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• Train Shuttle Bus Drivers
– How to Drive the Bus

– How to operate systems on the Bus

• This training document is for reference and 
not intended to replace the owners manuals
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Azure Dynamics Product support Contact Information

• Nash Stamenkovic
• Product Support Manager
• 4020A Sladeview Crescent
• Mississauga, ON L5K1A3

– Office: 905 607-3486 Ext. 207
– Cell: 905-599-3929

– Toll Free: 866-473-1636
– nstamenkovic@azuredynamics.com

• Chuck Connors
• Product Support Coordinator

• 9 Forbes Road 

• Woburn, MA 01801
– Office: 781-932-9009 Ext. 286
– Cell: 978-837-1226
– Toll Free: 866-933-9009
– wconnors@azuredynamics.com
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• Azure Dynamics Group is a world leader in the 
development and production of electric and hybrid e lectric 
vehicles/systems for commercial and military market s. The 
group has delivered thousands electric and hybrid e lectric 
vehicles, with an accumulation of over 25 million m iles of 
vehicle experience.

• Azure Dynamics Inc. is an innovative technology com pany 
with a vision to become a recognized world leader i n 
hybrid electric vehicle systems for commercial vehi cles.

Company Profile
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Modern Hybrids
How does this benefit The Bronx? 

•electric drive produces zero emissions 
when the engine is turned off during low 
power demand
•eliminates exhaust in hybrid electric mode
•creates healthier environment
•reduced emissions while in Hybrid mode
•reduced fuel consumption
•less maintenance required for belts, 
brakes, starters and transmissions
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How Does a Hybrid Vehicle Reduce Fuel 
Consumption and Tailpipe Emissions?

• When braking, the electric traction motor that drives the rear 
wheels assists in the braking effort and generates electricity in 
the process that is stored in the battery pack

• When coming to a stop, the engine shuts down, thus saving 
fuel & reducing emissions

• When accelerating, the engine will turn back on to provide 
some of the power for acceleration, however the stored 
energy from the braking process is also used for this 
acceleration, thus reducing the amount of power the engine 
must provide

• Since the engine is used to generate electricity, it can be run 
at its most efficient operating points to minimize fuel 
consumption and tailpipe emissions
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System Operation

• All vehicle systems are controlled by the Power train Control 
Module (PCM)

• The accelerator pedal position is electronically fed to the PCM and 
the PCM then controls the electric traction motor

• Electric traction motor is connected to the rear wheels (there is no 
direct mechanical coupling between the engine and the rear 
wheels)

• 4.8 L gasoline engine is connected to a generator to produce 
electrical power

• The battery pack is charged by the Engine/Generator as well as 
the regenerative braking
– The vehicle does not need to be plugged in to charge the batteries

• Driving habits are virtually identical to conventional vehicles
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5053-P42 Gas-Electric Series Hybrid

• Note: Scheduled maintenance for non-hybrid system 
components shall be performed only by trained, 
authorized & qualified personnel.

• Vehicle service shall be performed only by an authorized 
service technician qualified to work on hybrid Gas-electric 
vehicle systems and whom has been trained by Azure 
Dynamics personnel.
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VEHICLE OVERVIEW
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VEHICLE OVERVIEW

• This vehicle is built on a Workhorse P42 commercial chassis with a 
modified drivetrain and electronic system controls. 

• The hybrid conversion replaces the conventional power train (engine 
and transmission) with a genset ( Engine & Generator) , a high 
voltage battery pack and a traction drive. Vehicle systems are 
controlled by a Power train Control Module (PCM)

• Hybridization uses an advanced adaptive control strategy, reduced 
engine size and regenerative braking to increase overall Vehicle
efficiency.
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VEHICLE OVERVIEW

• Power train Control Module (PCM)
The PCM controls all vehicle systems and is critical to safe vehicle 
operation; it must not be tampered with in any way.

• Generator Set (Genset)
The genset comprises an internal combustion engine which drives an AC 
electric generator. The generator powers the traction motor and charges 
the high voltage battery pack. Operating voltages Range from 250 -434 V 
DC on the DC bus and 0-670 V on the AC bus 
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VEHICLE OVERVIEW
• Batteries

– A high voltage (336Volt) battery pack provides power in electric mode, during initial 
acceleration and heavy power demand.

– Vehicle accessories are powered by a standard 12V alternator system and a DC-DC 
converter charges the 12V batteries, located on the drivers side of the Bus. The 
Alternator charges the batteries when the engine is running and the DC-DC when the 
engine off.

• Traction Drive
– The traction drive is an AC induction motor, combined with a single speed reduction 

gearbox. The traction drive turns the wheels and maintains vehicle speed , it also 
recharges the battery under deceleration and braking conditions , this is known as  
“Regenerative Braking”. 

• System Hydraulics
– Brakes and steering are power assisted by the high voltage Motor/inverter system 

The electrical system in this vehicle is capable of producing 
lethal voltage levels.
All drivetrain and control systems must be maintained and 
serviced by trained personnel who are qualified to service 
Gas-electric hybrid vehicle systems.

Shock Hazard:
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VEHICLE OVERVIEW

���� — engages a transmission brake (park 
pawl), and should be used whenever the 
vehicle is parked.  Apply the parking brake 
before shifting to � .

Hybrid Gears

������� — allows the vehicle to move 
backward. Before shifting to � , apply the foot 
brake. In � , traction motor torque will cause the 
vehicle to move without accelerator input.
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VEHICLE OVERVIEW

��	�� — allows the vehicle to move forward. In � , 
traction motor torque will cause the vehicle to 
move without accelerator input (creep).


�����
 — disables the drive. As a safety 
precaution, use 
 when towing the vehicle.
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VEHICLE OVERVIEW
• Hybrid Modifications

– Hybrid modifications are essentially transparent to the driver; 
vehicle controls (e.g., acceleration, steering and braking) are 
virtually identical to a conventional vehicle.

• Parking Brake
– Apply the parking brake whenever the vehicle is parked and left 

unattended.
• Foot Brake

– To slow the vehicle, depress the foot brake pedal. This also 
activates the regenerative (regen) braking process. REGEN uses 
vehicle deceleration to charge the batteries.

• Accelerator
– To increase speed, depress the accelerator pedal.
– The accelerator is electronically coupled to the PCM, 

which adjusts the speed of the traction motor accordingly
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VEHICLE OVERVIEW
Instrument Cluster

The instrument cluster indicates vehicle system sta tus

7

indicates 
High 

Voltage 
battery
State of 
Charge
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Brake System Failure

Parking Brake

Seatbelts������������

Voltage  

Electrical Warning

Description

Instrument Cluster

Brake Pressure
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ABS (Anti-lock 
Braking System ) 

Instrument Cluster
Description

Service Required

Oil Pressure

Regenerative 
Braking System
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Instrument Cluster

Description

Fuel 

Power Limit 

Engine

Engine

Fault

Critical Misfire
-Emissions 
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Description
Indicates an external 
battery charger has 
been connected to the 
vehicle and is charging 
the high voltage battery.

Indicates that the vehicle 
is warming up and it is 
normal for this light to 
illuminate / flash for 
approximately 12 
seconds after a cold start 
of the vehicle

Instrument Cluster
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Safety

• High voltage system is live for approximately 90 seconds 
after disabling

• The cooling fans are electrically controlled and can come 
on at any time

• The engine may operate if the battery state of charge 
drops below 20%

• Only qualified technicians should service the vehicle
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SAFETY

Never remove the engine coolant cap 
unless the vehicle is turned off and the 
system is cool.

Warning:

• Coolant Systems
• Engine Cooling System (Radiator)
• The engine cooling system will be hot and pressurized during 

operation and can cause severe burns.
• Cooling fans are electronically controlled and may start up at any 

time. Before removing the coolant cap, turn the ignition switch to the 
OFF position and remove the keys.
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SAFETY

• In Case of Fire
• In the unlikely event of an electrical fire, pull over immediately, turn 

the ignition switch to the OFF position and remove the key to 
disconnect all electrical systems.

• Exit the vehicle and call emergency response services.
• The vehicle should be equipped with a dry gas (CO2) fire 

extinguisher. Ensure the fire extinguisher always remains within reach 
of the driver’s seat, and replace or refill it after each use.

Never use water to extinguish electrical fires; 
doing so greatly increases the risk of shock.

Shock Hazard:
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Safety

• In case of an accident 
– the inertia switch will disable the high voltage and PCM
– However the light or moderate collisions the inertia switch may not 

have tripped, precautions should be taken assuming that high 
voltage is present 

– Turn off the key and remove it from the truck if this can be done 
safely

– Inform the first responders that the vehicle is a hybrid and that high 
voltage may be present

– DO NOT USE WATER to extinguish a fire
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Driver Inspection

At the beginning of every shift remember to check the 
following:

• The coolant levels on both coolant loops located under 
the hood on the driver’s side

• Engine oil level
– Yellow dipstick on driver’s side of engine

• Brake fluid level
• Instrument cluster for any faults
• Continue with all normal inspections
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Vehicle Operation
• Start-up Procedures
• Pre-start Checklist

– Check lights and turn signals.
– Check fuel, engine oil and all coolant levels.
– Adjust mirrors if necessary.

• Starting the Vehicle
– Ensure the parking brake is engaged.
– Ensure the gear selection is in the PARK position.
– Insert the key and toggle the ignition switch to the RUN position 

the instrument cluster will initiate a bulb check wait 1-2 seconds 
then Start position and release

(the ignition switch will return to the RUN position).
– Check for warning lights and/or warning codes.
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Vehicle Operation

• The “ON” light will illuminate, indicating the high 
voltage system is enabled.

• Shift to the appropriate gear.

• Release the parking brake and begin driving.
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Vehicle Operation

• Cold Start (Outdoors)
– After starting the vehicle, shift from PARK to D. On power demand, 

the engine will start to operate at low idle for approximately 12 
seconds and the “Wait” light will flash.  This is normal and it is 
acceptable to drive the vehicle while the “Wait” light is on, however 
it will be in a power limited mode until the “Wait” light goes out.

– Plug in the battery heater when the outside temperature is below
10 degrees C (50 F).

• Warm Start
– If the engine is within operating temperature, the vehicle will start 

in hybrid mode. Note that the engine will not start until the vehicle 
is in DRIVE or REVERSE and a high enough power demand is 
made via the accelerator pedal.
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Vehicle Operation

• Hybrid Mode
• The internal combustion engine acts as a mobile 

generator, delivering power to the battery and/or traction 
motor on demand. In DRIVE or REVERSE, the powertrain 
control module governs the operation of the internal 
combustion engine.

• At speeds below approximately 20km/h (12 mph), the 
engine may not start, however, sudden acceleration at 
any speed in hybrid mode may create sufficient demand 
to start the engine.
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Vehicle Operation

• Moving the Vehicle
– Follow start-up procedure.
– Depress the foot brake.

– Shift to the appropriate gear (R, D).

– Disengage the parking brake.
– Release the foot brake.

– Depress the accelerator.

Avoid creeping in gear; always apply the foot 
brake when the vehicle is stopped. When 
leaving the vehicle unattended, shift to ����
and engage the parking brake.

Warning:
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“Emergency stop switch"

Should be used in 
case of emergencies, 
i.e. drive system 
runaway condition.
It will disable the drive 
while maintaining 
auxiliaries
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Emergency Exits

Emergency Door ReleaseEmergency Roof Exit

Emergency Window Exit
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Vehicle Operation
• Acceleration

– The accelerator is electronically coupled to the PCM, which adjusts 
the speed of the traction motor accordingly. The further the pedal is 
depressed, the faster the vehicle will travel.

• Creeping in Gear
– The traction motor will continue to move the wheels whenever the

vehicle is in REVERSE or DRIVE.

• Shut-down Procedure
– Depress the foot brake and come to a complete stop.
– Engage the parking brake.
– Shift the gear selector to PARK.
– Turn the ignition switch to the OFF position.
– Remove the keys.
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Vehicle Operation

• Power Assist Steering & Braking System

– The vehicle is equipped with power-assisted steering & power-
assisted brakes. In the event of electrical failure, the steering and  
brakes will continue to operate, but without power assist. 

– If the power assist system fails the brake light on the Instrument 
Cluster will come on. 
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Vehicle Operation
• Regenerative Braking

– When the accelerator is released or the foot brake is applied, the traction 
motor acts as a second generator, redirecting kinetic motion produced by 
the rotation of the tires into the high voltage battery pack. This function 
facilitates downhill deceleration until the battery is fully charged and then 
regenerative braking will not be operative . (do not rely on regenerative 
braking to slow or stop the truck)

– Regenerative braking does not affect mechanical braking. 
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Vehicle Operation
Power Limitation
• Under certain conditions, the PCM may initiate a sy stem override to 

prevent damage to the vehicle’s operating systems. The vehicle can be 
driven at a reduced rate of acceleration for an unl imited distance, 
subject to normal operating conditions (e.g., the e ngine continues to 
charge the high voltage battery pack). Vehicle spee d is not affected.

• Whenever power limitation is initiated, the POWER L IMIT warning light 
on the instrument cluster will illuminate. The vehi cle can continue to 
operate in this mode but may result in the battery SOC being depleted.

• Low fuel level can initiate a Power Limit Mode as a  fuel saving measure

• If the engine is malfunctioning, monitor the SOC ga uge carefully to 
prevent total loss of power. Pull over to the side of the road if the SOC 
drops below 20%
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Vehicle Operation

• Gas Electric Mode
– This vehicle includes a redundant 12 volt starter (as is 

used on a conventional vehicle) and in the event of a 
high voltage system failure (example – high voltage 
battery pack failure), the vehicle will remain operable.  
When this Gas Electric Mode is enabled, the wrench 
and power limit lights on the instrument cluster will 
flash.  Note that it is acceptable to finish the bus 
routes in this mode , however when the vehicle gets 
back to its depot, a qualified service technician should 
be informed.
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Public Address System

Public Address system on/off Switch

Public Address system Microphone
Push button on right side to talk 
(automatically mutes the radio)

Volume Control
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Fuel Fired Auxiliary Heater
Refer to the Webasto owner’s manual

Webasto Fuel Fired heater WEB site:  
http://blueheatinfo.com/
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Radio
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Wheel Chair lift operation

Enables power to Wheel Chair lift

Controls the deployment of the Wheel Chair lift
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Wheel Chair lift operation

Stowed Lift Lift Deploying

Lift fully deployed
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Failure Actions

• In the event of a vehicle failure pull over to the side of the 
road and shut-down the vehicle

• Have vehicle towed to depot
• Note the drive shaft does not need to be disconnected. 
• Before towing, shift to NEUTRAL .

• Follow any other standard bus failure procedures
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In Vehicle Training
• Instrument Cluster review
• Start the vehicle

– Observe the “HV Enabled” light 
– Experience the flashing “WAIT” light and be aware that you 

must wait 3 minutes after seeing it before attempting to start 
again.

• Drive in the hybrid mode
– Experience re-generative braking
– Experience automatic Engine start up/shut down
– Observe that the Pack Charge gauge ~ 60%
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In Vehicle Driver Training
• Drive in Reverse 
• Shut down procedure

– Important to come to complete stop before shifting into 
Park

• Owners Manual
– Review the contents of the Owners Manual
– Questions & Answers

• Review any known issues with vehicles
• Gas Electric Mode - demonstrate
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Questions ?
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Quiz
1. What is the nominal voltage of the high voltage battery?   
Answer= 336 Volts

2. is it normal for the engine to stop running when the vehicle comes to a stop?  
Yes       No    

Answer= Yes

3. Is there a direct connection between the engine and the driveshaft? 
Answer=  No

4. A driver calls in with a complaint of the “Wait” light flashing and vehicle does 
not go high volts, What should he / she do?

Answer= Wait 3 min with the key off , then attempt to restart

5. What are the 3 things you should do before servicing any high voltage 
component? 

Answer= 1.Make sure the key is off  2.Remove the Or ange service Plug 
from the high voltage battery 3. using a Volt meter , verify that there is 
no voltage present on the High voltage system!
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Quiz (cont.)

6. How do you identify high voltage cables?  
Answer=  Orange loom or orange tape

7. What is the Orange Service Pin used for? 
Answer= To disable the High voltage Battery

8. Of the following components which are AC and which are DC Volts       
HV Battery _______ Generator________  Traction Motor________  Duo 

inverter __________   Power steering inverter__________   Power steering 
Motor_______

Answers
HV Battery DC 
Generator  AC
Traction Motor AC
Duo inverter AC&DC
Power steering inverter AC&DC
Power steering Motor  AC
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Quiz (cont.)

9. How many gear ranges are there in the gear box?___________ 

Answer = 1 it is a 2.36:1 Ratio

10.How does the gear box switch between forward and reverse?  

Answer= the Traction motor changes direction of the  output shaft

11. The temperature gauge displays over temperature what does it
mean? 

Answer= it is an indication either the High Temp an d Low Temp 
components are out of range .
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Quiz (cont.)

12. The “Power Limit “ light is on with no other 
lights.  What could be the most possible cause?
Answer= Low fuel
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Quiz (cont.)

14. How do you contact Azure if you need help? 

Answer= 1-866-933-9009 number or 
Productsupport@azuredynamics.com

15. What information needs to be supplied 
before you call Azure?

Answer= Vin # ,Unit number, mileage, Driver 
complaint, On site technician analysis of 
issue, Engine DTC’s, VCU Fault Codes, 
Battery Fault codes
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Acronyms / Components

• VCU – Vehicle Control unit (DICO)

• CAN -. Controller Area Network

• ECM – Engine Control Module
• BCM - Battery Control Module

• SOC – State of Charge

• DUO- Dual Inverter 
• DC-DC- 336 to 12 volt converter

• Traction Motor- Main vehicle Electric Drive Motor

• Generator- High Voltage Generator
• HV Battery- Cobasys 336 volt battery pack

• PCAN to PC Card- Computer PCMCIA card to interface t o the laptop


