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Purpose: These procedures are intended to reduce both the likelihood and severity of electrical shock
and thermal overheating of a battery electric bus. These procedures are based on current best practices
and may change as emerging technologies advance.

All decisions made should be based on the underlying need to protect the safety of our passengers,
employees, first responders, and the public. Once notified of a battery electric bus collision, the Radio
Communications Supervisor will be responsible for evaluating:

e Injuries - Fire/Medical will be called if injuries are reported.

e Location - Is bus stopped on freeway, in intersection, blocking traffic, at bus stop, etc.

e Vehicle Type - What number series (1500,1600,7550), and make (New Flyer, Gillig).

e Vehicle damage - Initial scale and approximate location of damage to bus.

e Mechanical problem - Initial signs of mechanical defects to bus (lights on dash, fluid leaks, odd
sounds/smells, etc.).

Once the initial assessment has been made, the Radio Communications Supervisor will determine the
appropriate notification levels of personnel needed to respond to the accident based on the following:

1. Minor collision, no visible body/structure damage, no fluid leaks, no warning lights on dash —
continue in service, supervisor must meet at next terminal to verify with visual inspection.
Collision noted on BO card, Radio Supervisor notifies Foreman, bus inspected by qualified ZEB
mechanics once returned to the yard.

2. Moderate collision with some body damage (paint transfer, scuff/scratches, small dents) away
from batteries, high voltage orange cables/components, no fluid leaks, no warning lights on dash
— supervisor must meet at accident scene and email pictures to Foreman on duty for review. If
pictures cleared by Foreman, collision noted on BO card, bus inspected by qualified ZEB
mechanics once returned to the yard.
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3. Moderate collision with any amount of body/structure damage near batteries, high voltage
orange cables/components, no fluid leaks, no warning lights on dash — Service Truck must meet
at accident scene for visual inspection. Foreman must be notified. Bus may be driven to next safe
location away from people, other vehicles, buildings, etc. Bus operator to evacuate passengers,
secure, and shut down bus, turn off 12/24V battery and HV interlock switch (if safe).

4. Major collision with possible disabling damage, any collision that results in exposed high voltage
orange cables, fluid leak(s), crackling, hissing, or other off-gassing sounds, smoke, fumes,
warning lights on dash related to BEB (Battery, EV, HV, Fire, Coolant, etc.) — Foreman must be
immediately notified. Two Qualified ZEB Mechanics and a qualified ZEB Foreman must
respond to scene to lock out tag out (LOTO) and inspect the bus before the bus is moved/towed.
Fire Dept must also be notified. Bus operator to follow steps on the emergency responder guide:
evacuate passengers, secure and shut down bus, turn off 12/24V battery and HV interlock switch

(if safe).
Battery Electric Buses by Division
Division Manufacturer Series Number

IAD Gillig 1600

KMD New Flyer 1500

East County New Flyer 1500
South Bay New Flyer 1500
South Bay New Flyer 7550
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Vehicle Guides

1500 Series New Flyer XCELSIOR Electric 40ft (1501-1506)

Vehicle Evacuation & Shutdown

In the event of an emergency, follow the evacuation and shutdown procedure in the sequence shown:

Pull the vehicle over to a safe location.

Apply the parking brake.

Open the front and rear passenger doors.

Shutdown the vehicle by setting the Master Run switch to the OFF position.
Direct all passengers to a safe area, away from the vehicle.

Alert the transit authority of the emergency.

Retrieve the Emergency Responder Guide and exit the vehicle.

NaVvk W=

WARNING: Assess the situation to determine whether it is safe to approach the rear curbside area
of the vehicle before proceeding with the following steps.

8. Approach the rear curbside area of the vehicle and open the Battery Disconnect access door.

9. Shutdown the 12/24 battery power to the vehicle by setting the Battery Disconnect to the OFF
position. See “Figure 1: Battery Disconnect & High Voltage Interlock Switches”.

10. Turn the High Voltage Interlock switch to the HV OFF position. See “Figure 1: Battery
Disconnect & High Voltage Interlock Switches”.

11. Wait for emergency response personnel to arrive and assist them by providing details of the
emergency and handing over the Emergency Responder Guide.
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Figure 1: Battery Disconnect & High Voltage interlock Switches

New Flyer Dash Warning Lights

Check System Indicator (Amber)

Elec Htr Flt (Amber)

High Batt Temp (Amber)

High Charge Temp (Amber)

HV Lo Batt (Amber)
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Low Battery Indicator (Red) - If the Low Battery indicator remains illuminated while the
electric drive system is operating, DO NOT OPERATE THE VEHICLE. The Low Battery
indicator, symbolized by a battery, illuminates when the High Voltage DC to DC converter is

not charging or an overvoltage condition occurs during charging. =NOTE: The Low Battery
indicator will flash if the High Voltage DC to DC converter detects a fault.

Check System Indicator (Amber) - If the Check System indicator illuminates for more than
30 seconds, remove the vehicle from traffic to a safe location, shut the vehicle down and
apply the parking brake. The Check System indicator illuminates if a non-critical fault is
detected in the electric drive system.

Stop System Indicator (Red) - The Stop System indicator illuminates if a major fault or
unsafe operating condition is detected in the electric drive system. Immediately move the
vehicle to a safe area and shut down the system.

AUX SYS FLT (Red) - DO NOT OPERATE THE VEHICLE if the Auxiliary System Fault
Indicator illuminates. The Aux System Fault message appears on the LCD screen to indicate
that a breaker or contactor in the High Voltage Junction Box for the vehicle's auxiliary
electrical devices is open. The vehicle's auxiliary electrical devices include the HVAC
system and the electric motor driving the air compressor and power steering pump.

CHARGE SYS FAIL (Red) - The Charge System Fail message will appear on the LCD
screen when a fault is detected in the charging system.

ELEC HTR FLT (Amber) - The Electric Heater Fault message will appear to indicate a fault
in the electric heater circuit.

EQLZ FAIL (Red) - The equalizer fail message will appear on the LCD screen to advises
that there is a failure with the battery voltage equalizer. Notify service personnel if this
message appears on the screen.

FIRE (Red) - The fire message will appear on the LCD screen and an alarm sounds if there is
a fire in the rear ESS or rooftop ESS compartment.
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HIGH BATT TEMP (Amber) - The High Battery Temperature message will appear on the
LCD screen if any high voltage battery string exceeds safe operating temperature for more
than one minute.

HIGH CHARGE TEMP (Amber) - The High Charge Temperature message will appear on
the LCD screen to indicate the temperature of the high voltage contact is above 90 degrees.

HV BATT FAIL (Red) - The HV Battery Fail message will appear on the LCD screen if any
battery string sends out a fault condition.

HV BATT WRN (Red) - The HV Battery Warning message will appear on the LCD screen if
any battery string sends out a warning.

HV CNTOR FAULT (Red) - The HV Contactor Fault message will appear on the LCD
screen if any contactors fail to operate an electrical circuit.

HV INTERLOCK (Red) - The HV Interlock message will appear on the LCD screen if any
of the high voltage enclosures have been opened. It will also appear if the HV lockout switch
on the fuse box is applied.

HV LO BATT (Amber) - The HV Low Battery message will appear on the LCD screen, and
begin flashing, if the average State of Charge (SOC) value of all battery strings is less than
20%.

LOW HV ISO (Red) - The Low HV Isolation message will appear on the LCD screen and a
buzzer will sound if the Electric Drive system detects a failure in the isolation of the high
voltage system.
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X

NEW FLYER.

EMERGENCY RESPONDER GUIDE

Fora
Siemens / XALT 480 KWH All Electric Equipped Bus

HIGH VOLTAGE

MAINTENANCE
ACCESS ONLY

This is an All Electric Drive vehicle which contains 600 VDC and AC
and 230 VAC high voltage equipment in the rear compartment and

rooftop of the vehicle. High voltage cables can be identified by an
orange outer covering.

Revision C: Feb 21 2019 Copyright @ 2019 New Flyer Industies Cansda ULC
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EMERGENCY SHUTDOWN

AND EVACUATION PROCEDURES

1. Secure vehicle (shift to neutral and
apply parking brake).

2. Open the front and rear passenger
doors. Direct all passengers to a safe
area, away from the vehicle.

3. Shutdown the vehicle using the
Master Run switch on the driver’s
side console.

4. If it is safe to do so, turn the 12/24
VDC Battery Disconnect switch
located behind the rear curbside
access door to the OFF position.

5. Turn the High Voltage Interlock
switch located behind the rear
curbside access door to the OFF
position.

6. Chock wheels if safe to do so.

7. Report actions taken to the first
responders upon arrival.

Revigion C: Feb 21 2019 Copyright © 2018 New Flyer industries Canada ULG

PARKING BRAKE
CONTROL VALVE

DOOR CONTROLLER

STOP
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RUN
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RUN
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MASTER RUN SWITCH
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BATTERY DISCONNECT
SWITCH
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oFF

HIGH VOLTAGE
INTERLOCK SWITCH
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continued...

DO NOT USE WATER! In the event that a battery is ruptured and the internal
components are exposed, extinguish with carbon dioxide, dry chemical, foam or
type D extinguishers. Water may be used providing batteries are not ruptured.

IN THE EVENT OF A BATTERY SPILL

The Electrolyte and its fumes are toxic. Wear full protective clothing, including
helmet and face mask, and self-contained positive pressure or pressure demand
breathing apparatus. Stop the flow of Battery Electrolyte, if this can be done
without risk. Contain spillage from a damaged or open cell or battery with dry sand
or an absorbent cloth. Battery Electrolyte is classified as a water pollutant under
the Clean Water Act and should be prevented from contaminating soil or from
entering sewage and drainage systems which lead to waterways.

ENTERING THE VEHICLE

OMNLY enter the vehicle ifitis safe to do so. ONLY enterthrough the entrance door to
retrieve the chock blocks, apply the parking brake and access the Master Run

switch. Alternatively, if it is not safe to enter the vehicle, the parking brake and
Master Runswitch may be accessed throughthe driver’s side window.

Rewvision C: Feb 21 2019 Copyright © 2019 Mew Flver Industries Canada ULC
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HIGH VOLTAGE

MAINTENANCE
ACCESS ONLY

* Be familiar with and follow applicable National, State/Provincial and Local Fire
and Safety Regulations.

* This is an Electric Drive vehicle which contains 600 VDC and 230 VAC high voltage
equipment in the rear compartment, on the rooftop, and interior ofthe vehicle.

* High voltage cables can be identified by an orange outer covering. AHigh Voltage
Interlock Switch protects all circuits and components, BUT it is still possible to
receive afatal electric shock fromthe system!

Use extreme caution when handling, orange high voltage cables or Electric Drive
components, as this couldresultin severe injury ordeath!

* |If working near high voltage cabling or components, use 1,000 VDC electrical

gloves, rubber-soled shoes and make sure you and the surrounding area are
DRY!

IN THE EVENT OF A FIRE

Lithium-ion batteries use a carbon negative electrode and a Lithium Cobalt
Manganese Nickel Oxide positive electrode. The electrolyte is a solution of lithium
hexaflourophosphate in a mixture of organic solvent. Exposed electrolyte solution
is corrosive and may be flammable in sufficient concentration.

* Wear full protective clothing including helmet, face mask and self-contained
positive pressure or pressure demand breathing apparatus.

* Exposure to excessive heat may lead to venting or rupture of the sealed

battery, exposing the internal components which are corrosive and flammable.
Vented gas could be flammable when in sufficient concentration.

Revision C: Feb 21 2019 Copyright @ 2019 New Fiyer Industries Canada ULC
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* Eyes - Not dangerous with normal use. Eye contact with contents of an open
battery can cause severe irritation or burns to the eye.

* Skin - Not dangerous with normal use. Skin contact with contents of an open
battery cancause severeirritation or burns to the skin.

* Inhalation - Inhalation of materials from a sealed battery is not an expectedroute
of exposure. Material emitted from a ruptured battery may cause respiratory
irritation.

* Ingestion - Swallowing of materials from a sealed battery is not an expected

route of exposure. Swallowing the contents of an open battery can cause
serious chemical burns of mouth, esophagus, and gastrointestinal tract.

FIRST AID MEASURES

* Eye contact-Ifeye comes in contact with contents of an openor damaged cellor
battery, immediately flush the contaminated eye(s) with lukewarm water for at
least 30 minutes. Get medical attention immediately. Rinse eye with calcium
gluconate solution (1%) until arrival of doctor. Continue rinsing.

* Skin contact - If skin contact with contents of an open battery occurs,

immediately flush with lukewarm water for at least 30 minutes. Thoroughly
wash (ordiscard) clothingand shoes before reuse.

* Inhalation - If contents of an opened battery are inhaled, remove source of
contamination or move victim to fresh airand seek medical advice.

* Ingestion - If ingestion of contents of an open battery occurs, rinse mouth
thoroughly with water. DO NOT induce vomiting. If victim is fully conscious,
give a cupful of water. Never give anything by mouth to an unconscious person.
If vomiting occurs, keep head lower than the hips to help prevent aspiration.
Calla physician orpoison control center immediately.

Revision C: Feb 21 2019 Caopyright @ 2019 Mew Flyer Industries Cansda ULC
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LEGEND
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600 VDC LITHIUM-ION BATTERY PACK
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PARKING BRAKE
CONTROL VALVE

2
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600 VDC INVERTER RACK

HIGH VOLTAGE CABLES
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12/24 VD OFF
230 VAC ELECTRIC AR
COMPRESSOR BATTERY DISCONNECT

HIGH VOLTAGE
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Revision A: Feb 212019 Copyright @ 2019 New Flyer Industries Canads ULC OPT564A
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1600 Series Gillig Electric 40ft (1601-1607)

Vehicle Evacuation & Shutdown Procedures

Park the bus in a safe location.

Set the parking brake.

Select “Neutral” on the push-button Shift selector.

Turn the Master Run Control to the “OFF” position.

Release the airpressure from the front door motors by moving the “Door Air” lever, located at

the rear of the driver’s left console) to the “RELEASE” position. This action avoids automatic

door closure.

6. Wait at least 60-seconds.

7. Disable the low voltage battery system by rotating the 12/24V front disconnect switch outside
driver window, or by rotating the rear door disconnect switch at the rear of the bus.

8. Wait 10 minutes after shutdown before accessing High-Voltage components.

M
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EMERGENCY MANUAL SHUTDOWN

For GILLIG Battery Electric Bus

2 A Rotate front disconnect switch to
“OFF” position (Front of Bus)

1 Set the parking brake and then turn the

iptizdalimlices o
master run control to “OFF" position. 2B Rotate rear disconnect switch to

“OFF” position (Rear of Bus)
7. N e—

fane ] = s
Disconnect =
Switch

(m]

MNOTE: Proceed to Step 2 even if Step 1 cannot be completed.

Black band shows thot
parking brake is applied

o

Inform emergency personnel of
the onboard high-voltage components

Wait ten minutes after shutdown before

accessing high-voltage components
(See the reverse side of this card)

(This is a mandatory safety discharge period)

System Manufacturer:  Cummins

Model: BES CM 2450 EV101B E I L L l E
Emergency Call:

1.800.CUMMINS (1.800.286.6467) 51-82371-004
IO
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PRECAUTIONS

For GILLIG Battery Electric Bus

BATTERY WARNING

HIGH-VOLTAGE WARNING

+  Lithium ion batteries contain flammable liquid electralyte
that may vent, ignite, and produce sparks when subjected to
temperatures higher than 150°C (302°F) when damaged.

» [Bo MOT step on top of batteries

+ Buming cells can ignite ether batteries in close proximity,

+ The interaction of water or water vapor and expased lithium
hexfluorophesphate (LI PFE} may result In the generation of
hydrogen and hydregen fluoride (HF) gas.

+ Contact with battery electrolyte may be irritating to skin, eyes,
and mucous membranes.

«  Fire will produce irmitating, corrosive, and/for taxic gases.

« Fumes may cause dizziness or suffocation.

Operating voltage of the Cummins electric drive systern is 750 VOLTS! HVIL (high-voltage interlock loop) systems protect all
circuits and components, but it is still possible to receive a fatal electric shock from the high-voltage systerm.

Avold eutting and handling erange high-voltage cobles and compaonents, as this could result in severe injury or deathl
See the reverse of this card for systern shutdewn information.

HIGH VOLTAGE SYSTEMS & COMPONENTS

FIRE WARNING

In case of fire:
= Weara positive pressure self
structural firefighting clothing is required,
+  Extinguish fires using an ABC extinguisher

+ Do NOT use a Class D extinguisher.

., PROTECTIVE EQUIPMENT

If working near high-voltage cabling of components, use
1,000 VDC, Class 00 electrical gloves. ubber-soled shoes, and
make sure you and the environment are perfectly dry.

Dc
Junction Box

System Manufacturer:  Cummins
Model: BES CM 2450 EV101B

Emergency Call: 1.800.CUMMINS (1.800.286.6467)

Nign\-'nﬂage_o 3 ey Disconnedt faolpnt
{Lom ]

GILLIG

51-823M1-004

AR
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VEHICLE RANGE (]
77 MILES

WARNING - INTERLOCK DEACTIVATED

AIR PRESSURE
CHECK

Gillig Dash Warning Lights

Check EV

HV Access Panel — MPIL

HV Battery Coolant Temp

No Charge 24V System
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Check 24V System - If this indicator turns on (a buzzer may also sound), the vehicle has either
lost communication with or detected a fault with the low-voltage battery monitor. If this issue
persists, the bus could suddenly lose power while driving. Pull to the side of the road as quickly
and safely as possible and call the service truck.

Check EV - The “Check EV” indicator turns on Amber if a non-critical EV System fault is
detected. An electronic buzzer will sound for five seconds every three minutes. This is similar to
a typical check engine indicator. You may finish your route. Vehicle operation and range may or
may not be affected. Report the fault to your supervisor when you return to the depot. If you
have this indicator before starting your route, do not begin your route until the service team
clears the fault. When driving with the amber “Check EV” indicator on, the vehicle range may be
reduced or, under some conditions, the vehicle speed or acceleration may be reduced. You must
call the Foreman so they can provide further instructions about whether it is OK to continue to
operate the vehicle.

Fire - If sensors detect dangerously high temperatures in the Powertrain Compartment, the “Fire”
indicator lamp will turn on, and the fire alarm bell will sound. The EV System will shut down
automatically 15 seconds after fire conditions were detected or when bus speed drops below 3
mph. If you think that you will not be able to park the bus in a safe location within 15 seconds,
activate the Stop System Override switch before the EV System shuts down to gain another 15
seconds of driving time. See Stop System Override Switch for procedures.

If the Fire warning lamp and bell activate, you must IMMEDIATELY:

1. Stop the bus in a safe place. Continued driving could worsen a fire and make
evacuation more dangerous. The EV System will shut down unless postponed using
the “Stop System Override” switch.

2. Apply the parking brake, select neutral on the push-button shift selector, open all
doors, and then move the Door Air lever to the “release” position.

3. Turn off the Master Run Control. This shuts down the EV System and potentially
reduces fire damage.

4. Evacuate all passengers per your company’s established procedures.

5. Shut off electrical power from the 24V batteries using the Main Disconnect Switch
(12/24V), located in the exterior battery compartment below the driver’s window. If
the Main Disconnect Switch (12/24V) is not accessible, then switch off the High-
Voltage Disconnect Switch at the rear of the bus.
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6. In the case of a high-voltage battery fire, do not use the on-board fire extinguisher as
it is inadequate for this type of fire. Let the first responders address the high-voltage
battery fire.

e HV Access Panel — MPIL The “HV Access Panel — MPIL” indicator will come on if there is an
open high-voltage access panel or uncapped high-voltage measurement port, or if the rear
disconnect switch is in the off position. Press the indicator to view a full-screen layout of the bus
and determine which access panel or port is causing the issue. There are several high-voltage
access panels on the bus that are monitored to prevent inadvertent access to high-voltage. The
high-voltage measurement port is on the high-voltage junction box at the rear of the bus. The
system will detect an open circuit on the measurement port interlock loop (MPIL) if the
measurement port caps are not properly secured. Check the panel or port that the screen shows is
the issue and ensure that it is secure. If the issue persists, contact the Foreman.

e HV Battery Coolant Temp - The “HV Battery Coolant Temp” indicator will turn on to warn you
that the coolant for the main HV Battery Packs is overheated. Continued operation of the bus
with overheated HV battery coolant can result in severe damage to the high-voltage HV Battery
Packs. When this indicator turns on, first: slow down. If the indicator stays off and you are able
to complete your route, do so and report the indicator to your supervisor. If the light stays on
after a few minutes driving the bus more slowly, park the bus in a safe location and contact the
Foreman.

e HYV Battery Fault - If one or more of the six HV Battery Packs have to be taken off-line because
of an internal electrical problem, the “HV Batt Fault” indicator will turn on. When this happens,
the range of the bus will decrease, and the Vehicle Range readout will drop in proportion to the
number of battery packs that are unavailable. You may or may not notice a decrease in
performance. If this indicator turns on, park the bus in a safe manner and call your supervisor.
Note that when you press on the “HV Battery Fault” indicator when stopped, a full-screen layout
of the bus will show which battery has the fault.

e HVIL The “HVIL” indicator will turn on if the High-Voltage Interlock Loop has been broken,
indicating a high-voltage connection is unplugged or loose. An electronic buzzer will sound
continuously. Immediately park the bus in a safe location. Once you are safely stopped, apply the
parking brake, select neutral on the push-button shift selector, and switch the Master Run Control
to “OFF”. Call Foreman for instructions and assistance.
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e HYV Isolation The “HV Isolation” indicator turns on RED if a high-voltage isolation fault is
detected. An electronic buzzer will sound continuously. Immediately park the bus in a safe
location. Once you are safely stopped, apply the parking brake, select neutral on the push-button
shift selector, and switch the Master Run Control to “OFF”. Once you have stopped and set the
parking brake, you will not be able to move the bus under its own power. Call Foreman for
instructions and assistance.

e Hyd Level (Low) - This lamp indicates a low fluid level in the hydraulic system. If this lamp
turns on while you are driving, immediately park the bus, shut down the EV system and call
maintenance personnel. Loss of hydraulic fluid can result in steering system failure or
overheating; leaking fluid is very flammable and can cause a fire. DO NOT operate a bus with
low hydraulic fluid; park and shut it down immediately and contact service personnel for
assistance.

e No Charge 24V System - This lamp turns on if the DC/DC Converters fail to charge the low-
voltage batteries, indicating that the lights and other accessories are draining the 24V system, or
if the vehicle lost communication with the low-voltage monitoring system. Contact the service
truck if the “No Charge 24V Sys” indicator turns on.

e Stop EV - The “Stop EV” indicator turns on red if a critical EV system fault is detected. An
electronic buzzer will sound continuously and propulsion may be disabled immediately. This is
similar to a typical stop engine indicator. You may be able to override the shutdown in order to
park the bus in a safe location. See “Stop System Override Switch” for more information and
procedures. Once you are safely stopped, apply the parking brake, select neutral on the push-
button shift selector, and switch the Master Run Control to OFF. Call the Foreman for
instructions and assistance.




