of the crankshaft rotation on the starter motor.
Replace the starter motor, if necessary.

Check for malfunctioning of the starter
motor.

l

-

If the engine oil level is too high, drain any excess oil. If the wrong type
or grade of oil is present, drain and replace it.

l

Check the engine oil level and grade/type.

-

Reference the Troubleshooting Symptoms
Charts in the base engine Operation and
Maintenance manual.

| |

Contact a Cummins Authorized Repair
Facility.
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Troubleshooting

6.4 Engine starts but continues to crank

STOP THE ENGINE AT THE FIRE PUMP CONTROLLER (PLACE THE
CONTROLLER IN THE OFF POSITION) AND TROUBLESHOOT FROM THE
FIRE PUMP DRIVE ENGINE:

PRIOR TO MAKING A SERVICE CALL, PERFORM A VISUAL INSPECTION:

Is the plunger on Contactor Contact a Cummins
A or Contactor B stuck in IF YES Authorized Repair
the UP position? ' Facility.
IF NO !
Start the fire pump from the Fire Pump
Digital Panel (FPDP).
1. Press the AUTO/MAN mode switch on the
FPDP to place the engine in MANUAL mode.
2. Press either the CRANK BATT A or CRANK
BATT B button to start the engine.
Verfiy that the starter is Is the tachometer on the
L . Contact a
functioning correctly. Is the FPDP functioning? Cummins
"Crank FB" LED (LED 50) Does the FPDP screen Authorized Repai
illuminated on the FPDP NOT display "J1939 Lost" at " (;gi?"ty epair
2 ? .
Power Board? ILLUMINATED the top left?
ILLUMINATED ‘
Is the "Engine Running" Contact the fire pump
. ) f controller manufacturer
LED illuminated on the fire . .
ump controller? or the installing
P ’ NOT contractor.
ILLUMINATED
ILLUMINATED ‘
Stop the fire pump. Place a
digital multimeter (DMM) Contact a Cummins
between TB-2 and TB-11. X .
) . Authorized Repair
Start the fire pump. Verify a Facilit
B+ signal between TB-2 and| B+ SIGNAL IS acility.
TB-11. NOT PRESENT
B+ SIGNAL
IS PRESENT
Contact the fire pump
controller manufacturer or
the installing contractor.
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Troubleshooting

6.5 Engine will not stop

TO STOP THE ENGINE:

Turn the fire pump

off at the fire pump -

controller.

Press the
STOP/RESET
button on the Fire
Pump Digital Panel
(FPDP).

Ensure the fire pump controller is
in the OFF position.

]

Is B+ being provided to TB-1 from
the fire pump controller?

IF NO l

Is the FPDP in manual mode?

IF NO l

Open the FPDP. Is the Manual
Keyswitch Override toggle set to
the RIGHT?

IF NO !

Note the status of the AUTO
WAKE (LED 7) and KEY FB (LED
49) and call Cummins in De Pere,

WI, at 800 236-9750.

IF YES

IF YES

IF YES

Press and hold the
‘ engine STOP

button on the side
of the FPDP.

TO TROUBLESHOOT THIS PROBLEM, ONCE
THE FIRE PUMP HAS STOPPED:

Cut off the fuel
supply to the fire
pump.

Contact the fire pump controller
manufacturer or the installing
contractor.

Switch the FPDP setting to AUTO
mode and restart the fire pump
drive engine.

Place the Manual Keyswitch
Override toggle to the LEFT and
restart the fire pump drive engine.
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Troubleshooting

6.6 Low battery voltage

With the engine stopped, is the charging voltage
reading on the FPDP?

h 3

Yes

Stop the engine. Place the fire pump controller in
the OFF position and disconnect the fire pump
controller battery chargers.

g

Check that both battery voltmeters indicate 12 VDC
for standard or 24 VDC for optional operating
systems.

If the voltage is at
12 or 24 volts

Start the engine from the FPDP. Did the voltage
reading on the FPDP increase?

As indicated on the FPDP
display, voltage indications
differ.

As indicated on the FPDP
display, only one battery is
charging.

As indicated on the FPDP
display, neither battery is
charging.

PROBLEM: LOW BATTERY VOLTAGE

If the voltage is
below 12 or 24
volts

—

l

l

l

SYMPTOM: The Fire Pump Digital Panel (FPDP) will mometarily "blink" upon starting or the
fire pump drive engine is slow to crank. There is a high probability that the engine will not

Contact the fire pump controller manufacturer or the
installing contractor.

1. Use a battery hydrometer to check the specific
gravity of the electrolyte in each battery cell. A fully-
charged battery will have a specific gravity of 1.260.
Charge the battery if the specific gravity reading is
below 1.215.

2. Check the electrolyte level in the batteries monthly. If
low, fill the battery cells to the bottom of the filler neck
with distilled water.

3. If the battery voltage listed on the FPDP is below 10
volts, replace the battery.

4. Check for continuity between terminals using a digital
multimeter or other test equipment. Also check the
insulation resistance to ground. Correct any electrical
faults.

5. Check the battery wiring and cable connections for
loose, corroded, worn, or damaged cables. Check both
connectors at the alternator, battery connections, and
engine grounding lug (near the starter motor).

6. Perform a load test on the battery(ies). Charge the
battery(ies).

Normal differences (approximately 3 to 5 percent) in
battery condition may cause differences in indication.
These are normal differences and require no action.

P

If one of the batteries does not charge with the engine
running, check the connections at the battery isolator.

N o

If one or both batteries do not charge with the engine
running, check the connections at the alternator and the
battery isolator.

e

| Contact a Cummins Authorized Repair Facility.
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Section 7 - Component parts and assemblies

7.1 Ordering parts

Replacement parts for the Cummins Inc. equipment
are manufactured to the same quality standards and
specifications as the original equipment. Unapproved
substitution may result in poor performance, reduced
service life, lost production, or unsafe operation.

Cummins Inc. relies on the best and most cost effec-
tive shipping methods, unless specific instructions or
requirements are requested by the customer. When
ordering parts, please be prepared to provide the fol-
lowing information.

* Model and serial number.

+ Part description by name or number.
* Quantity required.

* Purchase order number.

NOTE: A purchase order number is desirable, even if
the part(s) are supplied on a Returned Goods Autho-
rization (RGA) issue number. A purchase order
number helps Cummins and its customer track the
parts and necessary credits.

7.2 Repairs and technical service

Personnel at Cummins Authorized Repair Locations
can assist you with the correct operation and service
of your engine. Cummins has a worldwide service
network of more than 5,000 Distributors and Dealers
who have been trained to provide sound advice,
expert service, and complete parts support.

Check the telephone directory yellow pages or refer
to the directory in this section for the nearest
Cummins Authorized Repair Location.

The Cummins Customer Assistance Center provides
a 24-hour, toll free telephone number to aid in techni-
cal and emergency service when a Cummins Autho-
rized Repair Location cannot be reached or is unable
to resolve an issue with a Cummins product.

If assistance is required, call Toll-Free: 1-800-
DIESELS (1-800-343-7357). Includes all 50 states,
Bermuda, Puerto Rico, Virgin Islands, and the Baha-
mas.

Outside of North America contact your Regional
Office. Telephone numbers and addresses are listed
in the International Directory. Refer also to cum-
mins.com.

7.3 Recommended spare parts inventory

To minimize downtime and increase productivity,
Cummins Inc. recommends maintaining a stock of
spare parts critical to uninterrupted engine operation.
Shipping costs can be lower using ground transporta-
tion rather than overnight or next day air freight. For
this reason, Cummins Inc. can provide a list of recom-
mended spare parts. Contact a Cummins Authorized
Repair Location for additional information.

7.4 Engine data sheet and torque values

The following pages outline applicable reference
material for the CFP50 fire pump drive engine. Table
7-1. represents the engine data for the CFP50 and all
its ratings at the time of this printing. For a complete,
up-to-date, Model Specification Sheet, refer to cum-
mins.com. Table 7-2. Cap screw markings and torque
tables outlines the recommended cap screw mark-
ings and torque values for fire pump drive engines.
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Component parts and assemblies

Table 7-1. CFP50 F10-F80 Engine Data

Air induction system

Maximum temperature rise between ambient air and
engine air inlet

30 °F (16.7 °C)

Maximum inlet restriction with dirty filter

25in. H,0 (635 mm H,0)

Recommended air cleaner element - (standard)

(2) Cummins Filtration AH19076

Lubrication system

Oil pressure range at rated

50-70 PSI (345-483 kPa)

Oil capacity of pan (high - low)

40-32 gal. (152-122 L)

Total system capacity (including bypass filter)

54 gal. (204 L)

Recommended lube oil filter

(5) Cummins Filtration LF3325

Cooling system*

Raw water working pressure range at heat
exchanger

60 PSI (413 kPa) MAX

Recommended minimum water supply pipe size to
heat exchanger

2.50in. (63.50 mm)

Recommended minimum water discharge pipe size
from heat exchanger

3.00 in. (76.20 mm)

Coolant water capacity (total system)

76.5 gal. (289.6 L)

Standard thermostat - type

Modulating

Standard thermostat - range

180-200 °F (82-83 °C)

Normal operating temperature

180-212 °F (82-100 °C)

Minimum raw water flow:

- with water temperatures to 60 °F (16 °C)

70 GPM (4.42 Lisec)

- with water temperatures to 80 °F (27 °C)

85 GPM (5.36 Lisec)

- with water temperatures to 100 °F (38 °C)

100 GPM (6.31 Lisec)

Recommended cooling water filter

(2) Cummins Filtration WF2076

* A jacket water heater is mandatory on this engine. The recommended heater wattage is (2) 4000 down to 40 °F (4 °C)

CFP50 Cooling Loop
— 110
E 100
2 90 -
E 80 /'/
[ il
g 70
5 60
2 s0
o 50 60 70 80 90 100
Raw Water Temperature [°F]

110

Exhaust system

Maximum allowable back pressure by complete exhaust system

27.2 in. H,0 (6.8 kPa)

Exhaust pipe size normally acceptable

12 in. (305 mm)
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Component parts and assemblies

Table 7-1. CFP50 F10-F80 Engine Data (Cont’d.)
Noise emissions - The noise emission values are estimated sound pressure levels at 3.3 ft. (1 m).

Top 105 dBa
Right side 103 dBa
Left side 104 dBa
Front 101 dBa
Exhaust 127 dBa

Fuel supply/drain system

Operating speed in RPM 1470 1500 1760 1800
CFPS50-F10 Fuel rate - galfhr (L/hr) 65.9 |(2494)| 67 |(253.6)
CFP50-F20 Fuel rate - galhhr (Uhr) | 70.5 | (267) | 71.7 [(271.4)
CFP50-F30 Fuel rate - galfhr (Lhr) | 75.6 [(286.2)] 71.7 [(271.4)
CFP50-F40 Fuel rate - gal/hr (L/hr) | 81.5 |(308.7)( 82.9 [(313.7)
CFP50-F50 Fuel rate - gal/hr (L/hr) 75.7 |(286.4)| 77.0 [(291.5)
CFP50-F60 Fuel rate - gal/hr (L/hr) 81.6 |(309.1)| 83.1 |(314.7)
CFP50-F70 Fuel rate - galfhr (L/hr) 86.7 |(328.2)| 88.3 |(334.2)
CFP50-F80 Fuel rate - galfhr (L/hr) 93.2 |(352.9)| 94.9 |(359.4)
Fuel type No. 2 diesel only
Minimum supply line size 1.5in. (38.10 mm)
Minimum drain line size 1in. (25.40 mm)
Maximum fuel line length between supply tank & fuel pump 40 ft. (12 m)
Maximum fuel height above C/L fuel pump 84 in. (2134 mm)
Recommended fuel filter - primary (2) Cummins Filtration FS1006
Recommended fuel filter - secondary None
Maximum restriction @ lift pump-inlet - with clean filter 4 in. Hg (102 mm Hg)
Maximum restriction @ lift pump-inlet - with dirty filter 8 in. Hg (203 mm Hg)
Maximum return line restriction - without check valves 6.5 in. Hg (165 mm Hg)
Minimum fuel tank vent capability 15 ft%/hr (.45 m*/hr)
Maximum fuel temperature @ lift pump inlet 160 °F (71 °C)

Starting and electrical system

Min. recommended battery capacity - cold soak at 0 °F (-18 °C) or above 24V
Engine only - cold cranking amperes 1800 CCA*
Engine only - reserve capacity 460 minutes*

*Based on FM requirement for a minimum of 900 CCA and 430 reserve capacity minutes

Battery cable size - minimum of 2/0 AWG and maximum cable length not to exceed 6 ft. (1.5 m) 24V
Maximum resistance of starting circuit 0.002 Ohms
Typical cranking speed 150 RPM
Alternator (standard), internally regulated 35 amps
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Operating conditions

Operating Speed in RPM 1470 | 1500 1760 1800
CFP50-F10
Output - BHP (kW) | 1352 | (1009) [ 1375 | (1026)
Ventilation air required - CFM (litre/sec) | 2433 | (1148) | 2493 | (1177)
Exhaust gas flow - CFM (litre/sec) | 6309 | (2878) | 6460 | (3049)
Exhaust gas temperature - °F (°C) | 680 (360) 680 (360)
Heat rejection to coolant - BTU/min. (kW) | 35433 | (623) | 36265 | (637)
Heat rejection to ambient - BTU/min. (kw) | 8122 | (143) [ 8311 (148)
CFP50-F20
Output - BHP (kW) 1473 (1099) 1497 (1117)
Ventilation air required - CFM (litre/fsec) | 2735 | (1201 | 2803 [ (1323)
Exhaust gas flow - CFM (litre/sec) | 7092 | (3347) | 7261 | (3427)
Exhaust gas temperature - °F (°C) 764 (407) 764 (407)
Heat rejection to coolant - BTU/min. (kw) | 39832 | (700) | 40766 | (716)
Heat rejection to ambient - BTU/min. (kW) | 9130 | (160) | 9342 (164)
CFP50-F30
Output - BHP (kW) 1593 | (1188) 1619 (1208)
Ventilation air required - CFM (litre/sec) | 2994 | (1413) | 3069 | (1448)
Exhaust gas flow - CFM (litre/sec) | 7765 | (3665) | 7951 [ (3753)
Exhaust gas temperature - °F (°C) | 837 | 4470) 837 4470)
Heat rejection to coalant - BTU/min. (kW) | 43613 | (766) | 44636 | (784)
Heat rejection to ambient - BTU/min. (kW) | 9997 [ (176) | 10229 | (180)
CFP50-F40
Output - BHP (kW) 1713 (1278 1741 (1299)
Ventilation air required - CFM (litre/sec) | 3220 | (1520) | 3300 | (1558)
Exhaust gas flow - CFM (litre/sec) | 8350 | (3941) | 8550 | (4036)
Exhaust gas temperature - °F (°C) | 900 (482) 800 (482)
Heat rejection to coolant - BTU/min. (kw) | 46800 | (824) | 48000 | (844)
Heat rejection to ambient - BTU/min. (kw) | 10750 | (189) | 11000 | (193)
CFP50-F50
Qutput - BHP (kW) 1566 (1168) 1594 (1189)
Ventilation air required - CFM (litre/sec) 3099 | (1463) | 3325 | (1570)
Exhaust gas flow - CFM (litre/sec) 7255 | (3425) | 8049 | (3799)
Exhaust gas temperature - °F (°C) 695 (368) 726 (385)
Heat rejection to coolant - BTU/min. (kW) 44968 | (790) | 45421 (798)
Heat rejection to ambient - BTU/min. (kW) 8276 (145) 8480 (149)
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CFP50-F60

Output - BHP (kW) 1705 | (1271) [ 1736 | (1295)

Ventilation air required - CFM (litre/sec) 3484 | (1644) | 3739 | (1765)

Exhaust gas flow - CFM (litre/sec) 8158 | (3850) | 9050 | (4272)

Exhaust gas temperature - °F (°C) 816 (435) 816 (435)

Heat rejection to coolant - BTU/min. (kW) 50561 (889) 51071 (897)

Heat rejection to ambient - BTU/min. (kW) 9305 (164) 9534 (168)
CFP50-F70

Output - BHP (kW) 1843 | (1375) | 1877 | (1400)

Ventilation air required - CFM (litre/sec) 3814 (1800) 4093 (1932)

Exhaust gas flow - CFM (litre/sec) 8829 | (4215) | 9906 | (46786)

Exhaust gas temperature - °F (°C) 893 (478) 893 (478)

Heat rejection to coolant - BTU/min. (kW) 55343 (973) | 55901 (982)

Heat rejection to ambient - BTU/min. (kW) 10185 (179) 10436 | (183)
CFP50-F80

Cutput - BHP (kW) 1982 | (1479) | 2018 | (1505)

Ventilation air required - CFM (litre/sec) 4100 | (1935) | 4400 | (2077)

Exhaust gas flow - CFM (litre/sec) 9600 | (4531) | 10650 | (5027)

Exhaust gas temperature - °F (°C) 960 (5186) 960 (5186)

Heat rejection to coolant - BTU/min. (kW) 58500 | (1046) | 60100 | (1056)

Heat rejection to ambient - BTU/min. (kW) 10950 | (192) 11220 | (197)
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Table 7-2, Cap screw markings and torque tables

Cap Screw Markings and Torque Values

ACAUTION A

Always use a cap screw of the same measurement and strength as the cap screw being
replaced. Using the wrong cap screws can result in engine damage.

Always use the torque values listed in the following tables when specific torque values are not
available.

When the ft-Ib value is less than 10, convert the ft-Ib value to in-Ib to obtain a better torque with
an in-lb torque wrench. Example: 6 ft-Ib equals 72 in-lb,

Metric Cap Screw ldentification

Sample: M8-1.25 x 25
Value: M8 1.25 X 25
Meaning: Majar tmﬁﬁggsgeter n Dlstan:::r:ﬁlti\:.lz?;lr;hreads Length in millimeters

Metric Cap Screw Head Markings

Metric cap screws and nuts are identified by the grade number stamped on the head of the cap
screw or on the surface of the nuts.

Commercial
Steel Class BA Ak 123
7 )
Caps Screw
Head Markings { ) { )
Nl N
US Customary Cap Screw Identification
Sample: 5/16 x 18 x 1-1/2
Value: 5/16 18 1-1/2
Meaning: Major thrﬁ;ig;ameter H Number of threads per inch Length in inches

U.S. Customary Cap Screw Head Markings
U.S. Customary cap screws are identified by radial lines stamped on the head of the cap screw.

SAE Grade 5

w/ three lines SAE Grade 8

3

LIL %
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Component parts and assemblies

Metric Cap Screw Torque Values (lubricated threads)

Class: 8.8 10.9 12.9
Diameter | Castlron | Aluminum | Castlron | Aluminum | Castlron | Aluminum
mm Nem | ft-lb | Nom | ft-lb | Nem | ft-lb | Nem | ft-lb | Nem | ft-lb | Nem | ft-Ib
6 9 5 7 4 13 10 7 4 14 9 7 4
7 14 9 11 7 18 14 11 7 23 18 11 7
8 23 17 18 14 33 25 18 14 40 29 18 14
10 45 33 30 25 B85 50 30 25 70 50 30 25
12 80 60 55 40 115 85 55 40 125 95 55 40
14 125 90 90 65 180 | 133 90 65 195 | 145 90 65
16 195 | 140 | 140 | 100 | 280 | 200 | 140 | 100 | 290 | 210 | 140 | 100
18 280 | 200 | 180 | 135 | 390 | 285 | 180 | 135 | 400 | 290 | 180 | 135
20 400 | 290 — — 550 | 400 — — — — — —
U.S. Customary Cap Screw Torque Values (lubricated threads)
Grade: SAE Grade 5 SAE Grade 8
%‘;’:ifgez: Cast Iron Aluminum Cast Iron Aluminum
Nem ft-Ib Nem ft-Ib N*m ft-lb Nem ft-lb
1/4-20 9 7 8 6 15 11 8 6
1/4-28 12 9 ] 7 18 13 9 7
5/16-18 20 15 16 12 30 22 16 12
5/16-24 23 17 19 14 33 24 19 14
3/8-16 40 30 25 20 55 40 25 20
3/8-24 40 30 35 25 60 45 35 25
7/16-14 60 45 45 35 90 65 45 35
7/16-20 65 50 55 40 95 70 55 40
1/2-13 95 70 75 55 130 95 75 55
1/2-20 100 75 80 60 150 110 80 60
9/16-12 135 100 110 80 190 140 110 80
9/16-18 150 110 115 85 210 155 115 85
5/8-11 180 135 150 110 255 190 150 110
5/8-18 210 155 160 120 290 215 160 120
3/4-10 325 240 255 180 460 340 255 190
3/4-16 365 270 285 210 515 380 285 210
7/8-9 490 360 380 280 745 550 380 280
7/8-14 530 390 420 310 825 610 420 310
1-8 720 530 570 420 1100 820 570 420
1-14 800 590 650 480 1200 890 650 480

Cummins fire pump drive engine CFP50

I0&M manual

Doc. A042J566, Rev. 10/2019



Component parts and assemblies

7.5 CFP50 assembly drawings
Please refer to our website at cummins.com for the most up-to-date information.

Drawing No.

Description

A042J665

General Arrangement, Installation, Fire Pump, CFP50 F50-F80

A042H690

Assembly, Fire Pump, CFP50 F50-F80

A059J632

Assembly, Engine, CFP50 F50-F80

17906

Assembly, Cooling Package, CFP50

17907

Assembly, Expansion Tank, CFP50

17895

Assembly, Front Guards, CFP50

A042J921

Assembly, Coolant Heater, CFP50

A059J726

Harness, Engine Interface, CFP50

AD42J920

Assembly, Operator Station, CFP50

Assembly, All Components Top-level:

A042H778

Assembly, Panel, Digital Mechanical

A059J635

Assembly, Fuel System, CFP50

A042J936

Assembly, Raw Water Misc. Piping, CFP50

A042G835

Assembly, Raw Water Cooling Loop, 2-1/2" Vertical, CFP50

A042G142

Assembly, Sea Water Cooling Loop, 2-1/2" Vertical, CFP50

A042J128

Schematic, Overall CFP50, GEN || FPDP

A063M269

Assembly, Oil Drain, CFP50

7-8
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8 | 7

\/ 4

2

\ 1

LEGEND AND DATUM IDENTIFIER REV REVISION DWN | CKD |APVD| DATE
ENGINE ONLY LIFTING POINTS 71,86 REMOVED ENGINE FUEL TANK, ADDED
SHEET | INSTALLAT ION DRAWING [ TURBOCHARGER HEAT SHITLDS NOI34|MST0T|MSTOT|18SEPI9
SHEET 2 DRIVE LINE OPTIONS 8" ANSI FLANGE 58.04
SHEET 3 FLYWHEEL DETAIL EXHAUST CONNECT\ON\
DATUN "A" FACE OF FLYWHEEL HOUSING
DATUM "B" REAR LEG BOLT LOCATION
DATUM 'C" FLYWHEEL MOUNTING SURFACE D
DATUM "D" UJOINT ADAPTER MOUNTING SURFACE
DATUM "EOS" END OF PUMP SHAFT
644
3.69 |
CFP50 CONNECTION INFORMATION 1.08 * *
SAL #0 FLYWHEEL HOUSING
1" NPT FUEL INLET
3" FLANGE RAW WATER INLET
2-1/2" NPT RAW WATER DISCHARGE
120 / 240 VAC COOLANT HEATER (8000 WATTS)
8" DIA FLANGE EXHAUST CONNECTION
OPTIONAL DRIVESHAFT 587.55, 250mn ENDS
374" CONDUIT KNOCKOUT
CONTROL PANEL CONNECTION
SEE NOTE |
JACKET WATER =
COOLANT FILL c
[ H S 4
TE . ) — (» ET \ L L = %b = =l
CUSTOMER TO PROVIDE S— /. J—u‘ 7 ) ) Ji N i DIGITAL CONTROL PANEL 2 (O ~ ! 94.33
CONDUIT KNOCKOUT i | ‘I | N\ W 7 L N
BATTERY CHARGER — | 17 ‘ —— A 93,24
CONNECT [ON | s 1B > 3
SEE NOTE 2 ‘ H FUEL PUNP ¢ } \ o 3" FLANGE I y
A ‘ ! s | ) ON 2-1/2" NPT PIPE 1
BATTERY CONTACTOR 2 ingjys i : | 6 | | = e | RAW WATER INLET \
BATTERY CONNECTIONS 23 g LS | O, | T ! y T H =
. 1= ) <«
BATTERY CONTACTOR | ol 9 — 37.54 AN T _ %
BATTERY CONNECTIONS I ARE N , O 2868 i T : | o ‘ 32,00
= 22.76 L — 22.35 u
0 e 0 ] | NEil Yo — | - \
\ L \LUBE OIL FILTERS = [
COOLANT HEATER CONNECTION \ COOLANT FILTERS f— 2552 —»f FUEL FILTERS LUBE OIL FILL = = |85 36.74 ENG\NE(LCRANK
SHAFT
NEGATIVE BATTERY CONNECTION FUEL RETURN: 3/4" NPT DIP STICK 15.28 (=
FUEL SUPPLY: 1" NPT 68.45 B
5.5~ @1.00 OOLANT HEATER CONNECTION W s
/\o PLACES :
= -
o]
@
39.75 U é
-l d
% 8.24
81.88 1- 4
. s
8.24
39.15 j 2-1/2" NPT
H RAW WATER OUTLET
NOTES :
I. ALL PLUMBING MUST BE SUPPORTED AND/OR ISOLATED SO THAT NO WEIGHT
OR STRESS IS APPLIED TO ANY ENGINE COMPONENT
2. REFER TO ENGINE DATA SHEET FOR CUSTOMER CONNECTION RECOMMENDATIONS.
3. DRAWING SUBJECT TO CHANGE WITH OUT NOTICE.
4. CONTROL PANEL TERMINAL BLOCKS: I, 2, 3, 4, 5, 9, 10
301, 302, 303, 304, 310, 311, 312 A
1,75 == b 5. BATTERY CHARGER CONNECTION TERMINAL BLOCKS: 6, 8, I
el 10 00— (LOCATED N CONTACTOR BOX)
16.67
83.33 DINENSIONS ARE IN: INCHES CMI DATA CLASSIFICATION .
120.00 1 ARE IN DO NOT SCALE PRINT Cummins Confidential Cummins  Inc.
123,51 "”‘gma;%%”éﬁgaFL“%[SS SCALE 0.050 DWN  HE392 ITEM NAME
128.25 o E G @S co_- GENERAL ARRANGEMENT
XX, £ (030 INOR 0.25 m APVD -
130.00 T oo oG DATE  07JUL2017 CFP50-F50/60/10/80
EONE IDEVTIAL ALD PRORE £ BT 1D SHALL HoT B B13cL05ED 10 0THERS| p e o gk e A Ol OF BEE | CAD SHEET [ ITEM NUMBER REV
e e A A L T TN T M D‘ | OF 3 A042J665 |




8 | 7 6 5 \/ 4 3 | 2 | 1

LEGEND AND DATUM IDENTIFIER REV|REL NO REVISTON DWN | CKD |APVD| DATE
SHEET | TNSTALLATION DRAWING [ 12019-453|SEE SHEET | FOR REVISION DETAILS NOT34|MSTOT[MST0T|I8SEP 19
SHEET 2 DRIVE LINE OPTIONS
SHEET 3 FLYWHEEL DETAIL
DATUM "A" FACE OF FLYWHEEL HOUSING
DATUM "B" REAR LEG BOLT LOCATION
DATUM "C" FLYWHEEL MOUNTING SURFACE
DATUM "D" UJOINT ADAPTER MOUNTING SURFACE
DATUM "EOS" END OF PUMP SHAFT

| = |
N oH S © SR ﬂ
= e . SEE DETAIL A =l SEE DETAIL D
G 0 = 0
I\l - 7= ‘il : o
L 3 = N =l -
[ S— — I — N
i ~ — —
L] — . —_— e s = ‘7 5, T T T T _E-;1
= E i=as S N I=a il <
| : ° ' = - | n B .
(‘ o\ | \ ( :‘”'J ; i
| A T ! Bl S gt {1
n e i . : /| " e ja= : i
o =i T e S e
32.66 = /
- = / - —
: - ] N —
O i ’ e ) O i © O B -
[0S ) || £0s
o 30,39 ——»=|
SEcTion A-A section A-A
g B0.67
B0.53 ° 12 HOLES EQUALLY SPACED
8 HOLES EQUALLY SPACED ON A 21.38 BOLT CIRCLE
ON A 17.25 BOLT CIRCLE ~
$18.35 o @22.50
=
Il H [
MIBx2.5 TAPPED THROUGH I i
8 HOLES EQUALLY SPACED WI18x2.5 TAPPED
— .06 ON A 8.583 BOLT CIRCLE [0} : ’ >—{0] I.18 DEEP
. [cH<4p—1{A] >0
30.25 o .30 8 HOLES EQUALLY SPACED <] 4]
ON A 8.583 BOLT CIRCLE 30.25 4.9
31.31 SHAFT ENGAGEMENT
35.92
U-JOINT ADAPTER & DRIVE SHAFT DETAIL 3655
DETAIL A
SCALE 0.120 TORSTONAL COUPLING & DRIVE SHAFT DETAIL
DETAIL B
SCALE 0.120
DIMENSIONS ARE IN: INCHES CM| DATA CLASSIFICATION H
NOTE: W DO NOT SCALE PRINT| ™ hental Cummins Inc.
1. TORSIONAL ANALYSIS REQUIRED FOR VERTICAL TURBINE INSTALLATION Mo AT ST .00 heser e ITEM NAME
2. REFERENCE OWNERS MANUAL FOR DRIVE SHAFT ALIGNMENT SPECS o 3 @S e o GENERAL ARRANGEMENT
3. DRAWING SUBJECT TO CHANGE WITHOUT NOTICE. i E 50N G G S CFP50-F50/60/70/80
4 REFERENCE SHEET | FOR BASE FIRL PUMP INTERFACE MG e+ | DATE_DI0LZ01]
B T T o SVt o 8] 00 ST [ 7o 00 w
USED'FOR ANY PURBOSE WITHOUT WRITIEN CONSENT OF CUMNINS it SEE_ASME Y14.5-2009 T0 CES 10303 D | 2 OF 3 A042J665 |

8 7 6 5 A 4 3 2 | 1




7 6 5 \/ 4 3 | 2 | 1

REV|REL NO |REVISION DWN | CKD [APVD| DATE
I |2019-453|SEE SHEET | FOR REVISION DETAILS NOT 34 MSTOT|MSTOT|I8SEPI9

5/8-11 UNC 28 TAP
24V

6 HOLES EQUALLY SPACED
ON A 21.38 BOLT CIRCLE

_
N
ZBIN
S T T

pETAIL C
SCALE 0.200

SEE pETAIL C

DIMENSIONS ARE IN: INCHES CMI DATA CLASSIFICATION

DO NOT SCALE PRINT Cummins Inc.

APVD

DATE 074UL2017 CFP50-F50/60/10/80

ARE_IN Cummins Confidential
R po s TaRcts ULESS SCALE 0.100 DWN_ HE392 ITEM NAME
Ry @g - o| GENERAL ARRANGEMENT

ANGULAR TOLERANCE. =+ I

o
BB T O o B O STk m
USEDFOR ANY PURPOSE NI THOUT VA1 TTEN CONSENT OF CUMNING- 1€ SEE ASME Y14.5-2009 T0 CES 10903)@ | 3 OF 3 A042J665 I

7 6 5 A 4 3 2 | 1




8 ‘ 7 | 2 ‘ |
BILL OF MATERIAL REV|REL NO |REVISION DWN | CKD |APVD| DATE
TEM(ATY DESCRIPTION PART NUWBER UPDATED PER 17895,17906 & A042J921;
|| I [BASE, FIREPUMP; CFP5O 17894 REMOVED 18361,67946, 123824, 12526-12-8,
2 | [ASSEMBLY, FRONT GUARDS; CFP50 17895 I [2019-453[A042D567 & A042F382; ADDED A059J7126 & NOI34{MSTOT |MSTOT|ITSEPI9
3 | | |ASSEMBLY, COOLING PACKAGE; CFP50 17906 A063M269; REPLACED A042K093, 17897 8
4 | 1 |[TANK, EXPANSION ASSEMBLY; CFP50 17907 21839 W/ A059J632,A059J635 & A042A8TS
5 | 2 [FLEX, EXHAUST, 8" FLANGE; CFP23E/CFP50 A042ABT5
6 | | [CONTACTORS, MANUAL START; FIRE PUMP, RIGHT A042B041
7 | 1| [ASSEMBLY, OPERATOR STATION; CFP50 A042F 920
8 | | [BRACKET, CONTACTOR ENCLOSURE; CFP50 A042F 922
9 | | |COOLING LOOP, 2-1/2", VERT, RAW WATER £0426835
10 | | [CONTROL ASSEMBLY; FPDP, MECHANICAL CARBON STEEL A042ZHTT8
11 | 1 [ASSEMBLY, COOLANT HEATER; CFP50 40424921
12 | 1 [MISCELLANEQUS PIPING, CFP50; WITH FRAME, RAW WATER 20421936
13 | | [ASM, ENGINE, 69; CFP50-F50/60/70/80, W/O FUEL TANK 40590632
14 | 1 [ASM, FUEL SYSTEM; CFP50, W/O FUEL TANK 70590635
15 | | [HARNESS, ELECTRICAL WIRING; CFP50-80, LH CONTROL, 24V 20591726
16 | I [ASM, OIL DRAIN; CFP50 A063M269
17 |65 [COOLANT, FC EG PM, | GALLON cc2143
R o von s ] 0 T Cummins. nc
DIAVING TOLERACLS IILESS SCALE 0080 DWN_ HE392 e ITEM NAE
m @g o o| ASSEMBLY, FIRE PUMP
ANGULAR TOLERMCE . & 1 DATE I5FEB20IT CFP50’ F50/60/70/80
B | O . R o B e S T
USEh"T0R ANY PURFOSE W THOUT WRITTEN CONSENT OF LUKMINS. ing SEE ASME 114.5-2009 T0 CES 10903 D | | OF 3 A042H690 |

2

1




8 7 6 5 \/ 4 3 | 2 | 1

REVIREL NO |REVISION DWN | CKD [APVD] DATE
T84 | [2019-453]SEE SHEET | FOR REVISION DETAILS N0134|Ms707|MS 07| 175EP 19
ENG INE ONLY LIFTING POINT 58.02
8" ANSI FLANGE
EXHAUST QUTLET
|
w [ T T
] |
- =
[i q =O 5l \ - J I
==
G ———r—r |
4013 R
PV )
—
==y ®
ﬁ AL A
6,44 i
j @ . l
i =0
560 | — 11 ] Ll 1 7 T I T
* [} o ® @
o N
e et e ) SRVEs e
. | L L
=
49.95 —_—— —
O M |
= -
° I \}»
91 | )
ENG INE ONLY LIFTING POINT R T
134,22
OIL FILL
COOLANT FILL OOLANT FILL DIP STICK
AIR FILTERS
[ 0 — o . . - - o
| 1L A
=R HlE = ’ B 1 = DIGITAL CONTROL
A~ B h B PANEL
e s K \% . B -
e i D = | o
93.29 H|° g N0 ° 94,39 2" NPT TR
‘ RAW WATER == o,
ENG INE CRANK ‘ T 2 DISCHARGE - T T
! y 2 PLACES C A—
SHAFT ¢ ) | .
\ Bl FUEL PUMP Q\ 8\ |71 e
‘\ = = -
i q | = 51.90
H Q T
3151
32.00 3 o) 29.47 | ’H
=\ 22.13 il 2035
2" NPT LIFTING POINT FUEL FILTERS LUBE 0IL DRA\NJ \MUBE OIL FILTERS 1,83 —»] =
RA WATER 1 CORNERS
DISCHARGE FUEL RETURN: 3/4" NPT 6843
2 PLACES
FUEL SUPPLY. 1" NPT 70,43
DIMENS IONS ARE IN: INCHES CMI DATA CLASSIFICATION

DO NOT SCALE PRINT Cummins Inc.

@

AREIN Cummins Confidential
RS | sctomm ow dce ITEM NANE
Ry g o ASSEMBLY, FIRE PUMP
XXX £ 030 INOR O

AREIHIN CFP50-F50/60/70/80

XX 810 11 O
ANGULAR TOLERMNCE: =+ I

O O B O YA A BuAL o NoT BE 5 4cL35¢0 10 THERs
DIMENSIONING AND TOLERANCING
IN HARD COPY OR ELECTRONIC FORM, REPRODUCED BY ANY MEANS, OR .
USED FOR_ANY PURPOSE WITHOUT WRI TTEN CONSENT OF CUMMINS INC SEE_ASME_114.5-2009 T0 CES 10903 2 OF 3 A042H690

25 m
R 0.075 mm

FOR INTERPRETATION OF MUST CONFORM | S&= | CAD SHEET | ITEM NUMBER REV

D \

8 7 6 5 A 4 3 2 !




8 7 6 5 \/ 3 | 2 | 1
) ~— REV[REL NO |REVISION DWN | CKD | APVD] DATE
gj | |2019-453[ SEE SHEET | FOR REVISION DETAILS W01 34| Ms707[WST07 1 75EP 19
=1 NN
] T I Q¥ 7 STARTER CONTACTOR |
‘ D BATTERY CONNECTION
. / 4 s
X ] O ﬁ ~
o / ¢
i STARTER CONTACTOR 7—
/ BATTERY CONNECT 0N
i
:
/ il
0, )

(|

L

3" ANS I FLANGE
RAW WATER SUPPLY

A -y

I/2-13 UNC 28 TAP

|14 129.00] DEEP

16 HOLES EQUALLY SPACED

ON A 26.75 [679.451 BOLT CIRCLE

36

DETAIL A

SCALE

0.160

14

[72-13 UNC 2B TAP

I.06

[27.43]

DEEP
8 HOLES EQUALLY SPACED
ON A I7.25 [438.15] BOLT CIRCLE

918-11 UNC 28 TAP
I.24 [31.496] DEEP
6 HOLES EQUALLY SPACED

SEE DETAIL

A

ON A 21.38 [543.052] BOLT CIRCLE

/\
SEE DETAIL B

A-A

5.50 4‘J<F4>

SECTION

0

FACE OF FLYWHEEL HOUSING
T0 EDGE OF FRANE

“\\L*NEGAT\VE BATTERY CONNECTIONS

OOLANT HEATER CONNECTION

OOLANT FILTERS

10 PLACES

OOLANT HEATER CONNECTION J/'QS\ 00

+ +

81.88

BH_LL 2o ol 1] ®0]

@

Cummins Inc.

ITEM NAME

ASSEMBLY,

FIRE PUMP

CFP50-F50/60/70/80

MUST CONFORM
T0 CES 10903

3OF3

I TEM NUMBER

A042H690

‘ REV
|

|75 —e= |-
— 10.00 =
16.61
0.96 —=
FACE OF FLYWHEEL HOUSING DETAIL B 83.33
120.00
T0 FACE OF FLYWHEEL SCALE 0,160
0.63 — 128.25
FACE OF FLYWHEEL HOUSING 130.00
TO FACE OF FLYWHEEL
DIMENSIONS ARE IN: INCHES CMI DATA CLASSIFICATION
1ARE IN: . DO NOT SCALE PRINT Cuming Confidential
TG | S0 e [om W
X 1 INOR 4 mn CKD MS707
R = [poww
MGULAR TOLERMGE: £ I DATE I5FEB2017
THIS DOCUMENT (AND THE INFORNATION SHONN THEREON) IS FOR INTERPRETATION OF
RN G CHRCHE 0 LI 5 DRSO b WES1 0V G ARD TOLRAICIG,
USED FOR_ANY PURPOSE WITHOUT WRITTEN CONSENT OF CUMMINS INC SEE ASME 114.5-2009

S CAD SHEET
D

1




3

2

—

|
BILL OF MATERTAL

REV |REL NO REVISTON DWN | CKD |APVD| DATE
[TEM QT JESCRIPTION JART NOMBER - | 2019-064|RELEASED TO PRODUCT ION NO134]MSTOT|MSTOT |1 4MAR 9
| 2 |GASKET, 6" EXHAUST FLANGE 106322
; T WANUAL. CrPs0 042 566 A |2019-310ADDED A062/709 BRACKET & NOTE NOI 34 MSTOT{MSTOT|ITJULIY
3 | |BRACKET, THROTTLE CONTROL; CFP50 A0627709 2 12019-453 ADDED 106322 QTY(2) NO T34 MSTOT{MSTOT|OTOCTI9
4 | |ASM, ENGINE, CFP50-F50/60/70/80; KTA50-GY, I800RPM - 2220HP CFP50F50-F800GRB_DAV
5 | 188 |PREMIUM BLUE 15W40; (QUART) V705290

o o

= =
= =

@O/

(Y —— -

() RE-LOCATE FUEL THROTTLE VALVE

(COMES ON ENGINE)

BRACKET & SHORTEN

10 A062/709

CABLE

DIMENSTONS ARE IN: [NCHES
[ ] ARE IN:

DO NOT SCALE PRINT

CMT DATA CLASSIFICATION

Cummins Confidential

XX =+

DRAWING TOLERANCES UNLESS
OTHERWISE SPECIFIED

X4 1IN OR 4 mm

L INOR 0.7 mm
X XK £ 0030 INOR 0.25 mm
XXX 4 010 INOR 0.075 mm
ANGULAR TOLERANCE: 4 I°

SCALE 063 DWN  NOI34
/?$§N F,///W CKD  MST07
\iikﬁ/ L\\\\\J APVD  MSTOT

DATE  [4MAR2019

&

Cummins Inc.

W/O FUEL TANK

THIS DOCUMENT

(AND THE INFORMATION SHOWN THEREON)

CONF IDENTIAL AND PROPRIETARY AND SHALL NOT BE DISCLOSED TO OTHERS
IN HARD COPY OR ELECTRONIC FORM, REPRODUCED BY ANY MEANS, OR
USED FOR ANY PURPOSE WITHOUT WRITTEN CONSENT OF CUMMINS INC.

FOR INTERPRETATION OF
DIMENSTONING AND TOLERANCING,

MUST CONFORM
T0 CES 10903

| TEM NAME

ASM, ENGINE, 69
CEP50-F50/60/70/80,

DWSTCAD SHEET | ITEM NUMBER

Bl [OF | ADD9J637

REV

.

A

SEE ASME Y14.5-2009

1




8 | 7 6 5 \/ 4 | 2 | 1
BILL OF MATERIAL REVIREL NO |REVISION DWN | CKD [APVD| DATE
I TEMOTY DESCRIPTION PART NUNBER | (3) - [2010-494[RELEASED TO PRODUCTION DAN 14DEC 0
| 3 |PLUG,PIPE; INT HEX -4 NPT,STEEL 12212-4 -
2 PLUG,PIPE, INT HEX -8 NPT,STEEL 122128 B |2017-760 é?gigé?ggi%%%éggf’“ggg DELETED KE392 15FEB1 T
3 |22 |CLAMP, T-BOLT; 3.28-3.59 13164-0350
4 | 4 [CLAMP, T-BOLT; 5.28-5.59 13164-0550 3 12019-453 ﬁggg%é?%%&?g””' 12212-8,B-1119T, lyoi34]us707|Ms707|1756P 19
5 6 |FITTING, BARBED HOSE; 3" NPT-3" HOSE 13779
6 | [HEAT EXCHANGER, SHELL AND TUBE, 2-PASS; 8" DIA. W/ 2-1/2" NPT WATER CONNECTION 16229
1 2 |HEAT EXCHANGER, SHELL AND TUBE, 4-PASS; 8" DIA. W/ 2" NPT WATER CONNECTION 16230
8 | |TUBE, JW SUCTION SPLITTER; CFP50 16409
9 | |BRACKET, JW TUBE MIQUNTING; CFP50 16493
10 | [BRACKET, TUBE BRACE; FITS 3" U-BOLT 16503
Il 2 |TUBE, RADIATOR, 3" DIA. 90 DEGREE, 10" X 8" 17059
12 | 2 |TUBE. RADIATOR, 3" DIA. 90 DEGREE, &' X 20° 17060
13 | 1 |TUBE, LTA DISCHARGE, CFP0 17061
14 | |TUBE, JW SUCTION; CFP50 17062
15 | [BRACKET, JW TUBE BRACE 17115
16 | |BRACKET, HEAT EXCHANGER MOUNTING; CFP50 17908
I7 | 2 |BRACE, FORMED 17910
18 | [BRACKET, TUBE BRACE; FITS 3" U-BOLT 17919
19 | |FLANGE ADAPTER, 3" STRAIGHT; LTA CIRCUIT DISCHARGE, CFP50 17962
20 | 2 |BRACKET, FRONT SUPPORT BRACE; CFP50D 18034
21 | |BRACE, FRONT SUPPORT; CFP50 18110
22 | [ELBOW; 3" D, 90 DEGREE 21042
23 | 2 |[ELBOW; 3" ID, 90 DEGREE 21042
24 | 4 |ELBOW; 3" ID, 90 DEGREE 21042
25 | | [GASKET, WATER HEADER 3633419
26 | 2 [HOSE, 5" x 6" LONG 244806-5
27 | 4 |CLAMP, U-BOLT, GUILLOTINE; 3.00" 89545K
28 | [CLAMP, U BOLT; 5" GUILLOTINE 89549K
29 | 4 [HOSE,EPDM; 3.00IN IDx6.00IN LONG A042F058
30 | [ELBOW, WATER INLET; CFP50 A058N989
31 | |BRACKET, HEAT EXCHANGER; 8" DIA A062ZT707
32 | [PETCOCK. 1/2" NPT MALE; - B-11197

@ PLUG HEAT EXCHANGER PORTS W/ CAPS

\Mt’\
SN

RE-USE CLAMP
(COMES ON ENGINE)

6

DIMENSIONS ARE IN: INCHES
[ 1 ARE IN

CMI DATA CLASSIFICATION

Cummins Confidential

DO NOT SCALE PRINT Cummins Inc.

DRANTIG TOLERANCES UNLESS
GTHERWISE SPECIFIED

X £ 1 INOR 4 m

ANGULAR TOLERANCE. =+ I

SCALE 0.188 DWN_ DAN ITEM NAME

CKD -
‘5’ APVD -
DATE  14DEC2010

CFP50

e@) ASSEMBLY, COOLING PACKAGE

DOCUNENT (AND THE INFORWATT

TN HARD COPY OR ELECTRONIC FORM, REPRODUCED

USED FOR_ANY PURPOSE NITHOUT WRi

S T Sio TERED TS TOR TNTERPRETATION O [ usT CONFORM | 288 | CAD SHEET | TTEM NUWBER ROV
CONF IDENTIAL AND PROPRIETARY AND SHALL NOT BE DISCLOSED TO OTHERS)
DIMENS [ONING AND TOLERANCI NG,
11EN COUSERT 0r" w1 SEE ASME Y14.5-2009 T0 CES 10903|D | | OF | 17906 3




BILL OF MATERIAL
(BYN] 11em] oty DESCRIPTION PART NUMBER
\ || HOSE, VENT LINE, 1/4" 1D X 18" LG 801-04
2 || HOSE, VENT LINE, 1/4" 1D X 46" LG 801-04
3 || HOSE, VENT LINE, I/4" ID X 42" LG 801-04
4 || HOSE, VENT LINE, I/4" ID ¥ 30" LG 801-04
5 || HOSE, VENT LINE, 1/4" ID X 18" LG 801-04
6 || HOSE, VENT LINE, 1/4" ID X 18" LG 801-04
7 2 | ELBOW,3/4 FNPT X 3/4 MNPT, - LTL-SE3445
8 6 | ELB, 90 DEG, -4 JIC X -4 NPT 12270-4-4
9 7 | HOSE END, STR, -4 FLR X -4 HS 12543-4-4
10 | 4 | FTG, STR, -12 BEAD X -12 NPT 12545-12-12
I | 2 | HOSE END, STR, -2 NPT X -4 HS 14590-2-4
12 | 3 | HOSE END, STR, -4 NPT X -4 HS 1 4590-4-4
13| | | TANK, SURGE, DUAL CHAMBER - 20 GAL - 10 GAL 16390
14 | | | ANGLE, TUBE SUPPORT 17106
15 | 2 | BRACKET, EXPANSION TANK, CFP50 17909
16 | 2 | HOSE,SILICONE, 3/4IN ID x 60.00IN LONG AOA2FOT3
This document contains confidential and trade secret information, is the -
prser Iy o1 s e Forr LI und s gt o e pecene iy conenc Fire CORPORATE OFFICE WD 0PFIT CENTER
gocamenl Jn Conldence ond ogrees e Coxcepl s outhor ey g by Power 1600 BUERKLE ROAD 815 LANRENCE DRIVE
Confrdentiol o frade secrel infarmation iherarn, (29 nol Lapy ihe document, WHITE BEAR LAKE, MN DEPERE, WISCONSIN
(3100 acluse tohers el e samenl o e confdent ol or e . IV C UMM INSF | REPOWER . COM
”H dozumen:, or upon demar’vd, return Qge dccwsvenﬁ, all copies thereof, and
all material copied therefrom. COPYRIGHT Cummins Fire Power LLC TANK, EXPANS ‘ON ASSEMBLY
REPLACED AQ42F0T73 WAS UNLESS OTHERWISE SPECIFIED ALL DINENSION ToLERaNcES ARe | CF P50
B | 2018-248 ?2?§SGEL8§‘E332‘5W®5\5 10629 02MAY 18 [Weuiat onersions & ] MACPLIER [ TPERIAL [ WETEIE | ™ " o [ DRAWN BY. DAN DATE: 01-NOV-10
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8 |
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1

BILL OF MATERIAL
ITEM|QTY DESCRIPTION PART NUMBER | (D)
| | |GUARD BODY, ALTERNATOR; CFP50 17101
2 || BRACKET, ALTERNATOR GUARD; CFP50 17102
3 | |COVER, ALTERNATOR; CFP50 17103
4 I |COVER, ALTERNATOR GUARD; CFP50 17104
5 || SPACER, ALTERNATOR GUARD; CFP50 17186
6 | |GUARD, DAMPENER; CFP50 17896
1 2 |SHIELD, TURBOCHARGER HEAT; CFP50 A0621676
8 4 |BRACKET, HEAT SHIELD; CFP50 A0627677
9 9 |SCREW, CAP, HEX HEAD, MI0-1.5 HHCS_M10-20

H

REV|REL NO |REVISION DWN | CKD |APVD| DATE
- |2010-496|RELEASED TO PRODUCTION DAN | - - |OINOVIO
2 |2019-453| ADDED A0627676 (2) 8 A062L677 (4) NOT34|MSTOT|MSTOT|ITSEP 19

DIMENSIONS ARE IN: INCHES
1 ARE IN

DO NOT SCALE PRINT

CMI DATA CLASSIFICATION

Cummins Confidential
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8 | 7

| 2

\ 1

BILL OF MATERIAL

I TEM|QTY DESCRIPTION PART NUMBER
| 2 |TUBE,WATER HEATER; CUMMINS POWER GENERATION 130-5607-02
2 | 2 [NIPPLE,REDUCING HEXAGON; -12 NPT X -8 NPT,BRASS 12529-12-8
3 | 4 |[COUPLING,PLAIN HOSE; -16 BEAD X -12 NPT, BRASS 12545-16-12
4 | 8 [CLAMP,HOSE; .81 - 1.75 WORM 14990-20
5 | 2 |BRACKET, COOLANT HEATER; CFP50 17905
6 | 2 |SEAL, RECTANGULAR RING 3177556
I | |HOSE, 1. 00IN IDX36IN,SILICONE, CUT TO 20.00 INCHES LONG A042F 061
8 | |HOSE, 1.00IN IDX36IN,SILICONE; CUT TO 20.00 INCHES LONG AO42F06 |
9 | |HOSE, 1. 00IN IDX36IN,SILICONE, CUT TO 24.00 INCHES LONG A042F 061
10 | | |HOSE, I.00IN IDX36IN,SILICONE; CUT TO 18.00 INCHES LONG A042F 061
Il | 2 |HEATER, COOLANT, 4000w, ADJ. VOLTAGE; WATLOW CPBPHTSI2 CPBPHISI2
12 | 4 |VALVE, BALL, 3/4" NPT FA60406
I3 | 3 |NIPPLE, BLK, 3/4xI-1/2 LTL-CPN34
14 | | |PLUG, PIPE; 3/4 BIP COUNTERSUNK LTL-SCSP34
I5 | | |STREET ELBOW,BLK, /2" NPT LTL-SEI290
16 | 2 |ELBOW, STREET, 90 DEG 3/4NPT, PER SAE NO. 130239 LTL-SE3490
I7 | I |TEE, BLK, 3/4" NPT LTL-ST34

NOTE

USE THREAD SEALANT ON ALL THREADED CONNECTIONS.

REV|REL NO |REVISION

DWN | CKD |APVD| DATE

0 |2017-070| INITIAL RELEASE

HE392| - - |IOFEBIT

I 12019-453

MOVED COOLANT HEATER;

FITTINGS; UPDATED A042F061

RE-ORIENTATED
HOSE LENGTH

NOT34|MSTOTMST07(070CT 19

DIMENSIONS ARE IN: INCHES
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3 | 7 | 5 | 5 + 4 | 3 | 2

CONNECTOR WIRE INSERTION VIEW REV | REL NO |REVISION

DWN CKD | APVD DATE

C5-A C6 C7

— | 2019-097 |RELEASED TO PRODUCTION

LAD22 |HVOS/ |HV9S /| 28FEB19

W3B
" " "
TN O | 8 F 80 + 5
14"
WS "DPEM POWER"
"ALT BATT +"
W16
"GND"
MAG PICKUP C6 1 8" + 22u C1
68" + 1 6" {» 28" + 1 8"
40" 22"
100"
W8
IIWTG"
WATER TEMP SENDER C2
C2-A W7
"F¥VO6" "OPG"
OIL PRESSURE SENDER
FUEL SHUT-OFF "RAW WATER"
NOTES:

1) LOOM WITH BLACK NYLON BRAID W/ RED TRACERS, 28 MIL MINIMUM.
2) PROMINENTLY LABEL ALL CONNECTORS AS "INDICATED".
3) ALL SPLICES TO BE FITTED WITH GLUED HEATSHRINK.
4) ALL DIMENSIONS SHOWN ARE MEASURED FROM THE REAR OF THE CONNECTOR

(WIRE ENTRY VIEW).
5) SEE SHEET 2 FOR THE WIRE TO/FROM LIST.
6) RUN BRAID OVER THE BOOT AT LEAST 1" ON ALL CONNECTORS WITH BOOTS TO

PREVENT THE BRAID FROM SLIPPING BACK.
7) USE A 3" LONG GLUED HEATSHRINK ON ALL RING TERMINALS AND RUN THE BRAID

JWAY UP THE HEATSHRINK. |
8) USE GLUED HEAT SHRINK ON CONNECTORS C5 TO ACT AS A BOOT. MAKE e T poworseatepmint | M DI CL S ERTION Cummins Inc.

SURE HEAT SHRINK COVERS BACK OF CONNECTOR AND BRAID RUNS 1 WAY UP DIMENSION TOLERANCES | SCALE 1.00 DWN  LA522 ITEM NAME

THE HEATSHRINK )(;(<)<>< fOO',OOSgO%N OORR 02.'756%% m K‘ CKD HV937 ® HARNESS,ENG‘NE ‘NTERFACE
9) COMPONENTS MAY BE SUBSTITUTED AS LONG AS FIT, FORM, FUNCTION AND L L e/ — APVD HV937 7

REGULATORY STANDARDS ARE MET OR EXCEEDED. ANGULIR TOLERANCE: +7 DATE _29FEBIS QSKS0 FPDP LEFT CONN'S

T4 DOCUNEN (0 I IFORMATON SIOWY TIEREGY) 8 SN w0 | FOR INTERPRETATION OF [ 7 conroru | 3% | ITEM NUMBER ACAD SHEET
FLECTEONC FORM, KEFRODUED o ALY MEANS, OR USeD FOR ANy ~UReOse e VD TOERSRCING: | o ees 10903 | ) AO59J726 1 OF 3
3 | 7 | 5 | 5 * 4 | 3 | 2 | :
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. | ’ | g | Y ; | - | - | W
REV| REL NO |REVISION DWN | CKD | APVD | DATE
— |2019-097 |RELEASED TO PRODUCTION LAS22 |HV937 |HV937 | 28FEBTQ
TAGS suBlQTy CATALOG MEG DESC CIRCUIT# | FROM | PIN1 | TO PIN2 | WIRECOLOR | WIRESIZE | WIRE TYPE TERM 1 TERM 2 STAMP FUNCTION NOTES
1 | HDP26-24-29SN | DEUTSCH |[CONNECTOR, PLUG, 29 POSITION, CIRCULAR ; g ; SIELLS - Egg E git gjgiigigﬁi - gg igtg gﬁ;”;
s 1062-12-0222 DEUTSCH |TERMINAL, SOCKET, NICKEL, SIZE 12,10 AWG 3 1 2 SPLB - BLACK 10 GxL 1062-12-0222 - C1-4/SPLB CHARGE GND
2 0462-203-12141 | DEUTSCH |[TERMINAL,SOCKET,NICKEL,SIZE 12, 12-14 AWG 3A 1 3 SPLB - BLACK 10 oxL 1062-12-0222 - C13/SPLB SYS GND
C1 1 3 0462-209-16141 | DEUTSCH |[TERMINAL, SOCKET, NICKEL, SIZE 16 3B W3B i SPLB i BLACK 3 GXL 33002 i W18/SPL B ALT GND
12 | 0462-201-16141 | DEUTSCH |TERMINAL, SOCKET, NICKEL, SIZE 16,16-20 AWG 4 c1 5 6 A WHITE 16 GXL 0462-201-16141 12124582 C1-5/C6-A MPU +
4 114017 DEUTSCH |PLUG, SEALING, SIZE 12-16 5 c1 6 c6 B WHITE 16 GXL 0462-201-16141 12124582  |C1-6/C6-B MPU - TWIST
6 | 0413-204-2005 | DEUTSCH |PLUG, SEALING, SIZE 20 6 c1 7 W6 _ WHITE 16 GXL 0462-201-16141 31203 C1-7/F50 FSO
1 | HD30-24BT-BK | DEUTSCH |BOOT, 24 SHELL SIZE, BLACK 7 C1 8 W7 - WHITE 16 GXL 0462-201-16141 31203 C1-8/OPS OPG
1 DT04-2P DEUTSCH |CONNECTOR, RECEPTACLE, 2 POSITION 8 C1 9 W8 = WHITE 16 GXL 0462-201-16141 31203 C1-9/WTS WTG
- , |2 | 0460-215-16141 | DEUTSCH |TERMINAL, PIN, NICKEL, SIZE 16, 14 AWG 9 c1 19 s 2 WHITE 18 GXL 0462-201-16141 | 0462-201-16141 |C1-19/C5-2 SW3
1 W2P DEUTSCH |[WEDGELOCK 10 c1 11 cs5 1 WHITE 18 GXL 0462-201-16141 | 0462-201-16141 |C1-11/C5-1 SW2
1 DT2P-BT DEUTSCH |BOOT, 2 WAY RECEPTACLE, GRAY 11 c1 13 | SPLF - RED 14 GXL 0462-209-16141 - C1-13/SPL F CRANK 1
] DT06-2S DEUTSCH |CONNECTOR, PLUG, 2-POSITION 11A Cc7 13 | SPLF - RED 16 GXL 0462-201-16141 - C7-13/SPL F CRANK 1A
C2-A 1 1 W2S DEUTSCH IWEDGELOCK PLUG 11B Cc7 11 SPLIF = RED 16 GXL 0462-201-16141 - C7-11/SPLF CRANK 1B
1 DT06-12B DEUTSCH |CONNECTOR, PLUG, 12-POSITION 12 o | 12 SPLG - RED 14 GXL 0462-209-16141 - C1-12/SPLG CRANK 2
9 [ 0462-201-16141 | DEUTSCH |TERMINAL, SOCKET, NICKEL, SIZE 16-20 AWG 127 <7 i | oRLG L - HED 16 AL Sl - S TR
C5 1 3 114017 DEUTSCH |PLUG, SEALING, SIZE 12-16 128 Cc7 9 SPL G - RED 16 GXL 0462-201-16141 - C7-9/SPL G CRANK 2A
1 W12S DEUTSCH [WEDGELOCK 13 c1 15 2 1 RED 14 GXL 0462-209-16141 | 0460-215-16141 |C1-15/C2-2 RW SOL +
| DrizssveK | DeuTsor soot siAGK T 1 S T N 2
C5-A 1 1 1011-349-1205 DEUTSCH |DUST CAP, THERMOPLASTIC, 12-POS ® T - SPLE - SIAGE > L - - SPLA/SPLE RANKEND
s 1 ; E?;ggg’ Bgtg:: '(IEESI\TIIE\I(;\-[OI\TATQLEI’I\I Vﬁfﬁﬁ:gﬁ EQ‘;’;SMVI‘\’AA; 18A 7 | 3 |see| - BLACK 16 GXL | 0462-201-16141 : 7-3/SPLE CRANK 2B GND
) ) y BANE 188 Cc7 5 SPLE - BLACK 16 GXL 0462-201-16141 - C7-5/SPLE CRANK 2A GND
2 15324983 DELPHI |PLUG,CABLE CAVITY,RED-BROWN 18C Cc7 10 | SPLE - BLACK 16 GXL 0462-201-16141 - C7-10/SPL E CRANK 1B GND
1 | HD36-24-18SN | DEUTSCH |CONNECTOR,PLUG, 18 POSITION,CIRCULAR 18D c7 12 | SPLE - BLACK 16 GXL 0462-201-16141 - C7-12/SPLE CRANK 1A GND
1 | 0462-203-08141 | DEUTSCH |TERMINAL,SOCKET,NICKEL, SIZE 8 19 c1 10 s 7 WHITE 18 GXL 0462-201-16141 | 0462-201-16141 |C1-10/C5-7 SW1
c7 1 2 1062-12-0222 DEUTSCH |TERMINAL,SOCKET,NICKEL, SIZE 12 20 2 2 SPL A - BLACK 14 GXL 0460-215-16141 - C2-2/SPL A RW SOL-
9 | 0462-201-16141 | DEUTSCH |TERMINAL,SOCKET,NICKEL, SIZE 16 21 Cc1 14 Cc7 2 WHITE 16 GXL 0462-201-16141 | 0462-201-16141 |C1-14/C7-2 EXCITE
6 114017 DEUTSCH |PLUG,SEALING SIZE 12-16 22 o 21 C5 4 WHITE/BLUE 22 BELDEN 0462-201-16141 | 0462-201-16141 |C1-21/C5-4 RS485 A
1 | HD30-24BT-BK | DEUTSCH [BOOT,24 SIZE SHELL,BLACK 23 c1 22 cs5 5 BLUE/WHITE 22 2105A 0462-201-16141 | 0462-201-16141 |C1-22/C5-5 RS485 B
W8, W7 2 | 1 31203 WAYTEK |[TERMINAL, RING, #10, 16-14AWG, NON-INSULATED 24 c1 16 s 6 SHIELD 22 0462-201-16141 | 0462-201-16141 |C1-16/C5-6 RS485 SHLD
W6 1 1 31203 WAYTEK |[TERMINAL, RING, #10, 16-14AWG, NON-INSULATED 29 SPLC = C7 6 RED 12 GXL - 1062-12-0222 |SPL C/C7-6 BATT A
1 1 218N1V02 WAYTEK |[CAP, LUG AND RING TERMINAL, 200 SERIES 30 SPLD - c7 7 RED 12 GXL - 1062-12-0222  [SPLD/C7-7 BATT B
W16 1 1 34004 WAYTEK |TERMINAL, RING, 1/2", 6AWG, NON-INSULATED 31 SPLC . G 8 RED 16 GXL ' 0462-201-16141 |SPL C/C5-8 DPEM BA+
W3B 1 1 33002 WAYTEK |[TERMINAL, RING, 1/4" 8AWG, NON-INSULATED 34 SPLA - L5 10 BLACK 16 GXL - 0462-201-16141 |SPLA/C5-10 DPEM GROUND
WHAR 1 - - - - 37 SPL A - SPL B - BLACK 14 GXL - - SPL A/SPL B GND
F‘?EESE‘O‘NNS: A%E e e DO NOT SCALE PRINT | "/ Eﬁﬁmgéﬁ%@%ﬂw Cummins Inc.
DIMENSION TOLERANCES | SCALE 1.00 DWN LAD22 [TEM NAME
><>>§X>< iiO%%QO%N OORROQ.%PW% m K‘ S e e@ HARNESS’ENG‘NE INTERFACE
T S e T QSK50 FPDP LEFT CONN'S
THS POCUNET (N3 TV NFRITION SUOML TIEQY) | CONTEEIL 0| FOR INTERPRETATION OF | o1 conromu | 3| [TEM NUMBER ACAD SHEET
ELESTRONC O, REPRGDLCED A MENS, OF U Fon AT PUrvooe ISONNG MD TOLERANCNG. | T ces 10803 | ) AD59J726 2 OF 3
3 | 7 | 5 | * 4 | 3 | 2 | |
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| / | 0 | 0 * 4 | . | E | W
REV REL NO |REVISION DWN CKD DATE
— 1 2019-09/ |RELEASED TO PRODUCTION LAS2? 1HV9S/ IHVIS /| 28FEB19
C1
SPLICE C
f () 1
SPLICE D
/@\ 27— 2
SPLICE B
] 8 a4
R @ 3
37
N /] N /] @ 13
C7 N /] N /] @2} 12
BATTERY +ALT| 45 N N 21| 14
BATTERY A+ 6 29) ] C6
BATTERYB+ | / —&0 MAGNETIC PICKUP | A Oxl
BATT ISO EXCITE ) 21) g N, L e W (5 6
CRANK2BGND| 7 - Ggar > -ICEE, ] L
E FUEL SHUT-OFF  we (O 6 )| 7
CRANK2AGND | & | (1gg)
CRANK 1BGND | () (8C)
CRANK1AGND || @ SPLICE A @
CRANK1BB+ || 1 (18) 46— 10) wis GROUND
CRANK 1A B+ N SPLICE Fi N
1 oA
CRANK2BB+ | / | (2a) SPLICEG N
CRANK2AB+ | O 12B)
FPDP
ALTERNATOR
ALTBATT + W15(01 5 C2
. 1 —13 A 13— 15
ALTGND W3B(O 38 RAW WATER SOLENOID
2 (20)
WATER TEMP SENDER W8 @j 8 9
OIL PRESSURE SENDER W7 @j 7)1 8
C5
BATTA 8 31
GND | 10 34 A
BATTB o 4o
N0 0000000000000 000002 22 o i
RS485- 5 23 ey 22
SHLD 6 (24 (24 16
AUXINPUT1 | 7 (19 (19 10
AUXINPUT2 1 | (10 10 11
AUXINPUT3 | 2 (9 (9) 19
e T [ poworseatepmint | M DI CEEERTION Cummins Inc.
DIMENSION TOLERANCES | SCALE 1.00 DWN LAS2? e ITEM NAME
B N o cru RESs HARNESS,ENGINE INTERFACE
ANGULAR TOLERANCE: £1° DATE 29FEB19
S, BEET U8, e i econ, s o o | FOR INTERPRETATON OF | st coneony | 96 | ITEM NUMBER ACAD SHEET
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BILL OF MATERTAL

ITEM| QTY DESCRIPTION PART NUMBER
\ \ BATTERY [SOLATOR, FIRE PUMP 8838
2 \ FACTORY SETTINGS TAG, FIREPUMP 9526-07
3 \ FIELD SETTINGS TAG, FIREPUMP 9526-03
4 \ DATA TAG, FIREPUMP 9534
5 \ BRACKET, MOUNTING, OPERATORS STATION, CFP30E FIREPUMP 13543
b \ BRACKET, ENCLOSURE A042J919

o o
)
U °° U
)
o o
o
0 | \‘\®
o
0 0 0
7
Braperty ol Cumns ek Fare LLC and 1 gren 1o 1he rocuar i ontdence. Fire CUMMINS FIRE POWER LLC CUSTOM DES|GN
e and s e oy Power o e a2 a2 b e e
ocumen Inoconti i
P e A S AR AR WHITE BEAR LAKE, MN DEPERE. WISCONSIN
(3) not disclose to others either the document or the confidential or trade WWW . CUMMINSF IREPOWER . COM
secret information therein, and (4) upon completion of {he need to retain ad
the document, or upon demand, return the document, all copies thereof, and
ol | material copied therefrom. COPYRIGHT Cummins Fire Power LLC ASSEMBLY ACCESSORY MOUNT ‘ NG
UNLESS OTHERWISE SPECIFIED ALL DIMENSION TOLERANCES AR | CF P 30E
o] MACHINED | IMPERTAL | METRIC .
MNGULAR DIMENSIONS &= 17| St Mo d | HER uiTs | DWG UNITS: DRAWN BY: PBS DATE: O9FEB2017
MACHINE TOLERANCES | MACHINE TOLERANCES
THIRD ANGLE PROJECTION 105 aoexsar | es e [N/ LB/S PRO-ENIGINEER INIT ECO: 2017-333
— M O | HT [SCALE: 0,125 SHEET  [oRmnnG o
REV £CO DESCRIPTION OF REVISION REV BY DATE toses | g ECT WETGHT: 55639 | OF | A042J920
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BILL OF MATERTAL
| TEM| OTY DESCRIPTION PART NUMBER
| || ASSEMBLY, DIGITAL CONTROL PANEL, MECHANICAL CFP ENGINES A042G 184
2 | || DECAL, MANUAL START/STOP, MECHANICAL (AUTOCAD CONTROLLED) | A042K215
3 | | | DECAL, NO DRILL AO59H894

This documeni confains confidential and frade secrei information, is the
property of Cummins Fire Power LLC and is given fo the receiver in confidence
The receiver, by receiving and refaining of the document gccepts the
document in confidence and agrees thai, except as authorized in writing by
Cumming NPower, it will (1) not use the document or any copy thereof or the
confidential or trode secret information therein, (2) not copy the document,
(3) not disclose to others either the documeni or the confidential or trade
secred information therein, and (4) upon completion of the need to retain
the document, or upon demand, return the document, all copies thereof, and

all material copied therefrom. COPYRIGHT Cummins Fire Power LLC

Fire
Power

CUMMINS FIRE POWER LLC
CORPORATE OFFICE

1600 BUERKLE ROAD

WHITE BEAR LAKE, MN

WWW. CUMMINSF IREPOWER . COM

CUSTOM DESIGN

AND UPFIT CENTER
875 LAWRENCE DRIVE
DEPERE, WISCONSIN

UNLESS OTHERWISE SPECIFIED ALL DIMENSION TOLERANCES ARE

CONTROL ASSEMBLY

FPDP, MECHANICAL CARBON STEEL

2018-282

ADD A059HB94

ANGULAR DINENSIONS = (°| MACHINED | IMPERI AL

SURFACES UNITS

201 7-245

DELETE AO42A317, ADD AOQ42K215

201 7-057

UPDATE PER A042G 184

ECO

DESCRIPTION OF REVISION

THIRD ANGLE PROJECTION B T

XX = £ 0005
‘ 2 5 FORM TOLERANCES
XX = £ 0030
XX E £ 0015
FAB TOLERANCES

XX =k 0060
XXX =+ 0.030

DWG UNITS: DRAWN BY: 2ISEP2016
IN/LB/S PRO-ENGINEEER INIT ECO: 2016-668
SCALE: 0.500

EST WEIGHT: 0.000

AO42HT T8




4 | 3 *V 2 1

BILL OF MATERIAL REV [REL NO |REVISION DWN | CKD [APVD]| DATE

[ TEMJOTY JESLHIPTION JART NUMBER - | 2019-064|RELEASED TO PRODUCT ION NO 1 34|MSTOT|MSTOT|I5MAR|

\ \ PLUG,PIPE; EXT HEX -2 NPT,STEEL [2210-12

P R TSP T - [2019-342] ADDED NOTE NO134|MSTOT|MSTOT] 1 1SEP T

3 \ CONNECTOR, FEMALE; -12 JIC X -12 FNPT,STEEL [2240-12-12

4 \ CONNECTOR, FEMALE; -16 JIC X -16 FNPT,STEEL [2240-16-16

5 \ ELBOW,PLAIN UNION; 90DEG -16 JIC X -16 FJIC,S [2265-16-16

6 \ HOSE, FUEL,; - 21018

1 \ HOSE, FUEL AO42A959

ATTACH TO FUEL RETURN FITTING
LOCATED ON ENGINE

RELOCATE FUEL INLET FITTING |F NEEDED ()
& ATTACH FUEL LINE AS SHOWN. RE-USE PLUG
[P FUEL INLET FITTING IS RELOCATED

DIMENSTONS ARE IN: [NCHES .
DO NOT SCALE PRINT CMT DATA CLASSIFICATION CummInS InC.

[ ] ARE IN: . Cummins Confidentia
DRAWING TOLERANCES UNLESS
OTHERWISE SPECIFIED SCALE 250 DWN_ NOT34 ITEM NAME
- CKD  MSTO07
o, R o ASM, FUEL SYSTEM
X0 £ 030 INOR 0.25 mm W \\‘ APVD  MSTO7
XX &£ 010 [N OR 0.075 mm

ANGULAR TOLERANCE: =+ I° DATE  I5MAR2019 CFP5O ) W/O FUEL TANK
THIS DOCUMENT (AND THE INFORMATION SHOWN THEREON) 1S DWG
CONF IDENTIAL AND PROPRIETARY AND SHALL NOT BE DISCLOSED TO OTHERS D\MEFNOSR\O‘NN\TNEGRPARNEDMTTO‘LOENRAONFC\NG MUST CONFORM | size | CAD SHEET | ITEM NUMBER REV
IN HARD COPY OR ELECTRONIC FORM, REPRODUCED BY ANY MEANS, OR .
USED FOR ANY PURPOSE WITHOUT WRITTEN CONSENT OF CUMMINS INC. SEE ASME Y14.5-2009 10 CES 10903 B ‘ OF ‘ AO 5 9 J 6 35 ‘

4 3 4 2 | 1
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AFTER COOLER HEAT EXCHANGER INLET

AFTER COOLER HEAT EXCHANGER OUTLET

JACKET WATER HEAT EXCHANGERS

COOLING LOOP CONNECTION

BILL OF MATERIAL

ITEM | QTY DESCRIPTION PART NUMBER
| | UNION, 2-1/2" NPT, McMASTER-CARR: 44605K910 A0426825
2 |2 UNTON, 2" NPT, McMASTER-CARR: 44605K199 A0426831
3 1 CLAMP, PIPE, 2-1/2", PLASTIC 16438
4 | GASKET, 2-1/2" PIPE X 0.12 THICK, SEA WATER COMPATIBLE 16488
5 |2 NIPPLE,2 INCH PIPE, 3.00 IN LONG 17853-0300
6 | NIPPLE,2 INCH PIPE, 4.38 IN LONG 17853.0438
1 | NIPPLE,2 INCH PIPE, 5.44 IN LONG 17853_0544
8 | NIPPLE,2 INCH PIPE, 12.44 IN LONG 17853_1244
9 |2 BRACKET, MTG, COOLING LOOP, CFP50 17924
10 | BRACKET, JW TUBE BRACE, CFP50 17925
I | ELBOW, 45 DEG, 2-1/2 NPT FEMALE 24925
12 | NIPPLE,2-1/2" NPT PIPE, 3.06" LONG 26970_0306
13 | NIPPLE,2-1/2" NPT PIPE, 6.44" LONG 26970_0644
14 | NIPPLE,2-1/2" NPT PIPE, 8.00" LONG 26970_0800
15 | NIPPLE,2-1/2" NPT PIPE, 9.19" LONG 26970_0919
16 |1 NIPPLE,2-1/2" NPT PIPE, 9.50" LONG 26970.0950
171 NIPPLE,2-1/2" NPT PIPE, 21.75" LONG 26970_2175
18 | NIPPLE,2-1/2" NPT PIPE, 36.75" LONG 26970.3675
19 |2 BUSHING,REDUCER, 2-1/2" TO 2" NPT A042CT726
20 | BRACKET, PIPING, CFP50 A042G138
21 | BRACKET, PIPING, CFP50 A042G148
22 | TEE, 2-1/2" NPT, STEEL, McMASTER-CARR: 44605K510 A0426832
23 |3 ELBOW, 2-1/2" NPT, 90 DEGREE, McMASTER-CARR: 44605KI10 A0426833
24 |1 ELBOW, 2" NPT, 90 DEGREE, McMASTER-CARR: 44605K119 A0426834
25 |1 FLANGE, 2-1/2" NPT, STEEL, McMASTER-CARR: 68095K126 A0426836

NOTE:

| APPLY THREAD SEALANT TO ALL THREADED CONNECTIONS

2. COAT BLACK IRON PIPING AFTER ASSEMBLY PER ES044 RAL 3001

ot e T Hovi L ot S TS R CUSTON DES 16!

ety o Cum L arg

frit e, T i

apcni o i

Elmits o 1 1110 ot
St froh secrel o

0 a e T

e ana (4
b docmen o vyt denti, Teturn 1 gt
Al ToTal ey ek her

3 apies Tereer i

PTG Camins Tire Fonet LLE MISCELLANEQOUS PIPING, CFP50

e
e ecense i conf e, re CUMNINS FIRE POWER LLC
! El CORPORATE OFF ICE
i Power o K0
3 WHITE BEAR LAK
o Taten W CUNM I NSF TR

R
E, MN
EPOWER . COM

iGN
AND UPFIT CENTER

815 LAWRENCE DRIVE
DEPERE, WISCONS IN

unLEss oTHeRwisE sPECIFIED ALL oivewsion Toteraces arc | WITH FRAME, RAW WATER

ANGULAR DINENSIONS =+ 1°

DWG UNITS [ DRAWN BY: PBS

‘ DATE: [SFEB20I7

THIED AVGLE PROJECTION IN/LB/S |PRO-ENGINEER [ INIT ECO: 2017-070
«E:} SCALE: 0.190 SHEET DRAWING NO:
REV Tco DESCRIPTION OF REVISION REV BY DATE @ EST WEIGHT | OF | A042J936




BILL OF MATERTAL
(A [ irew | ory DESCRIPTION PART NUMBER
RE UNION, 2-1/2" NPT, McMASTER-CARR. 44605K910 20426825
IR GAUGE, PRESSURE, I/4° NPT, DPGI-2 1/2, 0-100 PSI, (WATTS) 8892
30 BUSHING, 3" T0 2 1/2", McMASTER-CARR: 44605K413 17189
4 NIPPLE, 2-1/2" NPT PIPE, 2.50" LONG 269700250
5 |4 NIPPLE,2-1/2" NPT PIPE, 4.50" LONG 269700450
6 |2 NIPPLE,2-1/2" NPT PIPE, 6.50" LONG 269700650
IR NIPPLE, 2-1/2" NPT PIPE, 9.50" LONG 269700950
K NIPPLE,2-1/2" NPT PIPE, 9.69" LONG 26970.0969
R VALVE, BALL, /4" NPT FEMALE 40420838
IR TEE, 2-1/2" NPT, STEEL, MCMASTER-CARR: 44605K510 40426832
TR ELBOW, 2-1/2" NPT, 90 DEGREE, McMASTER-CARR: 44605K110 40426833
FE FLANGE, 2-1/2" NPT, STEEL, McMASTER-CARR: 68095K26 40426836
ERE FLANGE, 3" NPT, STEEL, McMASTER-CARR: 68095K 127 40426837
14| NIPPLE, 2-1/2" X 8", BLACK IRON, WITH PORT 40426838
15 |4 VALVE, 2-1/2" NPT, BALL, RAW WATER 40426844
6 |2 PRESSURE REDUCING REGULATOR, AND STRAINER, 2-1/2" NPT 40426866
L NIPPLE, /4" NPT x | 1/2", BLK STEEL LTL-CPN 14112
13.91
NOTES:
| REMOVE ALL SHARP EDGES PRIOR TO COATING
2. LEAK TEST TO 60PSI AND PRESET REGULATORS TO 60PSI
3. FINISH: COAT PER CUNMINS SPEC ES044 RAL 3001
Tt;:‘::;u:;nzuulhmlulhhnhl\anl Frade sicrel infornation. s the Flre CUMMINS FIRE POWER LLC CUSTOM DES IGN
Et Power | (%5 oo 318 LR e
conl WHITE BEAR LAKE, MN DEPERE, WISCONSIN
E:g WWW_CLMM INSF IREPOWER COM
e el S T ool NG Loop, 2-1/2", VERT
wess amenwst secinie0 A oworsion roerees e | RAW WATER
e oo+ ¢ TCTED WG UNITS.  [DRAWN BY: PBS [DATE: 04WAY2016
REPLACED A042E424 0250/0450/0650/0950/ THD MGLE PROLECT 00 IN/LB/S [PRO-ENGINEER [ INIT ECO: 2016-33¢
A 2016-3T3 10969 W/ 26970_0250/0450/0650/0850/0969 1S 20NAYZ016 @E ‘W SCALE: 0.250 SHEET DRAWIIG 102
REV £co DESCRIPTION OF REVISION REV 87 DATE EST WEIGHT: IOF 1 A042G835
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BILL OF MATERIAL

I TEM|OTY DESCRIPTION PART NUMBER
| | |GAUGE, 0-100 PSI; I/4" NPT STN STL 13113
2 I [VALVE, BALL, I/4" NPT,; APOLLO T77-100 (MARINE) 15759-04
3 I |NIPPLE, NAVAL BRONZE, 1/4" X CLOSE 15760
4 3 |PLUG, NAVAL BRONZE, NPT; 1/4" 15793-4
5 7 |CLAMP, PIPE, 2-1/2", PLASTIC 16438
6 I [HALF NIPPLE, 2-1/2" X 8", COPPER NICKEL 16482
1 2 |COUPLING, CLAMP TYPE; 2-1/2" NPT 16484-40
8 4 |BALL VALVE, FLANGED, 2-1/2"; SEA WATER COMPATABLE 16487
9 10 |GASKET, 2-1/2" PIPE X 0.12 THICK; SEA WATER COMPATIBLE 16488
10 4 |PLATE, VALVE LABEL; FLANGED BALL VALVE 16524
il 2 |DECAL, VALVE LABEL; OPEN - NON-AUTOMATIC CLOSED 16525
12 2 |DECAL, VALVE LABEL; EMERGENCY OPEN - NORMALY CLOSED 16526
13 | |WELDMENT, 2-1/2" PIPE, OFFSET 90 DEGREE; SEA WATER COMPATABLE 17923
4 2 |BRACKET, MTG, COOLING LOOP; CFP50 17924
15 | |WELDMENT, COOLING LOOP INFEED; SEA WATER COMPATABLE 17927
16 | |WELDMENT, COOLING LOOP DISCHARGE; SEA WATER COMPATABLE 17928
17 I |BRACKET, COOLING LOOP; CFP50 A042G133
18 I |BRACKET, COOLING LOOP; CFP50 AD426136
19 | BRACKET, COOLING LOOP; CFP50 A042G137
20 I |BRACKET, PIPING; CFPSQ AD426138
21 I [BRACKET, PIPING; CFP50 AD426139
22 I [BRACKET, PIPING; CFP50 AD426148
23 2 |VALVE,PRESSURE REGULATOR ; 2 [/2" FLANGED, SEA WATER AD58M430
24 2 |STRAINER,WATER ; 2 1/2" FLANGED, SEA WATER AD5BM433

NOTE:

I USE 374" STAINLESS STEEL THREADED STOCK
3 1/2" LONG IN THE FOLLOWING LOCATIONS DUE
TO INTERFERENCE ISSUES. TOTAL OF 8 LOCATIONS

a6

SEE NOTE |
LOWER 2 HOLES

SEE NOTE |
UPPER 2 HOLES

UPPER 2 HOLES

SEE NOTE |
UPPER 2 HOLES

SEE NOTE |
LOWER 2 HOLES @

SEE NOTE
UPPER 2 HOLES

LOWER

SEE NOTE |

2 HOLES

REV|REL NO |REVISION DWN | CKD |APVD| DATE

- |2016-104|RELEASED TO PRODUCTION HE392 - |05FEBIG
. UPDATED DRAWING FORMAT & AQ0426142 ITEM

A 12019-064 NAME: ADDED 15793-4 QTY(2) NOT34|MSTOT|MSTOT |2 IMARTY
544| A05BMA30 & A058M433 REPLACED 16489,

B |2019-243 ADDED NOTES RET23|MSTOT|MSTOT|12JUNTY
/

DIMENSIONS ARE IN: INCHES
1 ARE IN: .

CMI DATA CLASSIFICATION

Cummins Confidential

DO NOT SCALE PRINT

DRAVING TOLERANCES UNLESS
OTHERNISE SPECIF IED

Lok INOR 4 m

Cummins Inc.

TATS DOCUWCNT TAND THE TRFGRWATION SHON

SCALE 0.190 DWN  HE392 ITEM NAME
@ S o o| ASH, COOLING SYSTEM
DATE 05FEB2016 CFP50, COOLING LOOP, SEA WATER
W TREREON TS FOR_TNTERPRETAT TON 0T W T NUMBER CAD SHEET
10T BE DISCLOSED 10 OTHEES | | NENS | ONING AND TOLERANCI NG, MUST CONFORM ’;:
USED FOR AN Pwos[WN‘EMFir’%i"ﬂgﬂﬁEﬁr“ér‘?hﬁ?ﬁ!siN?R SEE ASME Y14.5-2009 10 CES 10903 D AOAZG ‘ 42 | OF |
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TO PUMP

"PIN A042BO41/42 N

\ \
\
« \ ?
CONTROLLER < | |
< ‘ |
\ \
| n |
\ \
\ \
\ \
’7 - YV )Y YY Y-V -V -V -V -V -V Y Y = R A W S B R S S i - - — - - - - - Y- - - - - - - - - - /" /" - ‘
 FPDP GEN Il TERMINAL BLOCK LEGEND " PIN A042G196 Juda ool olelslalalzslelclalelgls | | ‘ EIEEIEIER
| TB1 AUTO/MANUAL \ P I o . v B o B e B B R R B R B R R R N R N R R ‘ [ S BEREE
TB2 CRANK TERMINATION SWITCH | POWER BOARD FlIF|IF|F|FIFIR oo o oo o | | |
‘ CS P/N A042G184 ‘ F FlE|F ‘ \ ‘ |
TB3 OVERSPEED SWITCH ‘
} SS P/IN A042G186 TB4 LOW LUBRICANT PRESSURE SWITCH | . \ | | | | |
| TB5 HIGH ENGINE TEMPERATURE SWITCH | l | | | ‘
TB6 BATTERY 1 POSITIVE | e ~ | | ‘ |
| | N |a +10V9 +10V0 +10V +10V§ ol | | \
| TB8 BATTERY 2 POSITIVE | Bk o = \E e I‘z T I\E EES | | ‘
} TB9 MAIN BATTERY CONTACT 1 COIL | 5 i e o Yy o - | | |
POWER .
‘ TB10 MAIN BATTERY CONTACT 2 COIL | W e DAy = uisey T usey = wiaey = | | | |
TB11 COMMON BATTERY 1 AND 2 NEGATIVE | LED 19 | | \ |
| TB301 ELECTRONIC CONTROL MODULE SWITCH | | ‘ | |
} TB302 FUEL INJECTION MALFUNCTION | HEAR;BEAT K | | | |
\ LED 20 g \ \ \
| TB303 ELECTRONIC CONTROL MODULE WARNING | 3 +1ove o Y1OVY © H1OVY w T1OVY w| } | |
} TB304  ELECTRONIC CONTROL MODULE FAILURE | v £[O ICE FCES e 1) ‘ | |
TO OVERLAY TB310 RAW WATER HIGH INLET TEMPERATURE | + — % 1 - + 1= + 1~ | | \
} J TB311 CLOGGED RAW WATER COOLANT LOOP STRAINER | U14(P4) - Ut4(PS) ©  Ut4Pe) ~  Um4PT) T | I | |
z ) z TB312 LOW ENGINE TEMPERATURE SWITCH (= TBINIARAD A~ T T T T T T T T T T T T T L T o T T T T T T T T T T T — |
| e . E S } Ut4(P3) - P TF’/N A042G197 | A059J726/A059J636 | |
| a B o 2 E | — """ 10V 6 BATTERY A 1 BATTERY BANK 1 B+ 6 | |
w +
‘ d %‘ 8 '9 :: E % TO U C H SCREE N U S B ‘ — ] VBATT /D1 BATTERY B BATTERY BANK 2 B+ P ‘
| 8z 3¢9 Q L a s | +10V o H1OVO - . sz 4 2 7 |
.| = o o m 7 =] O =] T 0 -~ N GROUND CRANK 2B B+
L S236%8::::28 Py. o, 8 | S FREICES TS R ; ; ; - |
©882:38%z:8:28 4see 3..% TOLCD | SR N 3 4 |
‘ + < < =2 W w O O O x w O X > X > > o o O ‘ U17(P1) B U14(P2 U3(P3) CRANK A CRANK 2A B+ ‘
| 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 1 2 3 4 40 PIN FLEX CABLE | — 2 12 4 ] I |
e — - ﬁ — 1
| " | | CR 2A CR 2B |
lv vy vy lvvvvyl Yvve Yy | | cRaKAROND | g |
| & » © T © K~ ) © = N o O © o % T © ~ ) \ | +10V VBATT CRANK 2B GROUND |
| TEEEEE fif: gfiif fit PN ADBaTes T ‘ SIS ; cracinse | = |
N §§5§§ §§§§ 333 §353F JP1| JP7 - |
} | [ 1 GROUND 1 . oy U3(P4) 1 CRANK B 13 CRANK BB+ |, L T oy |
‘ — GROUND _ I L —— } ‘
| - 2 2 - c[O T ™
‘ } 15 GROUND 15 A ‘ CRANK 1A GROUND 12 S S }
I 16 GROUND 16 U14(P0) OR U7(PIN11) ©\VBATT u17(Po) - } CRANK 1B GROUND 10 L L ‘
\
| } v 3 +1ov 3 1oV +10VO  OVBATT | }
b \
‘ ‘ 4 +10V 4 uxj L I B ‘
i 13 R 13 - JP6 } | — ‘
N +10V U3(P5) OR U7(PIN12) ~~ 9 ALTERNATOR EXCITE 14 EXCITE |, o BATTERY |
N 14 RS485 SHIELD 14 -’ b7 ALTERNATOR B+ ~ 77| ISOLATOR |
| I 19 4853 19 LED 50 |
+ N
} | - U19(A) €D 17 RS485 17
| POWER RS485 -
<7
B W U19(B) 18 18 U20G +10V +10VQ ET\ ‘
‘ ‘ LED 1 U2(PIN74) I 12 MAG PICK-UP 12 » N 5UT ° ,j|§ - g Vgc 23 COOLING LOOP PRESSURE TRANSDUCERS 5V SUPPLY 23 Eld‘
X - N - =~
} } HEARTBEAT U2(PINGG) € 7 scL 7 > scL o X Tt u U7 (PINZS) 7 COOLING LOOP PRESSURE PRE SIGNAL o5 ‘
- SDA COOLING LOOP PRESSURE POST SIGNAL
R LED 2 U2(PINGT) & ) 8 Y Al U3 exrt uU3(P2) U7 (PIN24) €4 19 26 |
‘ 5 VCC 5 COOLING LOOP TEMP SIGNAL ‘
| | © T . T © U7 (PIN5) ¢—> 16 17 |
| 6 6
} | US(CANH) 9 1939 + 9 DPEM }
| R65 11939 - ( ) 8 <| BATTERY A |
" PIN A042G195 UB(CANL) 10 10 ‘
| | 11 J1939 SHIELD 1 9 < BATTERYB
‘ DISPLAY BOARD CAN GND47 613 RA1 ASO RELAY GROUND ‘
| .- _¢eaeNnoyy OB P I ] u17(P2) 12 28 10 </ GROUND |
| | 11 16 6 <| RS485 SHIELD |
| RS485 + ‘
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	This manual contains proprietary information to equipment produced by Cummins Sales and Service and Cummins Inc. and is being supplied solely for the purpose of installing, operating, maintaining and servicing the fire pump drive engine purchased fro...
	Please visit us at https://www.cummins.com/engines/fire-pump-drives/maintenance-current- models to view the English version of this manual in color, as well as experience a wealth of information about Cummins fire pump drive engines.
	This product has been manufactured under the controls established by a Bureau Veritas Certification approved management system that conforms with ISO 9001:2015.
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	Figure 2-1 Fire pump drive engine nameplate (typical)

	2.3 Fire pump controller
	1. Air cleaner assembly (2)
	2. Air cleaner service indicator (2)
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	Figure 2-2 Engine components - fire pump digital panel (FPDP) side
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	2. Manifold heat shield (2)
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	Figure 2-3 Engine components - turbocharger side
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	1. Engine STOP button
	2. Customer access port
	3. Diagnostics connector
	4. Engine ECM power supply
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	8. SCREEN soft key
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	12. ECM A/ECM B selector switch and indicator lamps (not applicable to mechanical engines)
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	14. MENU soft key
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	16. Engine oil pressure gauge
	17. Coolant temperature gauge



	Figure 2-4 FPDP control panel
	2.4.1 Engine STOP button
	2.4.2 Customer access port
	2.4.3 Diagnostics connector
	2.4.4 Engine ECM power supply
	2.4.5 Tachometer
	2.4.6 Battery “A” and “B” voltmeters
	2.4.7 SCREEN soft key
	2.4.8 RESET/STOP switch
	2.4.9 Crank battery A and B momentary start switches
	2.4.10 Automatic or manual mode of operation selector switch and indicator lamps
	2.4.11 MENU soft key
	2.4.12 Hour meter
	2.4.13 Engine oil pressure gauge
	2.4.14 Coolant temperature gauge
	2.5 FPDP informational displays
	2.5.1 Overspeed warning indicator
	Figure 2-5 Overspeed warning indicator

	2.5.2 DPEM fault screens (if applicable)
	Figure 2-6 DPEM fault screen (sample)
	Figure 2-7 DPEM lost fault screen (sample)


	2.6 Digital panel expansion module (DPEM) (optional)
	Figure 2-8 Digital programming expansion module (DPEM)

	2.7 Fuel supply and drain
	2.8 Air intake system
	1. Filtered air
	2. Turbocharger compressor
	3. Air crossover tube
	4. Engine aftercooler
	5. Intake valve port



	Figure 2-9 Mechanical engine with heat exchanger - air intake flow diagram (typical)
	2.9 Cooling water system
	1. Bypass water pressure regulator
	2. Bypass water strainer
	3. Pre-strainer pressure sensor
	4. Cooling water inlet
	5. Normal water inlet valve
	6. Bypass water inlet valve
	7. Normal water strainer
	8. Post strainer pressure sensor
	9. Normal water pressure regulator
	10. Normal water solenoid valve (where required)
	11. Outlet to heat exchanger
	12. Temperature sensor
	13. Pressure gauge isolation valve
	14. Water supply pressure gauge



	Figure 2-10 Cooling water manifold (typical)
	1. Coolant heat exchanger
	2. Coolant expansion tank/line
	3. Coolant pressure cap
	4. Exhaust manifold
	5. Exhaust flex connection
	6. Turbocharger
	7. Air filter
	8. Engine block
	9. Thermostat
	10. Cooling water inlet pipe
	11. Coolant pump
	12. Coolant filter
	13. Bypass piping
	14. Manual shut-off valve
	15. Cooling water strainer
	16. Cooling water pressure regulator
	17. Cooling water solenoid valve
	18. Cooling water pressure gauge
	19. Cooling water drain line
	20. Intake manifold


	Figure 2-11 Engine cooling system flow diagram (typical)
	2.10 Engine oil system
	1. Idler gears
	2. Check valve
	3. Oil pump
	4. Pressure regulator valve
	5. Oil return to pan
	6. Oil return to pan
	7. High pressure relief valve
	8. Oil thermostat
	9. Combination oil filter
	10. Filter bypass
	11. Oil cooler
	12. Crankshaft, connecting rod and piston
	13. Turbocharger
	14. Piston cooling
	15. Rocker
	16. Camshaft



	Figure 2-12 Typical engine lubricating oil system flow
	2.11 Exhaust system
	1. Exhaust valve ports
	2. Engine exhaust manifold
	3. Combustion air to charge air cooler
	4. Turbocharger turbine



	Figure 2-13 Typical exhaust system flow
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	Section 3 - Installation
	3.1 Introduction
	3.2 Receiving and handling
	1. Inspect the equipment for damage that may have occurred in shipping; and
	2. Check each item carefully against the shipping manifest or bill of lading.

	3.3 Site preparation
	3.4 Drive shaft installation
	1. Ensure that the engine and pump are correctly aligned.
	a. Ensure that the engine position is centered on the frame side to side within ± .76 mm (.03 in) by measuring outside of the frame side to the engine support leg mounting pad. (Compare the two front engine supports and two back engine supports.)
	b. As shown in Figure 3-1, align the engine center line to the pump center line within ± .76 mm (.03 in).
	c. Ensure that the pump center line to the engine crankshaft center line (in vertical plane) is 2° +/- 1°.
	d. Ensure that the drive shaft mounting flanges are parallel.

	2. As illustrated in Figure 3-2, lubricate the grease fittings on the drive shaft universal joint.
	3. Check that the fire pump drive engine is properly installed per the pump manufacturer’s specifications.
	1. Planes must be parallel
	2. Align both mounting center lines to ± .76 mm (.03 in)
	3. Distance to equal half of total travel
	4. 2° +/- 1°
	Figure 3-1 Drive Shaft Alignment
	Figure 3-2 Drive shaft universal joint grease fittings


	3.5 Fuel supply installation
	1. Install an elevated no. 2 diesel fuel tank or other fuel supply arrangement which is compatible with American Society of Testing and Materials (ASTM) no. 2 diesel fuel specifications.
	2. Size the fuel tank for the maximum expected full- load engine operation period with the initial fuel level at the minimum level for refueling.
	3. Install a fuel return line and route this line to the bottom of the fuel tank in order to minimize the return head.
	4. Install a fuel supply line to the fire pump drive engine.

	3.6 Cooling water supply installation
	1. Provide a cooling water discharge line at the outlet of the engine coolant heat exchanger and provide a cooling water supply line to the cooling water inlet per the Engine Data Sheet.
	2. Check the pressure regulator setting on the cooling loop with water flowing through the heat exchanger. The cooling loop is supplied by Cummins; both water pressure regulators have been set at (or slightly less) water pressure during manufacture a...
	3. Adjust the cooling water based on the water flow rather than the water pressure. The flow is dependent on the cooling water temperature. Refer to the Engine Data Sheet.
	4. To measure the water flow, use an appropriate- sized container to measure the amount of water and the elapsed time of the water to flow from the discharge pipe and then formulate the calculations:
	5. Adjust both pressure regulators to a pressure that will provide a flow rate at or above the specifications listed in the Engine Data Sheet.

	3.7 Battery installation
	1. As shown in Figure 3-3 or Figure 3-4, install the Battery Cable Kit or equivalent customer-supplied wiring. Install battery sets in a well-ventilated or otherwise protected location.
	Figure 3-3 Series battery connection 12 VDC
	2. Provide adequate room for servicing or replacing the batteries. Provide protection from extremes of temperature and weather.
	3. Locate the batteries near the engine or increase the size of the conductors as required by applicable codes. Ensure that the batteries are configured properly for 12 - or 24 - VDC standard operations.
	4. Check the battery cables and connections.


	Figure 3-4 Series battery connection 24 VDC
	3.8 Signal and control installation
	1. Ensure that the fire pump controller is properly installed and configured per the manufacturer’s instructions.
	2. Complete the fire pump controller wiring (customer-supplied) per the manufacturer’s instructions.
	3. Ensure electrical continuity and adequate insulation resistance for the installed wiring. Refer to the Operation - Engine Setup Screen section to conduct a Terminal Block Test from the FPDP.
	3.8.1 FPDP interface terminal strip
	Figure 3-5 FPDP interface terminal strip

	3.8.2 Battery charger interface
	1. Provide the initial charge on the redundant batteries per the battery charger’s instructions.
	2. Check that both voltmeters on the FPDP indicate the approximate battery voltage.
	Figure 3-6 Battery charger interface


	3.9 Coolant system preparation
	1. Inspect the engine coolant hoses and hose clamps and ensure that all coolant hoses and clamps are properly installed and water tight.
	2. Ensure that the engine coolant heater maintains an engine coolant temperature of 49 °C (120 °F) or above.
	3. Ensure that coolant is present in the engine coolant heater before plugging the heater element into a dedicated circuit. Add coolant, if necessary.
	4. Inspect the heat exchanger or weekly for external damage and contamination.
	5. Add coolant, if necessary:
	6. Re-install the pressure/fill cap.

	3.10 Lubricating oil system preparation
	1. Check the oil level using the dip stick before operating the fire pump drive engine.
	2. Fill the oil fill port to the “H” mark on the dipstick with lubricating oil.

	3.11 Pre-start inspections
	1. Check that there is no apparent damage and that all components are installed.
	2. Check that the drive belt is properly installed.
	3. Check that all hoses and tubes are properly installed.
	4. Check that all electrical connections are properly installed.
	5. Check that the fire pump drive engine is properly installed per the pump manufacturer’s instructions, is correctly aligned, and is free to rotate.
	6. Lubricate the grease fittings on the axillary drive shaft.

	3.12 Engine monitoring
	1. Immediately check that water flow is established through the or coolant heat exchanger. The water flow should be established immediately, but some delay may occur before the flow exits the or heat exchanger drain connection.
	2. Ensure that the engine operating temperature stabilizes between applicable ranges as identified in the Engine Data Sheet.
	3. Operate the engine for eight to ten minutes.
	4. Inspect the engine for leaks, unusual noises, or other indications of incorrect operation.
	5. While running the engine, look for the following signals during operation and field testing:
	6. Shut off the engine by pressing and holding the overspeed RESET/STOP switch.
	7. Shortly after the engine stops, check that the water flow stops automatically.
	8. Correct any problems found during the inspection before proceeding.
	9. Check the engine lubricating oil level at the dip stick. Add oil, if necessary.
	10. Check the coolant expansion tank level. Add coolant, if necessary.
	11. Check the cooling water strainers. Clean the strainers according to the maintenance schedule in Section 5 - Maintenance.
	12. Perform engine speed control and safety system tests per the instructions in Section 4 - Operation.

	3.13 Field acceptance testing



	7
	Section 4 - Operation
	4.1 Introduction
	4.2 Starting and stopping procedures
	4.2.1 Local starting/stopping procedure
	1. Press the AUTO/MAN selector switch on the FPDP to place the engine in MANUAL mode.
	2. Press the CRANK BATT A and/or CRANK BATT B button to crank the engine.

	4.2.2 Emergency starting procedure
	1. As shown in Figure 4-1, open the water bypass valves in the cooling water supply piping or the emergency cooling supply.
	Figure 4-1 Fire pump drive engine bypass valve
	1. Press the AUTO/MAN selector switch on the FPDP to place the engine in MANUAL mode.
	2. As shown in Figure 4-2, open the FPDP panel door and slide the key switch override to the “RIGHT” position. Verify that LED 49 - KEY FB (key feedback) switch is lit.



	Figure 4-2 FPDP override switch
	3. As shown in Figure 4-3, press downward on either the Battery A or Battery B contactor lever to start the engine. If crank contactor lever A does not engage the starter, repeat using crank contactor lever B. If the battery charge is low, press down...
	4. Check that the engine starts and operates at the rated speed.
	1. Battery A starter contactor
	2. Battery B starter contactor
	Figure 4-3 Manual starter contactors

	4.3 Fire pump digital panel (FPDP) screens and adjustments in automatic mode
	Figure 4-4 FPDP User Interface screen (mechanical engine)
	4.3.1 The SCREEN soft key
	Figure 4-5 Analog Values overlay (mechanical engine)

	4.3.2 The MENU soft key - Settings Menu
	Figure 4-6 Settings Menu screen (mechanical engine)

	4.3.2.1 ENGINE SETUP screen
	1. Starting at the User Interface screen (Main Menu), press the MENU soft key.
	2. Press the soft number keys to enter password “806” in the Engine Setup Login screen.
	Figure 4-7 Typical Engine Setup Login screen
	3. Press SUBMIT to access the Engine Setup screen.

	Figure 4-8 Engine Setup screen (mechanical engine)
	Figure 4-9 System Options screen (mechanical engine)
	Figure 4-10 Typical Terminal Block Test screen
	1. Starting at the User Interface screen (Main Menu), press the MENU soft key;
	2. Press the ENGINE SETUP soft key from the Settings menu;
	3. Press the soft number keys to enter password “806” in the Engine Setup Login screen.
	4. Press the TERMINAL BLOCKS soft key from the Engine Setup menu;
	5. Press the soft key corresponding to the terminal block requiring verification;
	6. To exit the Terminal Block Test menu, press the RETURN soft key to return to the Engine Setup menu.


	4.3.2.2 OVERSPEED TEST screen
	1. Starting at the User Interface screen (Main Menu), press the MENU soft key.
	2. Press the OVERSPEED TEST soft key from the Settings Menu.
	3. As shown in Figure 4-11, press the RUN soft button.
	Figure 4-11 Overspeed test
	4. When the timer expires (shown in Figure 4-12), “ENGINE OVERSPEED” written in red will flash at the top of the FPDP screen (shown in Figure 4-13).

	Figure 4-12 Overspeed Test timer
	Figure 4-13 Overspeed Test timer expired
	5. The fire pump drive engine will enter MANUAL mode until reset.
	6. Press the RESET/STOP switch on the FPDP to reset the fire pump drive engine.


	4.3.2.3 IMPERIAL/SI VALUES screen
	Figure 4-14 Typical Parameter Units screen
	1. Starting at the User Interface screen (Main Menu), press the MENU soft key.
	2. Press the IMPERIAL/SI VALUES soft key from the Settings Menu.
	3. Press the soft key for the desired unit of measure.
	4. Press the SUBMIT soft key.
	5. To exit the Imperial/SI Values menu, press the RETURN soft key.


	4.3.2.4 ANALOG VALUES screen
	1. Starting at the User Interface screen (Main Menu), press the MENU soft key.
	2. Press the ANALOG VALUES soft key from the Settings Menu.
	3. To exit the Analog Values screen (shown below), press the RETURN soft key.
	Figure 4-15 Sample Analog Values screen

	4.3.2.5 DPEM (optional)
	1. Starting at the User Interface screen (Main Menu), press the MENU soft key.
	2. Press the DPEM soft key from the Settings Menu.
	3. To exit the DPEM screen, press the RETURN soft key.
	Figure 4-16 Sample DPEM screen
	Figure 4-17 Sample DPEM Fault screen
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	Section 5 - Maintenance
	5.1 Introduction
	5.2 Engine operation reports

	Maintenance record form
	Table 5-1.
	Date
	Hours or time interval
	Actual hours
	Check performance
	Performed by
	Comments
	5.3 Weekly maintenance
	5.3.1 General
	1. Check fluid levels before starting the engine. Check oil pressure and coolant temperatures frequently. Most engine problems give an early warning.
	2. Look and listen for changes in engine performance, sound, or appearance that will indicate that service or repair is needed. Be alert for misfires, vibration, excessive exhaust smoke, loss of power, or increases in oil or fuel consumption.
	3. Check the engine appearance for excessive heat, wiring short circuits, excessive end-play, vibrations, excessive wear, excessive abrasion, damaged electrical wiring, or loose electrical wiring.
	4. Check the engine for odors of diesel fuel, burning rubber, electrical system failure, exhaust fumes, or smoke.

	5.3.2 Air cleaner filter and piping
	1. Visually inspect the air intake filter and piping daily for blockage, damage to piping, loose clamps, or punctures that can allow debris to enter the engine. If there is a blockage, the service indicator will be activated. Refer to Figure 2-2.
	a. If the red indicator flag is at the raised position in the window, clean or replace the air filter per the manufacturer’s recommendation as required. Do not remove the felt washer from the indicator. The felt washer absorbs moisture.
	b. After the air cleaner has been serviced, push the flag in to reset the service indicator.

	2. Check for corrosion under the clamps and hoses of the intake system piping. Corrosion can allow corrosive products and dirt to enter the intake system. Disassemble and clean as required.
	3. Replace any damaged air filter or hoses and tighten loose clamps, as necessary, to prevent the air system from leaking. Torque the hose clamps to the recommended torque value. Refer to the torque tables.

	5.3.3 Cooling system
	1. Inspect the cooling water piping, coolant heat exchanger tanks, charge air cooling system (if applicable), engine coolant hoses, and hose clamps for loose fittings, leaks, damage, and corrosion.
	a. Tighten the hose clamps, as necessary.
	b. Check for cracks, holes, or other damage. Repair or replace as necessary.

	2. With the coolant expansion tank at ambient temperature, press down, unscrew, and remove the pressure cap as shown in Figure 2-1.
	a. Ensure that the coolant level is visible by checking the coolant level sight gauge.
	b. Add coolant, as required. DO NOT OVERFILL!

	3. Check the antifreeze concentration at least six times a year or whenever coolant is added to the cooling system by using a refractometer.
	4. Drain a small amount of coolant from the return line petcock and inspect the coolant for excessive rust or particulate matter. Change the coolant more frequently if particles are present.
	5. Check for soft, overly-pliant hoses, oxidation, and loose hose clamps. Torque the hose clamps to the recommended torque value. Refer to the torque tables. Replace damaged hoses and clamps as required.
	6. Check the coolant heat exchanger tanks for leaks, damage, and dirt buildup. Clean and repair as required.

	5.3.4 Engine oil system
	1. For accurate dipstick readings, shut off the engine and wait approximately ten minutes to allow the oil in the upper portions of the engine to drain back into the crankcase.
	2. As shown in Figure 5-1, check the oil level at the engine dipstick.
	1. Oil fill port (on valve cover)
	2. Oil level dipstick
	3. Engine oil filter
	Figure 5-1 Oil level dipstick (typical)


	5.3.5 Fuel system
	1. Shut off the engine.
	2. Inspect the fuel supply line, return line, filter and fittings for cracks or abrasions.
	a. Ensure the lines are not rubbing against anything that could damage the fuel system hoses. Repair any leaks or alter line routing to eliminate wear immediately.
	b. Relieve fuel line pressure by carefully loosening the fuel inlet line.


	5.3.6 Engine exhaust system
	5.3.7 Electrical supply and controls
	5.3.8 Crankcase ventilation hose
	5.3.9 Heat Exchanger - Cooling Water Strainers
	1. Remove the plug.
	2. Inspect and remove any debris.
	3. Install the strainer plugs.
	4. When finished, open the normal line valves and close the bypass line valves for normal operation.
	1. Bypass Water Line Strainer
	2. Normal Water Line Strainer
	Figure 5-2 Cooling Water Strainer (typical)


	5.3.10 Batteries
	1. Keep the batteries clean by wiping them with a damp cloth whenever dirt appears excessive.
	2. Use a battery hydrometer to check the specific gravity of the electrolyte in each battery cell. A fully-charged battery will have a specific gravity of 1.260. Replace the battery, if the specific gravity reading is below 1.215.
	3. Check the battery wiring and cable connections for loose, corroded, worn, or damaged cables. Check both connectors at the alternator, battery connections, and engine grounding lug (near the starter motor).
	a. If the battery cables are corroded, remove the battery cable clamps, starting with the negative (-) battery cable.
	b. Use a fine emery cloth or a wire brush to clean the cable clamps and battery cables. The metal should be shiny.
	c. Wash the battery terminals with a solution of baking soda and water (2 oz (1/4 cup) baking soda to 0.94 liter (1 qt) of water).
	d. Be careful to prevent the solution from entering the battery cells, and flush the batteries with clean water when done.
	e. After cleaning the connections, coat the terminals with a light application of petroleum jelly.
	f. Reinstall and tighten the cable clamps.

	4. Check the electrolyte level in the batteries monthly. If low, fill the battery cells to the bottom of the filler neck with distilled water.
	5. Check for continuity between terminals using a digital multimeter or other test equipment. Also check the insulation resistance to ground. Correct any electrical faults.
	6. Reinstall the battery cables; attach the negative (-) battery cable last.

	5.3.11 Engine test run
	1. Check that the engine oil pressure is indicated on the gauge within fifteen seconds after starting.
	2. Check that the engine has attained a normal running temperature after running the engine for a minimum of thirty minutes.
	3. Observe that the engine is operating at the proper operating speed. (If the engine is not operating at the proper speed, see Section 5.3.12 Engine operation checks.)
	4. Check for unusual engine noise. Listen for any unusual engine noise which can indicate that service is required.
	5. Ensure that the oil pressure is greater than 69 kPa (10 psi).
	6. Check that the coolant temperature is between 70 °C (158 °F) and 107 °C (225 °F).
	7. Check that both battery voltmeters indicate 12 VDC for standard or 24 VDC for optional operating systems.
	8. Check that the air filter service indicator has not popped-up, indicating an air filter blockage. Replace the air filter as required.

	5.3.12 Engine operation checks
	5.3.12.1 Crank termination setpoint
	5.3.12.2 Engine speed adjustment
	5.3.13 Engine coolant heater

	5.4 Annual maintenance
	5.4.1 Electrical components
	1. Inspect the electrical wiring harness, electrical terminal connections, and electrical plug-ins for secure, clean electrical contacts, worn or damaged insulation, burnt wires, broken wires, and loose connections (see Figure 2-2).
	2. Inspect the function of all gauges, voltmeters, switches, and warning lamps on the FPDP. Replace the FPDP if any are not functioning properly.
	3. Reinstall the battery cables; attach the negative (-) battery cable last.

	5.4.2 Turbocharger mounting nuts
	1. Exhaust elbow connection
	2. Turbocharger
	3. Air cleaner/filter
	4. Service indicator
	5. Air cleaner piping
	Figure 5-3 Typical turbocharger


	5.4.3 Engine supports
	5.4.4 Fuel pumps and filters
	Figure 5-4 Typical fuel pumps and filters
	1. Shut off the engine.
	2. Close any fuel valves (if equipped) to prevent fuel from draining or siphoning.
	3. Clean the area around the fuel filter or fuel/water separator heads.
	4. Remove the spent filter canisters using a filter wrench.
	5. Clean the filter mounting head surfaces of sludge buildup and foreign particles. Ensure mating gasket surfaces are clean.
	6. Lubricate the gasket seals with clean SAE 15W-40 lubricating oil.
	7. Center the filter ring on the threaded mounting nipple. Screw the filter canister onto the mounting flange until the gasket is snug against the mounting flange, then tighten an additional 1/4 turn.
	8. Open the fuel supply valves (if equipped).
	9. Press either the CRANK BATT A or CRANK BATT B button to start the engine to allow the fuel to flow through the system.
	10. Depress the contactor switch for up to fifteen seconds or until the engine starts. Repeat up to three times, if necessary.


	5.4.5 Engine oil and filter
	1. Operate the engine until the coolant temperature reaches 70 °C (158 °F). Shut the engine off.
	2. Place an appropriate container under the oil pan drain plug. Refer to the engine data sheet for oil pan capacity.
	3. Remove the oil drain plug and drain the oil immediately to make sure all the oil and suspended contaminants are removed from the engine.
	4. Remove the oil filter (see Figure 5-5) following these steps:
	a. Clean the area around the engine oil filter canister. Use a filter wrench to remove the filter.
	b. Remove and discard the O-ring seal if it has remained attached to the mounting flange. Clean the filter mounting flange with a clean lint-free cloth.
	c. Apply a light film of 15W-40 lubricating oil to the replacement filter gasket before installing the filter.

	5. Fill the oil filter with a high-quality 15W-40 multi- viscosity lubricating oil, such as Premium Blue®, or its equivalent.
	1. Oil fill port (on valve cover)
	2. Oil level dipstick
	3. Engine oil filter
	Figure 5-5 Typical oil filter and oil level dipstick
	6. Center the filter ring on the threaded mounting nipple. Screw the filter canister onto the mounting flange until the gasket is snug against the mounting flange. Then tighten an additional 1/4 turn.
	7. Check and clean the oil pan drain plug threads and sealing surface. Install the oil pan drain plug. Torque the plug according to the torque tables.
	8. Fill the engine to the proper level with clean, high quality 15W-40 oil at the fill port.
	9. Restart the engine and let it run for approximately one to two minutes.
	10. Stop the engine.
	11. Wait approximately fifteen minutes to let the oil drain from the upper parts of the engine.
	12. Check the oil level again. Add oil as necessary to bring the oil level to the H (high) mark on the dipstick.



	5.4.6 Drive shaft
	1. Remove the drive shaft guards.
	2. Wipe the grease fittings and grease gun nozzle with a clean cloth to avoid contamination.
	3. Add grease to the drive shaft universal joint grease fittings (see Figure 3-2).
	4. Wipe excess grease from the grease fittings.

	5.4.7 Coolant pump/alternator belt
	1. Press the AUTO/MAN button on the FPDP to place the fire pump drive engine in MANUAL operation.
	2. Disconnect both batteries at their terminals. Remove the negative (-) cable first.
	3. Remove the belt guard capscrews and the belt guard. Set aside for re-installation (see Figure 5-6).
	1. Belt Guard
	2. Alternator Pulley
	3. Drive Belt
	4. Idler Pulley
	5. Coolant Pump Pulley
	6. Balancer Pulley
	7. Belt Tensioner
	Figure 5-6 Coolant Pump/Alternator Belt (typical)
	4. Visually inspect the belt for frayed, worn, missing pieces, or cracked belt surfaces. Check the belt for intersecting cracks.
	5. If the belt condition is acceptable, check the belt tension. There are two ways to check the belt condition:
	6. Reinstall the battery cables; attach the negative (-) battery cable last.



	5.4.8 Raw water zinc anode
	Figure 5-7 Raw Water Zinc Anode (typical)

	5.4.9 Heat Exchanger pressure test
	1. Install an adapter at the cooling water outlet of the heat exchanger.
	2. Install a pressure test setup with 689 kPa (100 psi) pressure gauge at the cooling water inlet to the heat exchanger.
	3. Apply air pressure at 276 kPa (40 psi).
	a. Isolate the pressure source and monitor the pressure gauge for five minutes.
	b. There should be no change in pressure for the duration of the test.

	4. After testing, release the pressure. Remove the tubing adapters, plug, and test equipment.
	5. If leakage is detected, the heat exchanger must be replaced.

	5.4.10 Turbocharger
	1. Visually inspect the air intake filter and piping according to the steps outlined in Section 5.3.2.
	2. Remove the air intake and exhaust piping from the turbocharger.
	3. Inspect the turbocharger turbine wheel for cracks in the housing or turbine blades, missing blades, mechanical binding, eccentric motion, or excessive end-play.
	4. Replace the turbocharger if damage, excessive end-play, binding, wear, or eccentric motion is found. Contact a Cummins Authorized Repair Location for replacement.
	5. Reinstall the air intake filter and exhaust piping. Tighten the clamps. Torque the loosened clamps to the recommended torque value. Refer to the torque tables.


	5.5 Every two years
	5.5.1 Coolant pump
	5.5.2 Cooling system - heat exchanger
	1. Lower Coolant Tube
	2. Coolant Drain Petcock
	3. Coolant Filter
	4. Coolant Filter Shut-off Valve
	5. Engine Coolant Heater
	Figure 5-8 Engine Coolant Drain - Heat Exchanger (typical)
	1. Disconnect both batteries at their terminals. Remove the negative (-) cable first.
	2. Press down, unscrew, and remove the coolant expansion tank pressure/fill cap. The cap must be removed to allow air to vent the cooling system during the draining process.
	3. Disconnect the engine coolant heater power supply before draining the cooling system.
	4. Place a container that will hold at least 57 liters (15 gallons) of liquid under the coolant drain valve.
	5. Ensure that the coolant filter shut-off valves are OPEN.
	6. Open the drain petcock on the lower coolant tube, allowing the coolant to drain into the waste container.
	7. When the system is empty, move the container under the engine coolant heater.
	8. Disconnect either end of the engine heater coolant hose and drain the engine heater.
	9. Flush with clean fresh water or heavy-duty heat exchanger cleaner. Follow the manufacturer’s directions on the product container.
	10. When the flushing water has fully drained, use a filter wrench to remove the water coolant filter from the filter housing.
	a. Clean the filter housing gasket mount of dirt buildup, oxidation, or particulate matter with a clean cloth.
	b. Coat the replacement filter gasket with a light coating of 15W-40 lubrication oil.

	11. Center the filter ring on the threaded mounting nipple. Screw the filter canister onto the mounting flange until the gasket is snug against the mounting flange, then tighten an additional 1/4 turn. If using a soapy water solution, flush again wit...
	12. Reconnect the engine heater coolant hose and close the drain petcock on the lower coolant tube.
	13. Fill the coolant tanks with the proper antifreeze. Use a mixture of 50% water and 50% ethylene- glycol base or propylene-glycol antifreeze (or pre-mixed solution) to protect the engine to -37 °C (-34 °F) year-around.





	Ethylene-Glycol
	Propylene-Glycol
	14. Check the condition of the pressure/fill cap.
	a. If the pressure/fill cap seal is worn, damaged, missing, or the pressure spring is damaged or shows signs of sticking, replace the filler cap.
	b. Re-install the expansion tank fill cap.

	15. Re-install the heater wiring.
	16. Reinstall the battery cables; attach the negative (-) battery cable last.
	17. Operate the engine until it reaches a temperature of 82 °C (180 °F), and check for coolant leaks.
	18. Ensure that the coolant level is just below the fill neck and that the coolant heater is reconnected.
	5.6 Every four years
	5.6.1 Coolant thermostat removal/installation
	1. As shown in Figure 5-9, remove the upper coolant hose clamps and upper coolant hose at the thermostat housing.
	2. Remove the (2) thermostat housing flange cap screws and the thermostat flange.
	3. Remove the thermostat and gasket from the housing.
	4. Clean the housing flange faces of dirt buildup, oxidation, and sludge.
	5. If still in good condition, re-install the thermostat in the housing.
	6. Replace the thermostat flange and cap screws.
	1. Hose clamps
	2. Upper coolant hose
	3. Thermostat housing
	Figure 5-9 Typical thermostat housing


	5.6.2 Coolant pump/alternator belt replacement
	1. Remove the belt guard.
	2. Use a 3/8” drive ratchet or breaker bar to rotate the tensioner arm away from the belt and remove the belt.
	3. Check the belt tensioner cap screw torque. For recommended torque values, refer to the torque tables.
	4. Check the tensioner arm, pulley, and stops for cracks. If any cracks are noticed, the tensioner must be replaced.
	5. Verify that the tensioner arm stop is not in contact with the spring casing stop. If either stop is touching, the tensioner must be replaced.
	6. Inspect the tensioner for evidence of the tensioner arm contacting the tensioner cap.
	7. Check the tensioner bearing.
	a. Rotate the belt tensioner pulley. The pulley should spin freely with no mechanical binding, eccentric motion, or excessive end-play.
	b. If the arm rotates with mechanical binding, eccentric movement, or excessive end play, replace the tensioner.

	8. Inspect the clearance between the tensioner spring case and the tensioner arm for uneven bearing wear.
	9. After checking the torque, use a 3/8” drive ratchet or breaker bar to rotate the tensioner slowly away from the area of belt contact.
	10. Install the replacement drive belt.
	11. Check the location of the drive belt on the belt tensioner pulley. The belt should be centered on, or centered close to, the middle of the pulley.
	12. Reinstall the belt guard.
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