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INTRODUCTION

The information contained in this document is critical for safe

handling and proper use of the Elitra™ iON lithium-ion battery

for powering electrical industrial trucks. It contains a global system
specification as well as related safety measures, codes of behavior,

a guideline for commissioning and recommended maintenance.

This document must be retained and available for users working with

and responsible for the battery. All users are responsible for ensuring that
all applications of the system are appropriate and safe, based on conditions
anticipated or encountered during operation.

This service manual contains important safety instructions. Read and understand all
instructions before installing, handling or operating the battery. Failure to follow these
instructions may result in serious injury, death, destruction of property, damage to the
battery and/or void the warranty.

This service manual is not intended as a substitute for any training on handling and
operating the industrial truck or Elitra™ iON battery that may be required by local
laws, entities and/or industry standards. Proper instruction and training of all

users must be ensured prior to any handling of the battery system.

Refer to the Terms and Abbreviations at the end of this document.

For service, contact your sales representative or visit:
https://www.enersys.com/en/sales-services/
WWW.enersys.com

Your Safety and the Safety of Others is Very Important

You may be seriously injured if you don't
follow these and other related instructions.



PRODUCT APPLICATION

Product Application

Elitra™ iON batteries are designed for industrial
truck traction applications. Any other use is not
permitted. Only EnerSys®-approved chargers are to
be used to charge Elitra™ iON batteries.

The truck harness used between Elitra™ iON
batteries and the industrial truck is dictated by
the truck OEM. The truck harness shall comply
with requirements in relevant standards for
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BATTERY ARCHITECTURE

Battery Architecture o

The battery has a modular design.The power
modules allow products to be scaled to an
application by adding additional power modules to
provide more power and energy capability for

a given assembly.

The power modules contain lithium-ion cells,
which are assembled into various series/parallel
configurations depending on the application
voltage requirements. The power module

contains embedded cell voltage and temperature
measurements along with the capability to balance
the cells during operation.

The battery is protected by a functional
safety-qualified Battery Management System
(BMS) which is packaged into a control module.
This control module contains safety components
and logic to control main contactors, preventing
the operation of the battery in unsafe and abusive
conditions.

The battery, excluding cable harness, is designed to
be rated to IP54.

Safety Features:

e A functional safety-qualified electronic monitoring
and control system to ensure safe electrical
operation (voltage, current, and temperature
limits)

¢ A safe shutoff strategy to respond if limits have
been violated (voltage, current, and temperature)

e A contactor and fusing strategy to minimize the
impact of accidents or misusing the battery like
short circuits or pulling the charge plug under
load

e Ungrounded separated charging circuit

e Dedicated handling/lifting points

e Dedicated venting solution to mitigate the
impacts of the resulting outgassing

e A steel power module and outer tray design to
provide mechanical protection for the battery

Low-Voltage Debug Interface Terminal: Debug
interface used for EnerSys® service purposes.

Low-Voltage Interface Terminals: There are multiple low-
voltage interfaces on the outside of the control module
which must be connected during commissioning,
depending on the end user requirements.

Low-Voltage Charge Interface Terminal:

This is a required connection for all batteries.

This interface connects the charge adapter to the
control module, allowing for the required CAN
communication between the battery and the charger.

NOTE: For any unused connector, the threaded
cover must be fastened in place to prevent the
ingress of foreign material.




PIN CONFIGURATION

Pin Configuration
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OPERATOR INTERFACES

Operator Interfaces

An operator interface is required to be installed into
the truck cabin for ease of use and to ensure the
operator is alerted to any visual or audible alerts
such as low State of Charge (SoC).

This requirement of an in-truck interface can only
be eliminated if full industrial truck OEM integration
options are utilized, allowing the truck’s existing
operator interfaces to be utilized. Truck OEM
integrations require prequalification and approval
from both EnerSys® and the truck manufacturer.

All operator interfaces are equipped with a push
button that can activate and deactivate the battery.

During operation as the SoC decreases, the
operator interfaces will begin to emit an audible
beeping alarm and provide visual warnings when
the battery reaches the warning level SoC. After the
battery drops below the alert level, the alarm will
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increase in speed. Continuing to run the battery
without charging will ultimately result in the battery
deactivating due to low SoC.
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CAN Bus Connectivity: The Elitra™ iON battery can
be integrated into an OEM industrial truck CAN bus
system, which allows full integration of the battery.
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between EnerSys® and the industrial truck OEM.
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Safety

Important Safety Instructions

¢ Read all safety and operation instructions before e Service of the battery must only be performed by
operating this battery. EnerSys®-approved technicians.

e Anybody involved in unpacking, handling, e Dismantling the battery is not authorized except by
operating, or maintenance of this battery must qualified EnerSys® personnel due to the numerous
receive appropriate training and use appropriately hazards involved with dismantling a lithium-ion
rated tools and personal protective equipment. battery.

¢ Follow all regulatory requirements for handling ¢ |n the case of any error that cannot be reset, do not
electrical systems.The voltage of an electrical attempt to continue the operation of the battery until
system may impact what regulations are applicable. support and direction is provided by EnerSys®.

To determine the maximum voltage for this battery, e Do not leave the truck idle in temperatures below
see Appendix A: RatingsTable. the battery operating temperature as this may

¢ Do not over-discharge or overcharge result in the truck becoming non-operational. If the
lithium-ion batteries as this poses a substantial battery’s internal temperature is below the operating
risk of damaging the battery. range, it will not provide power to operate the truck.

e Only store and operate the battery within the ¢ Do not attempt to operate this battery in
limitations given in the sections on operational data temperatures above the operating range.
and limits, and environmental limits. * Do not expose the battery to extended periods

e Keep the battery away from heat sources. of direct sunlight that allow the temperature of

e Keep the battery away from ignition sources. the battery to rise above the storage or operating

¢ Do not operate the battery in hazardous temperatures of the battery.
environments. ¢ Only handle and store the battery in a dry

e Store only in monitored areas with suitable fire environment.
control and protection per local requirements, ¢ Do not operate the battery outdoors without suitable
including local fire regulations. weatherproof protection.

¢ Operate only in monitored areas with suitable fire e Do not immerse the battery in water.
control and protection per local requirements, e Do not install the battery on the underbody of an
including local fire regulations. electrical industrial truck.

e Do not customize the battery hardware or software e Do not operate (activated or deactivated), service or
as supplied by EnerSys®. store battery in condensing environments.

Only operate with EnerSys®-approved interface ® Do not clean the battery with pressurized water.

[ )
° devices.




S afEty (cont.)

Interoperation with Truck and Battery Charger

e The instructions in this service manual do not
replace or supersede the instructions for the
truck and battery charger.

¢ The operation limits given in this service manual
do not replace or supersede the permissible
operation parameters of the industrial truck or
battery charger.

¢ |nstallation of this battery impacts both the
electrical and mechanical safety of the truck.
Consult with the industrial truck OEM to ensure
this battery is compatible with the truck and
complies with the OEM requirements.

e Only charge this battery with EnerSys®-approved
chargers for Elitra™ iON batteries.

® The battery must be installed in a truck with
appropriately sized cables.

Risks Posed During Normal Operation

e This battery is designed to be stable and tolerant
to the applications within the scope laid out in the
operating conditions; however, battery systems
are inherently hazardous.

¢ Do not short the battery terminals. A shorting
event with a high current may occur because
of the low internal resistance of the lithium-ion
battery. A resulting electric arc fault may emit
an intense hot flash of infrared, visible, and
ultraviolet light. Molten and vaporized metal

may be ejected. Toxic fumes may be released.
Components may become extremely hot.

¢ The weight and size of the battery make it
cumbersome to handle.

e Always properly restrain the battery. Failure to
restrain the battery may result in the battery
shifting or dropping. Additionally, this may result
in the battery crushing, pinching, or impacting
personnel or nearby equipment.

Damaged Batteries

e Exposure of the battery to conditions outside of
its operational and environmental limits poses
a substantial risk of damage to the battery. Do
not assume that damage to the battery will be
apparent.

e If the battery experiences conditions outside of
the allowable limits as stated in this document,
cease and do not resume operation, and contact
your EnerSys® Service Representative.

¢ |f the mechanical integrity of the battery is
compromised (e.g., penetration of the case,
rupture of case, etc.) cease and do not resume
operation of the battery and contact your
EnerSys® Service Representative.

e Stop the operation of the battery if there is a
crush, pinch, cut or other damage to the power
cables or power connectors.

e Damaged lithium-ion batteries may
spontaneously catch fire. If this occurs the battery
may release jets of hot, flammable, corrosive,
and toxic liquids/gases, smoke containing
components such as hydrofluoric acid and carbon
monoxide.

¢ |n case of battery fire, evacuate all personnel from
the area and follow the guidance in the Fire Event
Guidance section of this manual.

¢ |f any material from a damaged battery, such
as liquid electrolyte, comes into contact with a
person’s skin or eyes, rinse the affected areas
with clean water for at least 15 minutes. Then
immediately obtain medical attention.

¢ |f any material from a damaged battery, such as
liquid electrolyte, comes into contact with the
mouth or is swallowed, rinse out the mouth and
the area around the mouth. Then immediately
obtain medical attention.

¢ |f gases or vapors produced by a damaged
battery are inhaled, move the victim to fresh air.
Immediately obtain medical attention.

e Contact with heated gases or components of
a damaged battery may cause serious thermal
burns.Treat any thermal burns, then immediately
obtain medical attention.

Additional information can be found in the Safety
Data Sheet for the Lithium-ion Battery (Module)
SDS:829515.




GUIDANCE & LIMITS

Fire Event Guidance

In the unlikely event of a thermal runaway, which

may result in a visible release of gas and/or intensive
smoke buildup from the battery, evacuate the location
immediately and contact Emergency Response. Do
not attempt to personally address the fire event or
approach the product. If there is an irritation of the
respiratory tract, seek immediate medical attention.

Firefighting operations must be performed based on
guidance provided in the Lithium-ion Battery (Module)
SDS:829515 by trained firefighters with full personal
protective equipment and self-contained breathing
apparatus. Ensure that emergency responders are
informed that the battery has lithium-ion chemistry.
Any indication of a thermal runaway (gas, heat,

vapors, or smoke) requires fire suppression methods
to be applied. The absence of flame is not sufficient
to consider the thermal runaway event stopped or
extinguished.

Large amounts of spray water can be used effectively
to cool the battery and contain a lithium-ion battery
thermal runaway.

In the case of the battery outgassing or after the
suppression of the fire, store the battery in a safe place
outside for a minimum of 24 hours. It is recommended
to monitor the temperature frequently to detect

any potential new heat generation. In the instance

that a thermal runaway reoccurs, follow the same
firefighting methods as described above.

Operational Data and Limits

e Nominal capacity (C1): see Appendix A: Ratings
Table.
e Nominal voltage: see Appendix A: RatingsTable.
e Discharge current (continuous): 1xC1, up to a
max of 320 A (limited by traction cable harness).
e Max charge current (continuous): up to 1xC1,
max 300 A (limited by charger max. output
current).

® The permissible truck operation battery
temperature range is 14°F (-10°C) to 122°F
(+50°C).

e The permissible charge operation battery
temperature range is 32°F (0°C) to 122°F
(+50°C).

e The BMS safely manages current limits based
on temperature.

Environmental Operation Limits

* The permissible battery storage temperature
range is -4°F (-20°C) to 131°F (+55°C).

* The permissible truck operation battery
temperature range is 14°F (-10°C) to 122°F
(+50°C).

e The permissible charge operation battery
temperature range is 32°F (0°C) to 122°F
(+50°C).

e The permissible relative humidity range is 0-95%
non-condensing.

e EnerSys® Engineering must verify and approve in
writing operation of this battery in cold storage
applications.




HANDLING & INSTALLATION

Handling

General Handling Considerations

¢ Unpacking and handling the battery is only allowed
by trained personnel that are familiar with the
potential risks of lithium-ion batteries and hazardous
voltages (voltages greater than 60 volts DC) as
applicable for industrial trucks and for lifting heavy
loads.

e Avoid sudden accelerations, decelerations, drops,
and other mechanical abuse conditions while
handling the battery.

e Handling must only be performed after the battery
is disconnected from all electrical loads and charge
sources and verified in an OFF state. This can
be done using one of the operator interfaces by
verifying that the screen and lights are all OFF when
connected to the battery. Voltage across the traction
connector may also be checked to ensure contactors
are open.

¢ Prior to lifting, secure all connectors and cables so
that they will not be crushed, pinched, or otherwise
damaged during the lift. User interfaces may be
removed prior to handling.

e Appropriate PPE must be worn during all lifts.

e Appropriate lifting methods and tools that can safely
lift and control the load must be checked prior to all
lifts. Tools must be properly rated for weight.

e Attach lifting tools to the outer tray lifting points.

¢ The battery must only be lifted vertically. Do not
allow the battery to swing during lifting.

¢ The operational and safety instructions of the lifting
gear manual must be respected.

e |f the battery is being handled while installed on a
truck, for instance during the battery installation or
removal operation, the truck must be secured to
prevent movement.

NOTES:

e For transportation and storage safety reasons,
all Elitra™ iON batteries are shipped at a partial
SoC. Before the first operation (refer to page 15:
Operation) or further storing the battery (refer to
page 19: Storage) it is required to check the SoC
(refer to page 10: Operator Interfaces) and recharge
the battery if needed (refer to page 16: Battery
Charging).

Installation into Industrial Truck

Mechanical Installation

e This battery is designed to be a drop-in
replacement of a lead-acid battery intended to
power an electric industrial truck. Modifications
of truck firmware, truck settings, or truck
hardware may be necessary to accommodate the
lithium-ion battery. Consult with the industrial
truck OEM for required modifications. Depending
on the intended application, connectors, ballast,
tray size, etc., must be customized to ensure the
drop-in compatibility.

e Upon receipt of the battery, it must be checked
for any obvious signs of damage to both battery
and all cables, plugs, and accessories.

e Before installation, check that the battery is
supplied with the appropriate cable harness to
connect the battery to the industrial truck.

e Ensure that the battery weight and center of
gravity requirements per the truck manufacturer
are followed. Weight and overall dimensions are
listed on the type label located on the battery
pack.

e The battery must be handled in a way to mitigate
the risk of drop events and crashes. The correct
tools, lifting points, and method should be used.




INSTALLATION & OPERATION

Installation into Industrial Truck con)

e After placement of the battery into the truck’s
battery compartment, the technician must ensure
that the battery is mechanically fixed in the
truck against the movement as specified by the
industrial truck manufacturer. After the battery
is fixed in the truck’s battery compartment, all
cabling must be checked once again in order to
ensure that no cables, wires, or plugs have been
crushed, pinched, or cut.

Electrical Installation

e The model number for this battery begins with a
24 or 48 for batteries intended to replace 24V or
48V nominal lead-acid batteries respectively.

¢ The battery must be connected with the
appropriate cables and connector to the
industrial truck per the truck manufacturer’s
recommendation.

Operation

Anybody using this battery must be trained on the
aspects of the battery they are responsible for as
required by local laws and regulations.

The battery must be handled, operated, stored,
maintained, and serviced in accordance with

the instructions in this service manual. Failure

to follow the instructions in this service manual
can result in serious damage to the battery and
may result in serious injury. Failure to follow the
instructions in this service manual or using parts
that are non-original will void the battery warranty.

Opportunity charging is highly recommended

to maximize the daily run time capability of the
battery. It will also optimize the service life of the
battery by decreasing the discharge window of
the battery.

The capability of the battery to power the truck
decreases at a low State of Charge (SoC). If the
truck is operated at a low SoC, this may result

in the battery shutting down with or without a
10-second warning. If this occurs, slowly drive the

e Only use EnerSys®-approved fasteners,
connectors, cabling, and plugs with this battery.

e The cable dimensioning and DC connecting plug
will vary depending on the truck and
end-user requirements. The truck harness shall
comply with relevant requirements for current
carrying capability, voltage, and truck interface
requirements. Compliance shall be confirmed by
the truck OEM.

NOTE: Defective cables and connectors can result
in functional issues and/or severe safety hazards
such as short circuits and/or fire. Cables and
connectors must be regularly inspected for any
damage or issues. Cables and connectors should
only be repaired or replaced by an authorized
EnerSys® representative using the correct factory
replacement parts. No substitution is allowed.

truck to a matching charger after reactivating the
battery.

At very low SoC there is a risk of the battery
locking out to prevent permanently damaging the
cells.

In contrast to lead-acid batteries, it is beneficial to
operate this battery at a partial state of charge.

The battery temperature influences the capacity
of the battery. For example, the run time may be
reduced at lower temperatures.

Battery temperatures at the extreme ends of the
temperature limits as stated in this service manual
will influence performance, possibly resulting in an
unexpected shutdown.

Respect all visual and audible warnings from the
user interface devices.

This battery is designed to be charged indoors in
the truck.




BATTERY

Activation/Deactivation of Battery

The battery will deactivate automatically when a
no-load condition is detected for a default setting
of 120 minutes to ensure that an unused battery is
not deeply discharged.

Activation:

Activate the battery for truck operation using the
push button on any user interface. Provided the
pack is not connected to a charger and there are no
battery errors, the battery will automatically switch
to the traction state, applying power to the truck.
The battery is activated when it is plugged into the
charger. This allows battery activation and charging
even without previous activation of the battery by
other measures above.

Battery Charging

Please plug in the battery to begin charging when the
battery buzzer starts beeping, indicating the State of
Charge (SoC) of the battery is low.

For industrial trucks driven by an operator, never
charge the battery via the traction connector. For
charging, the charging plug must be connected to
the EnerSys®-approved charger. Unlike in lead-acid
batteries, while the battery is installed in the truck,
the traction connector of the battery should remain
connected to the truck. Upon plugging in the charge
plug, power to the industrial truck is disabled so the
truck cannot be operated inadvertently.

This battery must only be charged by
EnerSys®-approved chargers for lithium-ion, which
are specially designed to allow CAN communication
with the battery to control the battery recharge.This
ensures a safe and optimal operation of the system.
All operating instructions found in the service manual
of the charger must be followed. Charging occurs
using an ungrounded separated charging circuit.

Deactivation:

The battery will deactivate after a default of 120
minutes when there is less than a default of 3 A
current draw.

To manually deactivate the battery, press the push
button on any user interface for 3 to 5 seconds.
The industrial truck should be shut down prior to
deactivating the battery.

FAGIN el If the battery is locked out due
to over-discharge while using (refer to page 15:

Operation) or missed charges during storage (refer
to page 19: Storage) pressing the push button will
re-power on the battery but with limited discharge
current for safety purpose. This will discharge the
battery even further and may damage the battery
irreversibly. Always recharge the battery as soon as
possible after reaching low SoC.

NOTES:

Never attempt to charge using the connector from
the battery to the truck.

Elitra™ iON Li-ion batteries will be shipped at or
below 30% State of Charge (SoC) to comply with
EnerSys® policy on the handling of lithium-ion
systems during transport.

The battery system is equipped with driveaway
protection that will disconnect the traction power,
disabling the truck if any battery charging plug is
connected to a charger. This mitigates the risk of an
operator accidentally driving away when the charger
is still connected.

Charge the battery only in an appropriate
environment. Additionally, follow all environmental
requirements from the charger.

NOTES:

The CAN-enabled charge connector from the battery
must be plugged into the matching CAN-enabled
charge connector from the charger. Otherwise,

the charging will not start as there will be no CAN
communication between the battery and the charger.
While installed in the industrial truck, the battery
should not be disconnected from the industrial truck
to charge, nor is it required to open the lids and
covers on the battery compartment.




BATTERY & SERVICE

Battery Charging on

¢ Charging Sequence

e Ensure that the battery and charger cables have no
damage prior to connecting.

e Ensure that connectors are free of contamination
prior to connecting.

¢ Connect the charger to the battery charging cable.

e Once a charging cable is connected, the traction

contactor will open, removing power from the truck

for driveaway protection.

e If the battery is OFF, the charger will automatically
wake the battery and begin to charge.

e Charging will begin after the CAN communication
has started between the battery and the charger,
which occurs when the charging cable with CAN
is connected. The optimal charge current will
automatically be determined based on the battery
conditions (SoC, temperature, etc.) and charger
conditions (temperature, charger size). The charge

level will dynamically change during the charging
process, ensuring fast charging and ensuring an
optimal lifetime of the product. If the battery detects
a fault condition, the charging will stop.

e |f required to stop charging prior to completing

the charge, such as during opportunity charging,
press the ON/OFF button on the charger prior to
disconnecting. The battery must not be disconnected
while still being charged by the charger.

e After a full charge cycle is complete, the charger

screen will indicate that charging is complete. At
this point it is no longer supplying current to the
battery, and the charge plug should be disconnected
from the battery. After completely disconnecting the
charge plug, the battery will then automatically open
the charge path and close the traction path, which
will supply power to the truck.

Service and Maintenance

The battery has been designed to be virtually
maintenance-free. However, external cabling,

connectors, etc. (including operator interfaces) must
be regularly examined to ensure there is no damage

to such parts and to fulfill local regulations. If any of
these parts are damaged or show signs of serious
wear, they need to be replaced. Please contact your
EnerSys® Service Representative for all repairs

and replacements. All repairs must be done by an

EnerSys® technician trained on lithium-ion products.

All power cables must be checked every time the
battery has been exposed to any type of stress,
whether it be overvoltage, overcurrent, or mechanical
stresses such as crushing.

Cleaning Instructions

* The exterior of the battery can be cleaned using
warm water and an antistatic cloth.

e Ensure the battery is deactivated before cleaning.

® Do not clean the battery with pressurized water.




TROUBLESHOOTING

Troubleshooting

Battery does not provide power to the truck.

e Ensure the battery is turned ON using an operator
interface.

¢ Deactivate and reactivate the battery.

e Ensure the battery is not connected to the charger.
Power to the truck is turned OFF during charging
to prevent driving away while still connected to the
charger.

e Confirm there are no active errors listed on the user
interface. In case of errors, review error ID checklist
(in the next column).

¢ Inspect power cables to the truck to ensure they are
not damaged.

e |f the battery has OEM integration, check the
communication cables between the truck and the
battery.

e Contact your EnerSys® Service Representative for
further troubleshooting steps.

Battery will not charge.
e Ensure the charger is powered and the charger does
not display any errors. In case of an error on the

e Check connectors, auxiliary pins, and CAN cables for
damage.

e Contact your EnerSys® Service Representative for
further troubleshooting steps.

Error ID checklist and recommended actions

Premium display

Warning Solution

Cell Overvoltage Stop use, disconnect plugs

Cell Undervoltage Stop discharge, charge the battery

Battery Overvoltage Stop use, disconnect plugs

Battery Undervoltage Stop discharge, charge the battery

Large Voltage
Differentials

Stop use, consult EnerSys

Discharge Overcurrent  Stop use, consult EnerSys

Charge Overcurrent Stop use, consult EnerSys

Cell HighTemperature  Stop use, cool the battery

Cell Low Temperature Stop use, move the battery to room temp

Excessive Temperature  Stop use, consult EnerSys

charger, follow the instructions in the charger service Differentials
manual. Low SoC Charge the battery immediately
e Deactivate and reactivate the battery.
e Ensure charging cables are properly connected to an
EnerSys® lithium-ion enabled charger.
¢ Ensure the charge communication cable is
connected to the charge communication port.
¢ Confirm there are no active errors displayed on the
battery user interface. In case of errors, review error
ID checklist (in the next column).
Basic BDI
Code Warning Solution
01AL Cell Overvoltage Stop use, disconnect plugs
02AL Cell Undervoltage Stop discharge, charge the battery
03AL Battery Overvoltage Stop use, disconnect plugs
04AL Battery Undervoltage Stop discharge, charge the battery
05AL Large Voltage Differentials Stop use, consult EnerSys
06AL Discharge Overcurrent Stop use, consult EnerSys
07AL Charge Overcurrent Stop use, consult EnerSys
08AL Cell HighTemperature Stop use, cool the battery
09AL Cell LowTemperature Stop use, move the battery to room temp
10AL Excessive Temperature Differentials Stop use, consult EnerSys
1AL Low SoC Charge the battery immediately

In case any other error ID shows up, please contact
your EnerSys® Service Representative for further
troubleshooting direction.




STORAGE & LABELS

Storage

During storage, it is recommended to turn the pack During storage, it is not necessary to disconnect
ON at least every six months to confirm SoC has not the power connection between the industrial truck
dropped below 30% SoC. Recharge to greater than and battery; however, it is highly recommended to
30% SoC if the SoC has dropped below 30% SoC. disconnect the truck and battery communication

) ] connector, as there may be trickle discharge.
The battery must be stored in a dry environment

away from fire, sparks, and heat. If the battery is removed from the industrial truck

for storage and one or more of the harnesses is
The allowable storage temperatures are -4°F (-20°C) removed from the battery, the battery terminals must
to 131°F (565°C).To ensure battery health and be covered with insulation that can only be removed
maximize service life, the maximum temperature of by the use of a tool, or the battery must be stored in a
the long-term storage location should be less than properly labeled, suitable container that can only be
95°F (35°C). opened by use of a tool or key.
The storage area must be compliant with local For storage of longer than one month, precautions
regulations (including fire, safety, and building must be taken to ensure the battery is not deeply
regulations) for lithium-ion batteries. discharged.The pack must be stored at greater

than 30% SoC. In addition, processes and recharge
methodology must be in place to ensure that the
battery does not discharge to 5% SoC in storage.

The battery must only be stored in an upright
position (i.e., installed in the vehicle) with all service
lids properly attached.

The label type, located on the side of the inner E —
. . . . 3 ELITRA
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Description of Battery Labels o)
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Warning Label

This symbol is used to show that
this battery must be recycled and
contains lithium-ion.

This symbol indicates that this
battery contains lithium-ion
and must not be disposed of as
unsorted municipal waste.

This symbol indicates that the
user must refer to the instruction
manual/booklet before use.

This symbol is used to indicate
warning statements.

This symbol indicates the risk of
electrical shock.

This symbol indicates the risk of
fire.

This symbol indicates the risk of
explosion.

This symbol indicates to not
expose this battery to naked
flames.

This symbol indicates to not place
this battery in a high-temperature
environment, such as long-term
sunlight exposure, etc.

This symbol indicates to not step
on the battery.

The warning label, located on the side of the
battery, contains warnings critical for the safe
usage of the battery.

ATENCAQ/

Perigo, Alta Tensao!
Peligro, Alto Voltaje!

PRECAUCION

Pessoas ndo autorizadas pela EnerSys nao devem desmontar

ou reparar!

jPersonas o personal no autorizado por EnerSys, no deberan
desmontar ni reparar sin autorizacion!

ar R W )

LY

te ATTENTIONS (om

FER ML AR ER o

not short-dircuit the positive and negative terminals of the battery.

o A RIAETERIE T, i, AR R,

+ Do not place the battery in a high temperature environment, such as heating, near fire
sources of Img time sunlight exposure efc.

o PASSHMAE K, M. REE. AU, BRI,

+ Donot p\a\)e me battery pack in water, acid, alkaline, or salt liquids. And protect from rain.

- AR, M. REATRERUR ISR ERAITA.

. not fall, strike, or hit the battery tray that may damage th

o PR YR R, BRI WMJM%QE‘(H‘IM‘IEH%IH?FH HRARLILAR.

+ Do not disassemble the battery pack. In case of battery leakage, smoke, or damage, stop
using the battery immediately and contact professional personnel.

¢ BEGRATLATIRE, RESSTIRIERER, SEREREL.

+ Ensure the battery is in good condition before operating, check the indicator or display
whether there are alarm messages, refer to IOM if alarm messa

o RRERERE TR, SERALENERREL, Z75\:7§M/:.E$L1TM)H§TA

+ Charge battery i time when SOC is low, Don't pull out charging plug during charging. You

must tum off the charger first, and then disconnect the charging plug.

. ftmmmmqm T FERL T 2R,

. only be charged using approved charger.

. &ﬁm:ﬂ}g BRMEES, BRI GRAL: 20 - +55°C; B/ 0 - 95 %R).

+ Avoid long time sunlight exposure and high (empera(ure and humidity storage(Temp.-20 to
+55°C; _ humidity :0-95 %RH).

o A KETERAIN, WETHIRTRMEER, RS iRas0n-10ME7E.
Store battery in a cool and dry environment during long time storage and maintain SOC at

30% to 70% SOC.
ot ws von ot von o o
i.,..m, M LR ML A T i)

Warning Label Big - CN/EN

Y ATENGAO! =
f te ATENgION! X )

Liion

te e bateria.
Nio coloque a bateria em um ambiente de alta temperatura, como proximo de aquecedores, fontes de
fogo ou expﬂswzo prolongada a luz solar, etc.
No cole ‘como fuente de calor, de fi de fuego
o exposicon prolongada sl tc
Nao cok i I id

No sumerja las bat liquidos, liquidos acidos, alcali lados. Y proteger de la luvia.
Nao dermube, mpacto na bateria ou i osistema.
Evite que la bateria se caiga, golpee o se golpee el cajon metalico de la bateria ya que pueda dafiar el
sistema.

Nao desmonte a bateria. Em caso de vazamento, fumaca ou danos na bateria, pare de usar a bateria

No desmonte las baterias. En caso de fugas, humo o dafios en la misma, deje de usar la bateria
inmediatamente y comuniquese con personal de EnerSys.

de que a bateria i lisplay
alarme, consulte o se houver
la bu di verifique el indicador si muestra
algun consulte IOM sjes de alarma.

Carmgue a bateria imediatamente quando o SOC estiver baixo, ndo remova o plugue de carga durante a
carga.
Corgue I bateris a tlempo cuando el estado de carga ests bao. ho Gestcnects ol enchfe de carga
P pagar el cargador y luegc el conector de carga.

A

Evite exposicao prolongada a luz solar e armazenamento em alta 1enw¥:aun e umidade (Temp.: -20 a
+55°C; Umidade: 0-95% UR)

Evite la exposicion prolongada a la luz solar y el almacenamiento a alta temperatura y humedad
(temperatura: 20 155 °C; humodad: .95 % HR)

e mantenha o

SOC entre 30% e 10% SOC.
Guardela bateria ymantenga el SOC
entre &30 % y el 10 % del SOC.

CAAAABO®

s Anso PRy il robido ks Mo
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Procaucion  SnockElctico Incendio Explosion afeg  Temperaurss  sobrels
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Warning Label Big - PT-BR / Spanish

A % CAUTION

HrRSER!
Danger, High Voltage!

el A 2R EHREIER 4 |
Non-professional persons shall not dismantle or repair
without authorization!

Warning Label Small - PT-BR/Spanish

Warning Label Small - CN/EN




SHIPPING & DISPOSAL

Shipping Lithium-ion Batteries

All persons involved in shipping batteries must
comply with all applicable regulations.

All persons involved in shipping batteries must
be trained as required by local regulations to ship
hazardous goods.

Unpacking and packing of batteries shall only be
performed by electrically trained personnel.

Because of their inherent stored energy and
flammability, lithium-ion batteries are considered
“Dangerous Goods” and must be transported in
accordance with all regulations. The classification
for the battery is Class 9, according to UN
“Recommendations on the Transport of Dangerous
Goods, Manual of Tests and Criteria’] Chapter

38.3 (known as UN 38.3). Air shipment requires
competent authority approval according to the
local jurisdiction’s department of transportation.

Disposal and Recycling

Dispose of the battery in accordance with all local
regulations relating to disposal of lithium batteries.
Failure to do so may result in serious harm.

Do not dismantle, incinerate, or crush battery
systems.

Dismantling the battery is not authorized except by
qualified EnerSys® personnel due to the numerous
hazards involved with dismantling a lithium-ion
battery.

This battery complies with UN 38.3. Test summaries
are available upon request.

Damaged batteries must be transported based on
all applicable regulations for damaged lithium-ion
batteries. These requirements are in addition to the
standard UN 38.3 criteria. Contact your EnerSys®
Service Representative for assessment and support
in transporting damaged batteries.

For further transport and regulatory information
(USA and EU; classifications and labeling) refer
to Lithium-ion Battery (Module) SDS:829515
instructions or regulations by the International
Civil Aviation Organization (ICAQ), International
AirTransport Association (IATA), International
Maritime Dangerous Goods (IMDG), Convention
concerning the Carriage of Goods by Rail (CIM),
and Annex A: International Regulations concerning
the Carriage of Dangerous Goods by Rail (RID)
codes. Other laws and regulatory requirements

may apply.

In case of irreparable failure, the battery must be
taken out of operation and your EnerSys® Service
Representative contacted.

Due to the risks posed by damaged lithium-ion
batteries, damaged lithium-ion batteries require
specialized handling and recycling. Do not dispose
of this battery as unsorted municipal waste.

EnerSys®, in line with local regulations, will
accept Elitra™ iON products at specific facilities
for disposal. Contact your local EnerSys® Service
Representative for specific recycling instructions
for your region.




APPENDIX

Appendix A: Ratings Table

Nominal Total Ah
Model Number Voltage Voltage (V) Capacity (Ah) Module (kWh)
HAW-24-2.6 24 25.55 102 2.6 2.6 1
HAW-24-5.2 24 25.55 204 2.6 5.2 2
HAW-24-7.8 24 25.65 306 2.6 78 3
HAW-24-10.4 24 25.65 408 2.6 10.4 4
HAW-24-13 24 25.65 510 2.6 13.0 5
HAW-24-15.6 24 25.65 612 2.6 15.6 6
HAW-48-5.2 48 51.1 102 2.6 5.2 2
HAW-48-7.8 48 51.1 153 2.6 7.8 3
HAW-48-10.4 48 51.1 204 2.6 10.4 4
HAW-48-13 48 51.1 255 2.6 13.0 5
HAW-48-15.6 48 51.1 306 2.6 15.6 6
HAW-48-18.2 48 51.1 357 2.6 18.2 7
HAW-48-20.8 48 51.1 408 2.6 20.8 8
HAW-48-23.5 48 51.1 459 2.6 23.5 9
HAW-48-26.1 48 51.1 510 2.6 26.1 10
HAW-48-28.7 48 51.1 561 2.6 28.7 1
HAW-48-31.3 48 51.1 612 2.6 31.3 12
HAW-48-33.9 48 51.1 663 2.6 33.9 13
HAW-48-36.5 48 51.1 714 2.6 36.5 14
HAW-48-39.1 48 51.1 765 2.6 39.1 15
HAW-48-41.7 48 51.1 816 2.6 41.7 16
Parameter Value Unit/Description
Impulse Withstand 500 \Y
Peak Withstand Current (Ipk) 2000 A
Short-time Withstand Current (lcw) 1600 A@1s
Icc 100 kA
Relative Humidity 0-95 % Non-Condensing
Type of Construction Removable
Form of Internal Separation Form 1 No Internal Separation
Types of Electrical Connections DDD All Disconnectable
EMC Classification Environment A Industrial
Macro-environment Pollution Degree 3

Designed IP Rating IP54




TERMS & ABBREVIATIONS

Terms and Abbreviations

Term/Abbreviation

Explanation/Description

BDI Battery Data Indicator

BMS Battery Management System

C, Capacity at one-hour rate of discharge or charge
DC Direct Current

HV High Voltage (DC > 60 V)

IP Rating Classifies the degree of protection provided by an enclosure for electrical equipment.
Lv Low Voltage (may also refer to communication)
OEM Original Equipment Manufacturer

PPE Personal Protective Equipment

SDS Safety Data Sheet

SoC State of Charge

SOH State of Health

Activated In an ON state

Deactivated

In an OFF state

Cable Harness

DC cable and plug that that connects to the industrial truck or battery charger.

Operation Refers to charging or discharging the battery. Includes idling of the battery while activated.
Storage Refers to the battery being stored.
Handling Refers to activities such as lifting, moving, positioning the battery. Includes connecting and disconnecting the

charge and power cables.

Maintenance

Cleaning the battery and inspection of the battery and connected components (charging cables and user
interfaces) for damage.

Service

Operations performed by Enersys® representatives to restore the battery to full performance.
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