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Case for Electric
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Environmental Benefits

Zero Emissions

Zero Greenhouse Gas

Noise Pollution Reduction

No Emissions Exposure On-Scene

Quieter Environment On-Scene 

3 T
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Greenhouse Gas Reduction

Diesel engines produce 22 lb of CO2  per gallon.

Driving

Cummins X-12 averages 6.5 mpg

6500 miles/year

= 22,000 lbs CO2/year from driving

Idling

Hours Idling per year 747 urban pumper

Fuel consumed 1.7 gal/hr

= 28,000 lbs CO2/year from idling

4

50,000 lbs CO2 Saved per Year

425 Tons Saved over 17 Year Life

R
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Diesel Exhaust Exposure

NFPA 1500 - Safety Health and Wellness

NFPA 1901 - Automotive Fire Apparatus

Prop 65 - California Health Warning

5

12.2.6.2 Exhaust pipe 
discharge shall be 
directed away from any 
operator's position.

10.1.5* The fire 
department shall prevent 
exposure to fire fighters 
and contamination of living 
and sleeping areas to 
exhaust emissions.

R
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Noise Pollution

On-Scene

Noise affects health

Electric minimizes noise on scene

En-Route

Quiet Cab

Headsets Optional

6 T
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Operational Benefits

Driving Fuel Savings

Idling Fuel Savings

Engine Oil Changes

Transmission Oil Flushing

DPF Regeneration Diesel Fuel

DPF Ash Cleaning and Service

Engine Repair

No Exhaust Extraction Needed

7
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Fuel from Idling

EPA:  Heavy Trucks - 0.39 and 1.65 gal/hr

Fire Apparatus Higher.

Pumper Idles 747 hr/year. 

$5.25 per gallon of diesel
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FAMA TC001 StudyEPA Heavy Truck Study

$6471 Diesel Fuel per Year

R
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Fuel from Driving

Heavy Truck 6 mpg

Pumper Drives 6428 miles/yr

1071 gallons of diesel per year.

$5.25 per gallon.

9

$5623 Diesel Fuel per Year

R
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Engine Oil Change Interval

Oil change twice per year

Oil service costs $450

10

$900 Oil Service per Year

T
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Transmission Oil Change

Transmission oil change every 3 years

Transynd fluid $45 per gallon

4000 EVS transmission holds 12 gallons of fluid.

Labor $240

Fluid $600

11

$840 x 17/4 = $3,360 Transmission 
Maintenance Savings

$280 per Year

T
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DPF Regeneration

Idling is the bane of the DPF

This leads to more soot in the exhaust

Raw fuel injected during regeneration.

Two ash cleanings over life of apparatus
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DPF Ash Cleaning $850

2 Cleanings Saved $850 x 2 = $1,700

Regen fuel savings $1,200

R
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Diesel Engine Apparatus Expense

Idling Fuel $110,000
Driving Fuel $95,600
Engine Oil Changes $15,000
Transmission Oil Service $  4,800
DPF Regeneration Diesel Fuel $  1,200
DPF Ash Cleaning and Service $  1,700
Engine Repair Estimate $  5,000
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$  233,300 Diesel Expense

Assumptions:

Typical Urban Pumper

17 years in service

R
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Diesel vs Electric

$0.1156 per KWh- US Ave Commercial

Idling 747 x 10.8 kw x $.1156 = $932

Driving 6428 x 250kwh/142miles x $.1156 = $1308

14

Idling Electric $16,000
Driving Electric $22,000

$  233,300  Diesel Expense

$    38,000  Electric Expense

$  195,300 – Conservative Estimate

Greater Savings with 
Greater Call Volume

R
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Exhaust Extraction

Expense Not Required

15 R
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REV EV Vision

16
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MISSION

To call a fire truck electric…

it should do all these on ELECTRIC ONLY.

17
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Practical Fire Fighting Apparatus

All-Electric Fire Truck
North American Design Configuration
Optimized Equipment Storage Capability
Battery placement for Low center of gravity
Optional Diesel back-up for extended emergency use:

• Pumping beyond 3-4 hours
• Extended operation off the grid (black-outs, earthquakes, hurricanes, etc.)

18
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North American Drive-Train and Fire Suppression

19
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Product Differentiation

20

Vector™ Pierce Rosenbauer

Approach All Electric Hybrid Electric All Electric

Battery Storage 327 kWh 155 kWh 50 kWh

Battery Location Low CG High CG Low CG

Configuration North American North American European

NFPA/ULC Pump Electric Hybrid Not on Electric

0

100

200

300

REV Pierce Rosenbauer

Battery Storage (kWh)
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Technical Features

21
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Electrical Storage Capacity

22

High Capacity Batteries:

• 700-800 Volt DC

• Total Capacity 327 KWh

• Usable Capacity 262 KWh

12 Volt Batteries

• Lead-Acid for Starting

• AGM for Electronics

800 V HC Batteries

12 Volt Engine Starting Batteries 12 V AGM Battery



Proprietary and Confidential
Proprietary and Confidential  Property of REV Group  – Provided to John Durham May 11, 2023 – Hamilton FD - Do not Distribute

Drive and Pumping Motor

23
Electric Drive Motor Fire Pump

Drive Axle
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Full Throttle Acceleration

Standard performance

• Matches 500 HP Cummins X12 
Diesel

Motor Torque - 4000Nm
Motor Peak Power - 300kW
0-62mph – 42s
Top Speed ~ 70mph
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Optional Range Extender Engine

25

Compact Emissions Packaging

Sufficient HP for Charging

• 120 KW Generator Output

2022 EPA Compliant Industrial Engine



Proprietary and Confidential
Proprietary and Confidential  Property of REV Group  – Provided to John Durham May 11, 2023 – Hamilton FD - Do not Distribute

Cooling Package

26Power Steering Pump

Range Extender Engine

AC Generator

Cooling Package

Air 
Compressor
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Power Distribution Unit (PDU)

Connections and switching for the 
following devices:

• Generator

• HC Battery Modules

• Charge Controller Power

• Charge Controller Data

• CCS1 Charge Socket DC Power

• DC Convertors

• Motor Invertors

27
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EV “Skateboard”

28
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Apparatus Configuration

29

Body can be configured to department requirements.

• 1250 GPM (4730 LPM) Pump – (NFPA/ULC Certified ALL ELECTRIC)

• 1500 GPM (5680 LPM) Pump – (NFPA/ULC Certified with Range Extender 
Operation)

Water/Foam Tank Options:

• 530 Gallons (2000 Liters)

• 780 Gallons (2950 Liters)
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Pilot Apparatus Basic Dimensions

Customization
• Body
• Pumphouse
• Cab

30

Wheelbase: 194 in. (4.9 m)
Length: 33 ft. 2 in. (9.8 m)
Body Width 98 in. (2.5 m)
Ground Clearance 10 in. (0.24 m)
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31

Condition Front Axle (lb) Rear Axle (lb) Total (lb)
Gross Vehicle Weight Rating (GVWR) 21000 31000 52000
Empty  - Prototype with Body, driver, full 
fuel.

17480 18820 36320

In-Service – Prototype Loaded, 780 g water, 
sand-bags, fuel

18200 28040 46360



Proprietary and Confidential
Proprietary and Confidential  Property of REV Group  – Provided to John Durham May 11, 2023 – Hamilton FD - Do not Distribute

265 Cubic Feet of Compartmentation Possible

32

Width Height Depth Cubic Inch Cubic Feet

L1
44 47.8 26.0 54626 31.6

44 38.8 11.8 20034 11.6

L2
56 22.8 26.0 33124 19.2

56 12.0 11.8 7896 4.6

L3

50 22.0 23.0 25300 14.6

50 34.8 26.0 45175 26.1

50 12.0 11.8 7050 4.1

R1
44 21.0 26.0 24024 13.9

44 38.8 11.8 20034 11.6

R2 56 34.8 11.8 22866 13.2

R3

50 8.0 19.0 7600 4.4

50 22.0 23.0 25300 14.6

50 38.8 11.8 22766 13.2

B1 38 19.5 26.0 19266 11.1

Driver Roof 162 18.3 25.3 74652 43.2

Officer Roof 106 18.3 25.3 48846 28.3

265
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Regenerative Braking

Lower States Of Charge Allow 
Higher Rates Of Charge.
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Brake Regeneration (KW)
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Warmer Batteries Allow Higher 
Rates of Charge.

BTMS

Range

33

Similar function to auxiliary braking system
ON with release of Accelerator Pedal
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Design for Safety

Charge plug locked when Charging.

Truck can’t move if plugged in.

EV Batteries shut off in a crash.

System constantly monitors for high voltage leaks

Battery modules pass all ISO 6469 safety criteria

Meets new NFPA 1900 Standards
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HC Battery System

• Pouch Style battery cells.

• 700 – 800 Volts DC

35

Submersion Jet Wash

Vibration
Mechanical 

ShockFire Resistance

Overcharge 

Protection

External Short 

Circuit 

Protection

Over Temperature 

Protection
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Battery System Mounting

Battery module tray mounting allows removal from out the 
bottom of the apparatus.

Galvanized structures to resist corrosion

36
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Battery Recycling – Second Life

Used lithium batteries can be re-used in stationary applications

37
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Battery Recycling – End-of-Life

Discharging

Brick Removal
Shredded Material

Shredding

Conveying

Black Mass

PackagingSeparation

Alum/Copper             Plastic

Black Mass

Cobalt, Lithium, Nickel, 
Manganese

38
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Electric Vehicle Technology Partner

Emergency One Group LTD, UK

• World’s First Electric Fire Truck

• Five years of development (beginning in 2017)

• First prototype build in 2019

• Extensive testing and optimization

• Battery Management Technology

• Motor Management

• Pump Governor IP

• Proven Performance

39
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EV System Warranty

Batteries and EV Motors – 5 years or 2000 Cycles

EV Electronics – 2 Years or 36,000 Miles (58,000 KM)

40
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Replacement EV Parts

Critical EV parts will be stocked by REV Parts including:
• Motors
• Generator
• Control Modules
Batteries will be stocked in North America.

41
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Battery Heating and Cooling

Battery Thermal Management (BTMS)

• Winter mode pre-conditions batteries for cold 
climate

• Summer mode pre-conditions batteries for hot 
climate

Batteries maintained within their optimal 
performance temperature range

42
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Cab Dash Display

Driver View

43
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Cab Heat

Cold Climate

• US growing zones 2 through 6 and all of 
Canada.

• Fuel-fired heater that provides cab heat 
and defrost.

• Fuel for the heater comes from the 
range extender diesel tank.

Hot Climate

• US growing zones 7 through 10.  

• Electric heater to provide cab heat and 
defrost.

44
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Cab Air Conditioning

Standard E-ONE System

Same BTU Output

800 V DC Driven Compressor

45



Proprietary and Confidential
Proprietary and Confidential  Property of REV Group  – Provided to John Durham May 11, 2023 – Hamilton FD - Do not Distribute

Pump Control

Custom Pressure Governor

• 12 in. Display

• IP67

• Sunlight Readable

• Pressure and Speed Modes

46
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Charging

CCS1 – DC Fast Charging 120 KW

ZERO to FULL in 2 hrs. 30 min.

47
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Charge Plug Safety

Locked when Charging
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Charger Consultation Available

REV Fire Turnkey Consultant

• Site Evaluation

• Utility Upgrades if Needed

• Charger Installation

• Charger Maintenance Plan

49

Preferred System

• 124 KW DC Fast Charger

• 480 V – 3-Phase
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Performance

50
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Driving Range on Electric

142 miles (228 km) - CITY

100 miles (161 km) - HWY

51
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Rated Pump Duration on Full Charge

Rated GPM Pumping from Draft

52

Battery Capacity 
(KWh)

252

Flow
(gpm)

Hydrant
Pressure

(psi)

Pump
Pressure

(psi)

Discharge
Pressure

(psi)

Waterous Pump 
Model

Power
(KW)

House Load
(KW)

Power Consumed
(KW)

Duration
(hrs)

500 0 150 150 CG 51 12 63 4.0

750 0 150 150 CS 71 12 83 3.0

1000 0 150 150 CS 86 12 98 2.6

1250 0 150 150 CS 107 12 119 2.1

1500 0 150 150 CSU 132 12 144 1.8
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Rated Pump Duration on Full Charge

Rated GPM Pumping from Hydrant

53

Battery Capacity 
(KWh)

252

Flow
(gpm)

Hydrant
Pressure

(psi)

Pump
Pressure

(psi)

Discharge
Pressure

(psi)

Waterous Pump 
Model

Power
(KW)

House Load
(KW)

Power Consumed
(KW)

Duration
(hrs)

500 50 100 150 CS 45 12 57 4.4

750 50 100 150 CS 52 12 64 3.9

1000 50 100 150 CS 60 12 72 3.5

1250 50 100 150 CS 82 12 94 2.7

1500 50 100 150 CS 104 12 116 2.2
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Pumping Range on Electric

54

Flow (gpm) Condition Time (hours)

1500 DRAFT 1.8

1250 DRAFT 2.1

1250 HYDRANT 2.7

750 HYDRANT 3.9

500 HYDRANT 4.4
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Vector Located in Hamilton Station #1

Starting Location
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Hamilton General Hospital

2.0 KM (1.3 miles)

6 Minutes

48 Minutes on-Scene
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Queen’s Garden Long Term Care

1.6 KM (1.0 Miles)

6 Minutes

48 Minutes on-Scene
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St. Joseph Catholic Elementary School

2.7 KM (1.7 Miles)

8 Minutes

44 Minutes on-Scene
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Wings Up! Hamilton Upper Wellington

3.2 KM (2.0 Miles)

7 Minutes

46 Minutes on-Scene
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Little Ray’s Reptile Zoo

4.2 KM (2.6 Miles)

10 Minutes

40 Minutes on-Scene
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Example Simulation Results

• 12 1-hour EMS runs without charging

• 20 minutes between runs maintains 100% 
SOC

• 3 hours pumping at 750 GPM (2800 LPM) on 
hydrant, and 2 EMS calls with no charging

• 2 hours pumping at 1250 GPM (4700 LPM) 
on hydrant, with no charging
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Pumping

Captain Josh Westbrooks

Charlotte NC FD
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Practical Fire Fighting Apparatus

All-Electric Fire Truck
North American Design
Highest EV Battery Capacity

Respond on Electric
Pump on Electric

Operate on Electric
Return on Electric

67
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Summary

Real North American Fire Truck

Fully Electric Vehicle with Large Battery Storage Capacity

DC Fast Charge Allows Around the Clock - Fully Electric 
Operation

Proven Technology

Operational Benefits

Environmental Benefits

68
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TM

R E V g r o u p . c o m

2 4 5  S o u t h  E x e c u t i v e  D r i v e ,  S u i t e  1 0 0

B r o o k f i e l d ,  W I  5 3 0 0 5

OEM Technical Information:

REV Fire Group

Roger Lackore

roger.lackore@revgroup.com

920 840 4996
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