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FOREWORD

This guide provides information and procedures to help emergency responders
in the safe handling of the SeriesHybrid Shuttle Bus following an incident . This
guide contains information pertinent to the hybrid modifications  only.

Azure Dynamics has released into service a model year 06/ 07 WorkHorse/Azure
SeriesHybrid Electric Vehicle. These vehicles function in the same manner as a
conventional, non -hybrid vehicle except as noted in this guide.

These Hybrid Electric Vehicle emergency response procedures are similar to
those of a conventional, non-hybrid vehicle with the addition of the high
volt age electrical system.

Figure 1: Shuttle Bus

Note that there are NO alphanumeric numbers in the vehicle identification
number (VIN) that will classify this vehicle as a hybrid electric vehicle.
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HYBRID IDENTIFICAON

The vehicle can be identified as a hybrid by the components identified in
Figure 3. Component location may vary according to the platform.

e The presence of a high voltage battery pack mounted on the frame rail
at the middle of the vehicle onthe D r i v ®de @Glown in Figure 2).

¢ Orange colored cable and looming that are used for high voltage. They
are visible under the vehicle (shown in Figure 3 and Figure 4 on page 7
and 8).

¢ OCAR ONM light and a HV Battery (High Voltage Battery) gauge on the
dash.

Figure 2: Hybrid Characteristics and Identification

Azure Dynamics CitiBusE2066fbr i d MENS5@®Z6A i ¢ Vehi clpm.2



ﬁ Z ) Emergency Response Guide

HIGH VOLTAGEAFETY

WARNING!

Follow existing training & directions from Personnel in charge at the scene
(e.g. the Incident Commander)

For maximum safety, do not approach or attempt to handle a damaged hybrid
electric vehicle unless you have been properly trained .

At a minimum, the Recommended Equipment and Safety Precautions sections
below should be followed.

RECOMMENDED EQUIPMEN

¢ Class ABdire extinguisher

¢ High voltage gloves, face shield, insulated boots, protective raincoat or
apron

e A non-conductive object thatis about 1.5 metres (5 feet) long that can
be used to safely push someone away from the vehicle in the event that
they come in contact with high voltage
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SAFETY RECAUTIONS

Always approach a hybrid vehicle as if there is high voltage present.

Remove all jewelry, watches, necklaces, earrings etc. since metal
objects conduct electricity .

If the vehicle is on fire, use Class AB C powder type extinguisher to
contain and smother the flames, or if water is being used, use large
amounts (i.e. from a fire hydrant).

Make sure you are wearing insulated high voltage gloves and other
protective clothing.

Do not touch any broken or damaged orange cables.
Always treat severed or damaged cables as if they contain high voltage.

If the vehicle is submerged in water ddo not touch any high voltage
components or cables while extricating the occupant.

If the high voltage battery was damaged physically or electrically during
an accident, there is a possibility that high voltage may still be present in
the system, even after the key is turned off and/or the 12  Volt battery is
disconnected.

WARNING
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THEORY OF OPERATION

The vehicle is propelled by an electric motor which is powered from a
combination of a gasoline engine driven generator and a high voltage battery
pack. Gasoline is stored in a fuel tank lik e other vehicles and electrical power
is stored in a 336 Volt Nickel Metal Hydride (NiMH) battery pack (high voltage
battery).

The electric motor in the driveline is used to drive the vehicle and it is also
used to capture regenerative braking energy during deceleration . Regenerative
energy is stored in the high voltage battery. This energy is reused by the
electric motor while driving the vehicle .

When the vehicle comes to a stop, the engine will often shut off . When this
happens, the energy stored in the battery pack runs the auxiliary drives such as
the power assist systems (brakes and power steering), electric air conditioning
system (optional), and the DC -DC converter which charges the 12 Volt

batteries .

This vehicle also has the capability to start the engine and charge the high
voltage battery using the generator or to start the engine with the 12 volt
starter as a back-up.

NOTE: The Engine may start at any time when the vehicle is in the High Volt
Mode.

The high volt age electrical system is self contained and it does not have to be
plugged into an external power source for charging.
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VEHICLE OPERATION

During normal operation the vehicle operates in Hybrid Mode which is indicat ed
by t®ARON | inghe tnstrument Cluster.

CAR ON

The indicator lightis ONwhen the vehicle is ready to drive . Note that the
engine may or may not be running.

POWER
LIMIT

HYBRID SERVICE POWER LIMIT

If any problem is detected in the hybrid system, Wrench indicator light will
turn on or flash depending on the type of fault. A Power Limit light may also be
on.

GROUND FAULT

A third warning light is the Ground Fault Warning Lamp. This warning lamp
indicates that the system has detected a ground fault.
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DESIGN FEATURES

The following list indicates some of the safeguardsincorporated in the design
of the hybri d vehicle to disconnect the high voltage in the event of an
accident, and to ensure that the high volt age battery pack is kept safe at all
times.

1) The high voltage system is disconnected when the vehicle & gynition key
is turned to the OFFposition.

2) There is aninertia switch on the hybrid vehicle that may be activated in
the case of an accident :

e theinertia switch automatically di sabl es t he enagd neds f uce
the high voltage electrical system

3) Whenever the High Voltage Service DisconnectPin is removed, the high
voltage system will be disabled. It is located at the front end of the
battery pack.

4) The battery pack contains a fuse that will open in the event of a high
current short circuit .

5) If the vehicle & gynition key is left on, and the high volt age battery
temperature exceeds 75°C (167°F), the thermal sensors will disconnect
the high voltage battery . If key is off , the high volt age will already be
disconnected.
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HIGHVOLTAGECOMPONENTS

This illustration shows the major high voltage components.

Motor Inverter
Gear Box

GM 4.8L Vortec

Gasoline Engine High Voltage
Generator  Distribution Panel

Energy Storage System
- High Voltage Supply -

DCDC Converters

- Low Voltage Supply -
Power

Steering
System

Figure 3. High Volt age Components Identification and Locations

NOTE: Location may vary by application!
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WARNING

The presence of orange high volt age cables under the vehicle
identifies the vehicle as a hybrid .

High volt age cables are identified by highly visible orange
looming or orange stripes.

Figure 4: Orange High Volt age Cables Under the Vehicle
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Orangistripes identifies HVfg 3 )

<

Figure 5: High Volt age Cable Identification
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12 VOLT BATTERY

The 12 Volt batteries are located in the batt ery compartment located on the
driver 6s sibdehionfd tthhee bdirsthereyanttokan acodent,.

turn off the ignition, and remove the ignition key . Remove all of the negative
cables from the 12 Volt batteries. This will disable the high voltage and low

voltage systens.

Figure 6: 12 Volt Battery Location, Shuttle Bus
Connection to the battery:
e The black cable is connected to negative ( -) terminal

e The red cable is connected to positive () terminal
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