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Foreword

Notes on the operating instructions

These ORIGINAL OPERATING INSTRUCTIONS are designed to provide sufficient
instruction for the safe operation of the lithium-ion secondary battery. The information
is presented in a concise, clearly arranged format. The chapters are arranged by
letter and the pages are numbered consecutively.

These operating instructions only provide information on the lithium-ion secondary
battery. The lithium-ion secondary battery is subject to ongoing development. We
reserve the right to alter the design, features and technical aspects. No guarantee of
particular features of the lithium-ion secondary battery should therefore be assumed
from these operating instructions.

Definition of terms

In these operating instructions, the following term definitions apply:

» The lithium-ion secondary battery is categorised as an industrial battery in
accordance with the Battery Ordinance (EU) 2023/1542 and is referred to as a
lithium-ion battery or battery.

P Lithium-ion battery charger is referred to as battery charger.

Relevant documents (e.g. operating instructions)

Depending on the application, other operating instructions (e.g. truck, battery

charger) may have to be observed when operating the lithium-ion battery.

» The execution, operating, warning and safety instructions in these operating
instructions must be observed and complied with at all times to prevent personal
injury and material damage.

» Observe additional device-related provisions and regulations.




Safety notices and text mark-ups

Safety instructions and important explanations are indicated by the following
graphics:

A DANGER!

Indicates an extremely hazardous situation. Failure to comply with this instruction will
result in severe irreparable injury and even death.

Indicates an extremely hazardous situation. Failure to comply with this instruction
may result in severe irreparable injury and even death.

A CAUTION!

Indicates a hazardous situation. Failure to comply with this instruction may result in
slight to medium injury.

NOTICE

Indicates a material hazard. Failure to comply with this instruction may result in
material damage.

Used before notices and explanations.

@® |Indicates standard equipment

O |Indicates optional equipment

06.25 en-GB
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Copyright
Copyright of these operating instructions remains with JUNGHEINRICH AG.
Jungheinrich Aktiengesellschaft

Friedrich-Ebert-Damm 129
22047 Hamburg - Germany

Tel: +49 (0) 40/6948-0

www.jungheinrich.com
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A Correct Use and Application

1

General

These operating instructions contain execution, operation and safety instructions,
which must be observed and complied with at all times. The lithium-ion battery must
be used, operated and serviced in accordance with these operating instructions.
Any other type of use is beyond the scope of application and can result in injury to
personnel as well as damage to the lithium-ion battery or property.

The operating instructions must always be stored at a freely accessible location
within the vicinity of the charging location. It must be ensured that all persons
(operators or maintenance personnel) conducting work on the lithium-ion battery
have access to the operating instructions at all times. This applies throughout the
entire service life of the lithium-ion battery.

NOTICE

Invalidation of warranty

Failure to comply with the operating instructions shall invalidate the warranty. The
same applies if improper work or repairs are carried out on the lithium-ion battery by
the customer or third parties without the permission of the manufacturer.

Relevant documents (e.g. operating instructions)
Depending on the application, other operating instructions (e.g. truck, battery
charger) may have to be observed when operating the lithium-ion battery.

» The execution, operating, warning and safety instructions in these operating
instructions must be observed and complied with at all times to prevent personal
injury and material damage.

» Observe additional device-related provisions and regulations.

11



2

12

Correct application

The lithium-ion battery is intended exclusively for use in industrial trucks specified
and approved by the manufacturer. Any other use beyond the scope of the above is
not appropriate. The owner or user of the lithium-ion battery alone shall be liable for
any damage arising from the above. Furthermore, any liability and warranty claims
shall be rendered null and void.

Proprietor responsibilities

For the purposes of these operating instructions, the "owner" is defined as any
natural or legal person who either uses the lithium-ion battery himself, or on whose
behalf it is used. In special cases (e.g. leasing or renting), the owner is considered
to be the person who is to carry out the specified operational duties in accordance
with existing contractual agreements between the proprietor and operator of the
lithium-ion battery.

The owner must ensure that the lithium-ion battery is used only for the purpose for
which it is intended and that dangers to life and health of the operator or third parties
are excluded. Furthermore, accident prevention regulations, safety regulations and
operating, servicing and repair guidelines must be followed. The owner must ensure
that all operators have read and understood these operating instructions.

06.25 en-GB
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Approved application conditions

A WARNING!

Operation under extreme conditions

Using the lithium-ion battery under extreme conditions can result in malfunctions and

accidents.

» Special equipment and authorisation are required for the lithium-ion battery in the
truck if it is to be used in extreme conditions, especially in dust-laden or corrosive
environments.

P The truck must not be used in areas at risk of explosion.

The permissible range of the lithium-ion battery application temperature does not
increase the permissible range of the truck's application temperature. Note the
permissible temperature range for truck application; refer to the truck operating
instructions.

Charging times and charge currents depending on the battery temperature:

» Reduction in the charge current depending on the battery temperature: see
page 66.

» The specified charging times depending on the battery charger refer to battery
temperatures greater than 5 °C — see page 72. At lower battery temperatures,
the charging time of the lithium-ion battery can be considerably longer.

13



4.1 Lithium-lon Battery without Optional "Heater" Equipment (®)

Outdoor or cold-store application
The lithium-ion battery may be used indoors with short-term outdoor or cold-store
use.
» Permanent outdoor or cold-store use is prohibited.
» The truck must be parked and secured only in indoor areas.

Permissible ambient temperatures and operating conditions

Ambient temperatures during operation -10°C ... 40°C
Ambient temperatures for safe parking (no storage) 5°C..40°C
Ambient temperatures during charging " >0°C..40°C
f)\mblent temperatures during storage (less than one month) 20°C 45 °C
grgr:):ﬁ;;temperatures during storage (greater than one 20°C .. 35°C

1) Note the permissible ambient and operating temperatures of the battery charger!

2) Storage at 5 % to 90 % relative humidity. To protect against deep discharge, fully charge the lithium-ion
battery before storage and before using it in the industrial truck.

3) Storage at 5 % to 90 % relative humidity. To protect against deep discharge, fully charge the lithium-ion

battery before and during storage (every 4 months) and before using it in the industrial truck.

14
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4.2 Lithium-lon Battery with Optional "Heater" Equipment (O)

Using the lithium-ion battery in the deep-freeze area (cold store)
If the lithium-ion battery is equipped with a heater (cold store version), the lithium-ion
battery may be operated in the deep-freeze area. The following must be observed
and complied with when using the lithium-ion battery in the deep-freeze area:

» Condensation is permissible only if the truck with lithium-ion battery can

subsequently be thoroughly dried.

» Below 0 °C the industrial truck must be continuously operated with a lithium-ion
battery. In exceptional cases, the industrial truck with lithium-ion battery may be

safely parked in the deep-freeze area (cold store) for a maximum of 15 minutes.

Permissible ambient temperatures and operating conditions

month) 4)

Ambient temperatures during operation -28 °C ... 40 °C
Ambient temperatures for safe parking (no storage) " >0°C...40°C
Ambient temperatures during charging 2 >0°C . 40 °C
gmblent temperatures during storage (less than one month) 20 °C . 45 °C
Ambient temperatures during storage (greater than one 20 °C . 35 °C

cells from cooling down.

battery before storage and before using it in the industrial truck.

1) After the industrial truck is switched off, the heating also switches off after a shut-off delay.

2) Note the permissible ambient and operating temperatures of the battery charger! During the active
charging process, the heating is switched off as sufficient heat is generated by the charging process.
Once the lithium-ion battery has been fully charged and is connected to the charger in the trickle charge
phase, the heating is automatically switched on depending on the cell temperature to prevent the battery

3) Storage at 5 % to 90 % relative humidity. To protect against deep discharge, fully charge the lithium-ion

4) Storage at 5 % to 90 % relative humidity. To protect against deep discharge, fully charge the lithium-ion
battery before and during storage (every 4 months) and before using it in the industrial truck.

If the specified boundary conditions are not observed, the lithium-ion battery is

switched off for safety reasons.

15
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B Description of the lithium-ion battery

1

Application

Operation with a lithium-ion battery enables frequently operated trucks to be run
more economically and with greater energy efficiency.

The Jungheinrich lithium-ion batteries are maintenance-free batteries with
rechargeable high-performance energy cells. The batteries' daily operating time can
be extended through intermediate charges.

Assemblies and Functional Description

Using the lithium-ion battery in a truck requires additional components and
modifications to the truck:
— Electrical system with interface to battery management system (only on trucks
with CAN bus connection to the lithium-ion battery)
— Support for the following truck functions by the lithium-ion battery (only on trucks
with CAN bus connection to the lithium-ion battery):
— Travel cut-off:
The travel cut-off blocks the travel functions (ramp stop) or reduces the truck
travel speed (slow travel).
— Lift cut-off:
The lift cut-off prevents the load handler from lifting.
Lowering of the load handler is still available.
— Status display
— Battery management system, as a component of the lithium-ion battery

The following components can be fitted to the truck as options:

— Integrated on-board charger, approved as a means of charging the Jungheinrich
lithium-ion battery.

— Comfort charging socket.

Notes on the stationary battery charger/on-board charger

Only charge the lithium-ion battery with a stationary battery charger or on-board
charger approved by the manufacturer. The battery charger / on-board charger must
be specially designed for charging the lithium-ion battery (voltage, charge capacity
and battery technology).

» Observe the operating instructions of the relevant battery charger.

17



2.1 Assembly Overview

211 LBvariant of the lithium-ion battery

2

Item

Description

Stationary battery charger with safety circuit:
— Only charge the lithium-ion battery with a stationary battery charger

approved by the manufacturer. Observe the battery charger operating
instructions.

2 Charge connector of the stationary battery charger (1)
3 Battery connector of the lithium-ion battery (5)
Charging socket:
4 — Charging the lithium-ion battery (5) via the charging socket (4) — see
page 64
5 Lithium-ion battery with battery management system

18
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21.2

LS or LSLO variant of the lithium ion battery

2

(&)

\'/—4

Item

Description

Stationary battery charger with safety circuit:

— Only charge the lithium-ion battery with a stationary battery charger
approved by the manufacturer. Observe the battery charger operating
instructions.

2 Charge connector of the stationary battery charger (1)
3 Battery connector of the lithium-ion battery (5)
Charging socket:
4 — Charging the lithium-ion battery (5) via the charging socket (4) — see
page 64
5 Lithium-ion battery with battery management system

19
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LSF variant of the lithium-ion battery

Item

Description

Stationary battery charger with safety circuit:

— Only charge the lithium-ion battery with a stationary battery charger
approved by the manufacturer. Observe the battery charger operating
instructions.

2 Charge connector of the stationary battery charger (1)
3 Battery connector of the lithium-ion battery (5)
Charging socket:
4 — Charging the lithium-ion battery (5) via the charging socket (4) — see
page 64
5} Lithium-ion battery with battery management system

20
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21.4

SBEvariant of the lithium-ion battery

2 3

Item

Description

Stationary battery charger with safety circuit:

— Only charge the lithium-ion battery with a stationary battery charger
approved by the manufacturer. Observe the battery charger operating
instructions.

2 Charge connector of the stationary battery charger (1)
3 Battery connector of the lithium-ion battery (5)
Charging socket:
4 — Charging the lithium-ion battery (5) via the charging socket (4) — see
page 64
S} Lithium-ion battery with battery management system

21




2.2

22

Functional Description

Conversion to lithium-ion battery operation changes some of the functions and
properties of the truck.

Battery management system

The lithium-ion battery is continually monitored by the battery management system.
The battery management system monitors the cell temperature, voltage and charge
status of the cells, for example. The charge and discharge processes of the lithium-
ion battery are also enabled and monitored by the lithium-ion battery.

When the state of charge approaches a low value, an integrated buzzer in the
lithium-ion battery notifies the operator by means of an acoustic signal.

The battery management system is attached to the truck via an interface connector.

If critical values are reached or malfunctions occur, messages may be displayed or
cut-offs triggered on the truck.

06.25 en-GB
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Charging socket

The lithium-ion battery can be charged via a charging socket. This charging socket
can be located on the side or on top of the lithium-ion battery. To charge the lithium-
ion battery, the charge connector of the stationary battery charger is connected to
the charging socket.

The following functions can be accomplished via the charging socket:
— Battery activation

— Battery charger detection

— Battery charger communication

— Travel cut-off

Travel cut-off during charging via the charging socket (O)

When the lithium-ion battery is being charged via the charging socket, the truck
travel function is disabled (travel cut-off). This ensures that the truck cannot move
during charging. Once the charge connector of the stationary battery charger has
been removed from the charging socket, the travel cut-off is revoked.

Battery chargers

Notes on the stationary battery charger/on-board charger

Only charge the lithium-ion battery with a stationary battery charger or on-board
charger approved by the manufacturer. The battery charger / on-board charger must
be specially designed for charging the lithium-ion battery (voltage, charge capacity
and battery technology).

P Observe the operating instructions of the relevant battery charger.

Stationary battery charger (O)

The stationary battery charger is designed solely for charging suitable lithium-ion
batteries with a battery management system.

On-board charger (O)

The truck's integrated on-board charger is designed solely for charging suitable
lithium-ion batteries with a battery management system.

23



3  Battery Types — Weights, Dimensions and Centre of
Gravity

The battery weight can be taken from the battery data plate.

3.1 LBvariant of the lithium-ion battery

@ @ ® —— e ‘\
Li ® @ /.\, ;j ]iz
. O O .
SL Sg
B J; g T H
A
SH SH
@ ®
[ 1 i -y
Nominal Nominal Weiaht ) Dimensions Centre of gravity
voltage capacity e['lfl 1 LxWxH S xSy xSy
V] [Ah] g [mm] [mm]
24 240|260 288 624 x 284 x 683 307 x 142 x 250
24 360|390 288 624 x 284 x 683 285 x 140 x 276
1) Tolerance range: + 5 %
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3.2 LS or LSLO variant of the lithium ion battery
o - @o 1 "R
| i é ==
——— |
| S L SB
- - >
A é H
SH SH
Y
L B
Nominal Nominal Weiaht ") Dimensions Centre of gravity
voltage capacity [kq ] LxWxH S xSy x Sy
V] [Ah] g [mm] [mm]
24 240)260 370 800 x 213 x 785 395 x 107 x 292
24 360|390 370 800 x 213 x 785 377 x 105 x 313

1) Tolerance range: + 5 %
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3.3

LSF variant of the lithium-ion battery

@ ® ® ® ; ; A
"
SL SB
H
SH SH
Y
B
Nominal Nominal Weiaht ") Dimensions Centre of gravity
voltage capacity [kq ] LxWxH S xSy xSy
V] [Ah] g [mm] [mm]
24 240|260 297 792 x 213 x 629 378 x 107 x 282
24 360|390 297 792 x 213 x 629 378 x 107 x 282

1) Tolerance range: + 5 %

26
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3.4

SBEvariant of the lithium-ion battery

||
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L
Nominal Nominal Weiaht ") Dimensions Centre of gravity
voltage capacity [kq ] LxWxH S xSy x Sy
V] [Ah] g [mm] [mm]
24 240|260 288 624 x 284 x 627 312 x 184 x 233
24 360|390 288 624 x 284 x 627 334 x 176 x 264
1) Tolerance range: * 5 %
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4 Identification points and data plates

The following marking points (data plate, warnings and notices etc.) must be legible
at all times.

» Missing or illegible marking points must be replaced.

4.1 Lithium-ion battery data plate

4 N\

Lithium lon Secondary Battery/Lithium-lonen-Sekundarbatterie 6
Typ Herstellung (Jahr/Monat)
Serial No. Supplier No.

Serial-Nr. Lieferanten-Nr.

Nominal Voltage 12
Nennspannung

Nominal Energy (C5)

Nominal Capacity
Nennkapazitat

Rated Capacity C5|C6

Bemessungskapazitat C5|C6 Nennenergie (C5) 14
Battery Service Weight +5 % Battery No.
Batteriebetriebsgewicht +5 % 15 Batterie-Nr.

Desknaton, ]
Fup | 18

oo™ s,
ade i DUNGHEINRIC!:— >

CE e [@A&A*

22 23 24

If you have any questions about the lithium-ion battery, supply the serial number (9)
to either the manufacturer's customer service department or a customer service
organisation authorised by the manufacturer.

Item |Designation

6 Lithium-ion secondary battery

7 Battery type

8 |Production (year/month)

9 |Serial number

10 | Supplier number

11 | Rated capacity in ampere-hours [Ah]

12 |Rated voltage in volts [V]

13 |Rated capacities C5 and C6 in ampere-hours [Ah]

Rated energy (C5) in watt-hours [Wh]
14 |- Calculation of the rated energy (C5):
rated capacity C5 multiplied by the rated voltage

28
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Item |Designation
15 Battery weight in kilogrammes [kg]
— Tolerance range: £ 5 %
16 | Battery material number
17 | Designation
18 |QR code
Contact details of manufacturer:
19 |~ Address
— Website
— E-mail
Country of manufacture/production location (O)
20 |- The production location of the lithium-ion battery is only specified if the
production location is outside Germany.
21 | Manufacturer's logo
22 | CE mark (Conformité Européenne)
23 |UKCA marking (United Kingdom Conformity Assessed)
24 | Safety and warning information — see page 30

29



4.2 Safety Instructions, Warning Indications and other Notes

Observe the operating instructions
— The operating instructions must be clearly visible at the charging location.

— If any faults are identified on the battery, the battery must no longer be used.

Immediately tag out the faulty battery and take it out of service. Contact
the manufacturer's customer service department or a customer service
department authorised by the manufacturer.

— Do not attempt to rectify faults independently.

— Do not open the battery.

Avoid fire and short-circuits due to overheating

— Do not ignite or position open flames, glowing embers or sparks near the
lithium-ion battery.

— Keep batteries away from strong heat sources.

Hot surfaces
— Battery cells can generate very high short-circuit currents, causing them to
become hot.

Hazardous electrical voltage

— The metal parts of the battery cells are permanently live. Therefore, do not
place any foreign objects or tools on the battery.

— Observe the accident prevention regulations and DIN EN 62485-3.

Protect the battery against heat and solar radiation.

30
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4.3

Marking of packages with lithium-ion batteries

The lithium-ion battery is classified as a hazardous material. To transport a functional
lithium-ion battery by land, sea or air, the regulations specified in the "Shipping
Information" section must be observed — see page 46.

26

UN 3480

LITHIUM-ION-BATTERY

Item

Designation

25

Danger label class 9A for lithium-ion batteries

26

Marking of packages with lithium-ion batteries in accordance with the dangerous
goods regulation for the transport of dangerous goods by land, sea or air

31
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44

"Instructions for Disposal™ marking

27

Item |Description
27 |"Disposal — do not dispose of lithium-ion batteries in household waste" notice
Instruction on disposal — see page 48.
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4.5

"Heater" marking (O)

28 29

Item |Description
28 "Heater" notice (O):
— The lithium-ion battery has an integrated heater (optional equipment).
“Cold store version” notice (O):
o9 |~ Operation of the lithium-ion battery in the low ambient temperature range.

— Permissible ambient temperature ranges of the lithium-ion battery with optional

“heater” equipment — see page 15.
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5 Technical Specifications

Operating conditions of the lithium-ion battery
Observe the permissible operating conditions (ambient and operating temperatures)
of the lithium-ion battery.
» Permissible operating conditions (ambient and operating temperatures) — see
page 13.

5.1 Technical data of battery
5.1.1 Lithium-lon Battery (240 Ah|260 Ah)

Product Lithium-ion battery 240 Ah|260 Ah
Nominal voltage 25,6V (3,2 V x 8 cells)

Nominal capacity 240 Ah|260 Ah

Number of cells 16 (2 strands x 8 cells)

Charge current g:;;g;:zcurrents and charging times, see
Electro-chemical system Lithium-ion, LiFePO4 cathode

51.2  Lithium-lon Battery (360 Ah|390 Ah)

Product Lithium-ion battery 360 Ah|390 Ah
Nominal voltage 25,6V (3,2 V x 8 cells)

Nominal capacity 360 Ah|390 Ah

Number of cells 24 (3 strands x 8 cells)

Charge current g:gs;l;g?ezcurrents and charging times, see
Electro-chemical system Lithium-ion, LiFePO4 cathode

34
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5.2

EN norms

Electromagnetic compatibility (EMC)

The manufacturer confirms that the truck adheres to the limits for electromagnetic
emissions and resistance as well as the static electricity discharge test in
accordance with DIN EN 61000-6-4, DIN EN 61000-6-2 and DIN EN 61000-4-2 as
well as the normative references contained therein.

No changes to electric or electronic components or their arrangement may be made
without the written agreement of the manufacturer.

Battery lifetime and maintenance

The lithium-ion battery is a wear-free, maintenance-free and gassing-free (emission-
free) sealed system.

No maintenance intervals are planned for this lithium-ion battery. For example, no
refilling of liquids or other substances is necessary.

The lithium-ion battery is continually monitored by the battery management system.

NOTICE

Damage to the lithium-ion battery due to deep discharge

The charge status of the lithium-ion battery decreases during prolonged periods

of non-use or storage. Damage to the lithium-ion battery may occur due to self-

discharge.

P Disconnect the lithium-ion battery from the truck if it is to remain unused for longer
than a week (e.g. detach the battery connector / interface connector).

» To protect against deep discharge, fully charge the lithium-ion battery before
prolonged periods of non-use and every 4 weeks.

P If the battery charger features the "balancing" function, make sure that the
balancing phase at the end of charging is completed. For further information on
the "balancing" function, refer to the operating instructions for the battery charger.

The lithium-ion battery can be partially charged (intermediate charging) each time
there is a break in use, without limiting its service life. The following information must
be borne in mind when carrying out intermediate charging of the lithium-ion battery.

Intermediate charging of the lithium-ion battery — see page 74.
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C

Instructions for safe handling

The lithium-ion battery is built according to the currently valid technical rules and
regulations and is therefore considered to be safe to operate according to the state
of the art.

» The lithium-ion battery must only be operated with precise knowledge of and full
compliance with all safety instructions in this operating manual.

» The information in these operating instructions regarding the operating conditions
and handling instructions, in particular the use of the battery charger provided by
the manufacturer of the lithium-ion battery, must be strictly complied with without
exception.

P If the lithium-ion battery is used as intended, no special measures are required
and no hazards are anticipated — see page 11.

Potential hazards

A WARNING!

Risk of overtemperature, fire or explosion due to incorrect handling

Incorrect handling of the lithium-ion battery can result in over temperature, fire or a

battery explosion. Lithium-ion batteries with mechanical damage can cause a short

circuit inside the lithium-ion battery. A short-circuited lithium-ion battery can overheat

or release gas.

» Do not open the lithium-ion battery.

» Do not mechanically machine the lithium-ion battery.

» Do not mechanically modify the lithium-ion battery (conversion).

» Do not damage, penetrate, bend, strike, crush, compress the lithium-ion battery or
similar.

» Do not immerse a lithium-ion battery in water.

» Do not store or operate the lithium-ion battery in pressurised containers.

P The safety devices (e.g. safety valves) of the lithium-ion battery must never be
modified or rendered ineffective.

37
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Risk of over temperature, fire or explosion due to incorrect storage or
incorrect setting down

Incorrectly storing or setting down the lithium-ion battery can result in over
temperature, fire or a battery explosion. If a lithium-ion battery is stored or set down
near strong heat sources or fire, the lithium-ion battery can overheat or release gas.
» Do not throw a lithium-ion battery into a fire.

P Protect the lithium-ion battery from high temperatures and over temperature.

» Specified charging, operating and storage temperature ranges must be observed
(see page 13).

Risk of short circuit from connecting the two battery terminals

If a contactor inside the lithium-ion battery is closed in the event of a fault, the battery
voltage exists between the battery terminals. If the battery terminals are connected
to each other, there is a risk of short-circuit (live parts). The short-circuit produces
a high electric current. This current can lead to dangerous current flows through the
body, burns or electric arcs. A short-circuited lithium-ion battery can also overheat or
release gas.

» Do not short-circuit the lithium-ion battery.

» Do not place any metallic objects on the lithium-ion battery.

» Do not immerse a lithium-ion battery in water.
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A WARNING!

Hazard from liquid or gaseous contents from the battery

In the event of a technical defect or mechanical damage to the lithium-ion battery,

as well as an overheated lithium-ion battery, electrolyte fluid can escape in liquid or

gaseous form. Electrolyte fluid is hazardous to health. If the electrolyte fluid comes

into contact with the skin or eyes, this can result in chemical burns and visual

impairment. Inhaling the contents of electrolyte fluid can lead to respiratory illness.

» Wear personal protective equipment (e.g. safety gloves, safety shoes, respirator
mask).

P In the case of contact with the skin or eyes, rinse the affected areas with plenty of
water and seek medical assistance immediately.

P If the contents leak out, do not inhale the fumes.

P If contents have been inhaled, seek medical assistance immediately. The affected
person should also be taken to the fresh air.

» Cordon off the affected area.

» Ensure there is adequate ventilation.
» Remain upwind of the area.

P Keep persons away.
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NOTICE

Environmental hazard due to electrolyte fluid escaping from the battery cell

If the stack or battery cell suffers mechanical damage, electrolyte fluid can escape
from the damaged battery cell. If the escaped electrolyte fluid flows into the ground
or groundwater, this can cause damage to the environment.

P Escaped electrolyte fluid must be removed professionally by the operating
company on the basis of a corresponding risk assessment and disposed of in
the correct manner. The fire brigade or similar institutions must be used where
necessary.

» Do not allow electrolyte fluid to enter the sewage system (surface water) or
groundwater.

» Absorb electrolyte fluid with liquid-binding material (e.g. vermiculite, sand,
sawdust, universal binders, diatomaceous earth).

If external influences (e.g. force, fire, flooding) cause unusual conditions or

situations, the following instructions must be observed:

— The battery cells inside the lithium-ion battery contain substances that can be
flammable if they come into contact with oxygen or water.

— The substances can escape if the battery cells are exposed to high pressure, an
external fire or are mechanically damaged by force.

— The amount of these substances is so small that caution is only required in the
immediate vicinity of the battery.
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1.1

Touch voltage hazard

A WARNING!

Touch voltage hazard

Hazardous touch voltages may occur in the event of a technical or mechanical

defect on a lithium-ion battery. Touch voltages also occur on seemingly discharged

lithium-ion batteries. Touching the battery terminals or live attachments (battery

cable, battery connector etc.) can result in dangerous current flows through the body.

There is a risk of serious irreversible or fatal injuries.

P Tag out faulty lithium-ion batteries and take them out of service.

» Do not touch faulty lithium-ion batteries.

» Do not place any objects or tools on the lithium-ion battery to avoid short-circuiting
the lithium-ion battery.

» Do not short-circuit the lithium-ion battery.

P Contact the manufacturer's customer service department or a customer service
department authorised by the manufacturer.
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Measures for fire fighting

A WARNING!

Risk due to contact with combustion products

Combustion is a chemical process by which a flammable material combines
with oxygen under heat and light (fire). The resulting combustion products can
occur in the form of smoke, through leaking fluids, escaping gases, debris as
well decomposition products of certain chemicals. These combustion products are
substances that enter the body through the respiratory tract or skin, where they can
produce adverse effects such as choking.

» Avoid contact with combustion products.
P Use protective equipment.

Fire-fighting measures may only be carried out on a burning lithium-ion battery
by trained and specially equipped fire-fighting personnel (e.g. by a member of the
fire brigade).

P If possible, drive the truck outside before fighting the fire.

The recommended extinguishing agent for cooling and fighting fires in lithium-ion
batteries is water. Extinguishing with large quantities of water leads to the best
possible cooling of the lithium-ion battery. When using water as an extinguishing
agent, it must be noted that the water can react with lithium when exposed to
heat and produce hydrogen. Under certain circumstances, this hydrogen can form
ignitable mixtures with the ambient air and burn off suddenly.

Due to the design and battery characteristics, no additional or special extinguishing
agent additives are required, but they may be used.

As with any fire, the resulting fumes can cause harm to health if inhaled. Sufficient
ventilation must be ensured.

The use of a fire blanket is recommended to protect surrounding objects or parts
of the building. It should be noted that the use of a fire blanket does not interrupt
the reaction between the lithium and organic components of the lithium-ion battery
(e.g. the electrolyte).

Environmental fires involving lithium-ion batteries must be fought with conventional
extinguishing agents.

Suitable extinguishing agents:
— Water, with extinguishing agent additive, if necessary
— Extinguishing agent with approval for lithium-ion battery fires

Unsuitable extinguishing agents:
Metal fire powder

— Sand

ABC powder

Carbon dioxide (CO,)

— Foam
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D Storage, loading by crane, transport and

1

disposal
Storing the lithium-ion battery

Storing lithium-ion batteries
When taking the lithium-ion battery out of service for a prolonged period, the
following must be observed:

P Store the lithium-ion battery in a dry, cool and well-ventilated room. Observe the
operating conditions (ambient and operating temperatures) during the storage of
the lithium-ion battery — see page 13.

P Protect the lithium-ion battery from heat and direct sunlight.

» Observe the following instruction on self-discharge.

NOTICE

Damage to the lithium-ion battery due to deep discharge

The charge status of the lithium-ion battery decreases during prolonged periods

of non-use or storage. Damage to the lithium-ion battery may occur due to self-

discharge.

» Disconnect the lithium-ion battery from the truck if it is to remain unused for longer
than a week (e.g. detach the battery connector / interface connector).

» To protect against deep discharge, fully charge the lithium-ion battery before
prolonged periods of non-use and every 4 weeks.

P If the battery charger features the "balancing" function, make sure that the
balancing phase at the end of charging is completed. For further information on
the "balancing" function, refer to the operating instructions for the battery charger.

The lithium-ion battery may be damaged by a nearby fire. There must be no
flammable material or consumables capable of creating sparks within 2,5 m of the
stored lithium-ion battery.
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Loading by crane and transport of a lithium-ion battery
Lifting by crane

A WARNING!

Improper loading of the battery by crane can cause accidents

The use of unsuitable lifting gear (slings and crane lifting gear/load beam) and lifting

devices, as well as the improper use of suitable lifting gear and devices, can lead to

the battery falling during loading by crane.

P Loading by crane must only be performed by persons who have been trained in
the use of lifting gear and lifting equipment.

» Wear personal protective equipment (e.g. safety shoes, hard hat, hi-vis jacket,
protective gloves) when loading by crane.

P Always use lifting gear with sufficient capacity (for battery weight see battery data
plate).

» Do not place or drop lifting gear on the battery.

P Only attach the lifting gear to the specified attachment points (e.g. crane eyes,
eyebolts) on the battery and secure it against slipping. Only use intact attachment
points on the battery; ensure that bent or defective attachment points are replaced.

P Use the lifting gear only in the prescribed load direction. Observe the lifting gear
operating instructions.

P Prevent the battery from striking other objects when raising, and avoid any
uncontrolled movement. If necessary, secure the battery with guide ropes.

» Do not stand under suspended loads.

» Do not step into or stand in a hazardous area.

A WARNING!

All persons involved in loading by crane must be trained

Incorrect crane loading procedures due to untrained personnel can result in the
battery falling. There is a risk of injury to personnel and a risk of material damage to
the battery.

P Loading must only be performed by specialist personnel trained for this purpose.
The specialist personnel must be instructed in securing loads on road vehicles
and handling load securing devices. In each case correct measurements must be
taken and appropriate safety measures applied.

NOTICE

Avoiding diagonal pull
When lifting the lithium-ion battery, ensure that the battery remains level.
» Avoid diagonal pull.

Safe lifting of the battery by crane

Requirements
— Battery removed — see page 50.

Tools and Material Required

— Crane lifting gear with sufficient capacity
— Pallet
— Lashing strap
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Procedure

The weight of the battery to be taken into account when loading by crane can be
taken from the battery data plate.

« Lifting the battery with crane lifting gear:
+ Attach the crane lifting gear to the battery tray eyelets.
The battery can now be raised and loaded with a crane.
» Loading the battery onto a pallet:
» Place the battery on a pallet.

* Remove the crane lifting gear from the battery tray eyelets.
» Secure the battery to the pallet with two lashing straps.

The pallet with the battery can be raised lifted and loaded.
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2.2 Shipping information

The lithium-ion battery is classified as a hazardous material. The following
regulations must be observed when transporting a functional lithium-ion battery by
land, sea or air — see page 46.

NOTICE

Charge status of the lithium-ion battery on leaving the manufacturer's plant
New lithium-ion batteries are transported and stored with a charge status of

approximately 50 %.

221 Shipping functional batteries

Functioning lithium-ion batteries can be shipped in accordance with the following

regulations:

Land transport — classification according to ADR (road/rail)

Classification code

M4 lithium battery

Danger label

LITHIUM-ION-BATTERY

UN 3480 |

UN 3480 lithium-ion battery class 9

ADR limited quantity

LQ:0

Sea transport — classification according to IMDG

EmS

F-A, S-I

Danger label

LITHIUM-ION-BATTERY

UN 3480 |

UN 3480 lithium-ion battery class 9

IMDG limited quantity

LQ: -

46
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Air transport — classification according to IATA
Danger label
UN 3480 |
LITHIUM-ION-BATTERY

UN 3480 lithium-ion battery class 9
Exposure scenario Not specified.
Substance safety rating Not specified.

. Product does not require marking under EC Directive /

Marking

HazMatR.

222 Shipping faulty batteries

To transport defective lithium-ion batteries, contact the manufacturer's customer
service department or a customer service department authorised by the
manufacturer. Faulty lithium-ion batteries must not be transported independently.
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Disposal of a Lithium-lon Battery

Used lithium-ion batteries are recyclable commodities. As part of a resource-efficient
approach, where possible, lithium-ion batteries should undergo reuse, preparation
for reuse, preparation for repurposing, repurposing, or reprocessing.

Lithium-ion batteries are classified as waste requiring special monitoring for
recycling. Marked with the recycling symbol and the crossed-out wheeled bin,
lithium-ion batteries must not be disposed of with household waste.

Buy back or recycling must be ensured, e.g. in accordance with Battery
Directive (EU) 2023/1542 . Buy-back terms and the manner of recycling must be
agreed with the manufacturer.

Instructions for disposal
To ensure proper treatment and recycling, the owner is legally obliged to dispose of
lithium-ion batteries separately from other waste.

P Lithium-ion batteries must be disposed of in compliance with applicable national
environmental protection regulations or disposal laws.

P For disposal of lithium-ion batteries, contact the manufacturer's customer service
department, a customer service department authorised by the manufacturer or an
approved certified recycling company.
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E

Initial Commissioning, Removal and
Installation

A WARNING!

Unsuitable batteries that have not been approved by Jungheinrich for the truck
can be hazardous

The design, weight and dimensions of the battery have a considerable effect on
the operational safety of the truck, in particular its stability and capacity. The use
of unsuitable batteries that have not been approved for the truck by Jungheinrich,
can lead to a deterioration of the braking characteristics of the truck during energy
recovery, causing considerable damage to the electric controller and resulting in
serious danger to the health and safety of individuals.

» Only Jungheinrich-approved batteries may be used on the truck.
P Battery equipment may only be replaced with the agreement of Jungheinrich.

» When replacing/installing the battery make sure the battery is securely located in
the battery compartment of the truck.

» Do not use batteries that have not been approved by the manufacturer.
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Using the Truck for the First Time

The truck is designed for operation with a suitable lithium-ion battery.

Damage or other defects on the lithium-ion battery

If damage or other defects are identified on the lithium-ion battery, the lithium-ion

battery must not be used until it has been properly repaired.

» Report any defects to your supervisor immediately.

P Tag out the faulty lithium-ion battery and take it out of service.

» Do not return the lithium-ion battery to service until the fault has been identified
and rectified.

P Contact the manufacturer's customer service department or a customer service
department authorised by the manufacturer.

* Check that the equipment is complete.

* Check the lithium-ion battery for damage.

» Check the battery cables and cable connections for damage and correct seating
(if present).

+ Install the lithium-ion battery if necessary — see page 50.

* Charge the lithium-ion battery — see page 64.

If the lithium-ion battery is in energy-saving mode, normal operation must be re-
activated — see page 63.

Removing or installing the battery

A WARNING!

Risk of short-circuits during removal and installation of the lithium-ion battery

Battery cables can be trapped or severed when lifting out the battery. If the contactor

inside the lithium-ion battery is closed in the event of a fault, the battery voltage

exists between the battery terminals. This presents a risk of short-circuits (live parts).

The short-circuit produces a high electric current. This current can lead to dangerous

current flows through the body, burns or electric arcs.

»Only have the lithium-ion battery installed and removed by authorised
maintenance personnel.

» Remove any rings, metal wristbands etc.

» Wear personal protective equipment (e.g. safety gloves, safety shoes, hi-vis
jacket, hard hat).

P Position the battery connector, plus and minus cables such that they cannot be
trapped or severed.

» Do not place any objects or tools on the lithium-ion battery to avoid short-circuiting
the battery.
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A WARNING!

Risk of crushing during removal and installation of the lithium-ion battery

Due to the weight of the battery, there is a risk of crushing of the arms and legs when

removing or installing the lithium-ion battery.

»Only have the lithium-ion battery installed and removed by authorised
maintenance personnel.

» Remove any rings, metal wristbands etc.

» Wear personal protective equipment (e.g. safety shoes, hard hat, hi-vis jacket,
protective gloves).

P Park the truck securely on level ground before installing or removing the lithium-
ion battery.

» In exceptional circumstances (e.g. defective brake), place wedges underneath the
wheels to prevent the truck from rolling away.

» Do not place any parts of the body between the lithium-ion battery and the truck or
ground.

» Note the centre of gravity of the battery.
» Only use crane lifting gear with sufficient capacity when replacing the battery.

» Use only approved battery replacement devices (e.g. battery roller stand, battery
replacement station).

P Insert battery retainers after installing the lithium-ion battery in the battery
compartment.

P Check that the battery is securely seated in the battery compartment.

A WARNING!

An unsecured truck can cause accidents

Parking the truck on an incline or with a raised load handler is dangerous and is

strictly prohibited.

P Park the truck on a level surface. In special cases the truck may need to be
secured with wedges.

» Fully lower the load handler.

P Select a place to park where no other people are at risk of injury from the lowered
load handler.

P If the brakes are not working, place wedges underneath the wheels of the truck to
prevent it from moving.

Observe the instructions for transporting a lithium-ion battery outside the truck — see
page 46.
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Operation

Safety regulations for operation

A WARNING!

Damage, malfunctions or other defects on the lithium-ion battery or live

attachments

Damage, malfunctions or other defects on the lithium-ion battery or live attachments

(battery cable, battery connector etc.) can result in serious, irreversible or fatal

injuries. A lithium-ion battery with a technical or mechanical defect can result, for

example, in hazardous touch voltages, escaping electrolyte fluid or a fire.

» Report any defects to your supervisor immediately.

P Contact the manufacturer's customer service department or a customer service
department authorised by the manufacturer.

» Do not use the lithium-ion battery until it has been properly repaired.

» Immediately tag out the defective lithium-ion battery and take out of service.

» Do not return the lithium-ion battery to service until the fault has been identified
and rectified.
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A WARNING!

Risk of death due to electrical voltage between the battery terminals

The lithium-ion battery is an electrical component conducting voltages and currents
that are hazardous to people. When the lithium-ion battery is switched on or at least
one contactor inside the lithium-ion battery is closed in the event of a fault, the
battery voltage (Ug,it) exists between the battery terminals.

Touching the battery terminals can result in dangerous current flows through the

body. There is a risk of serious, irreversible or fatal injuries.

» Work on the lithium-ion battery must only be performed by qualified electricians
with the requisite training.

» Remove any rings, metal wristbands etc.

P Wear personal protective equipment (insulating workwear).

» Do not short-circuit the lithium-ion battery.

» Use only insulated tools.

» Verify that both battery terminals are de-energised, e.g. by measuring the voltage
between the terminals using a multimeter.

P Take appropriate safety measures to protect against dangerous contact voltages,
e.g. insulate both battery terminals with suitable material.

» Ensure that the two battery terminals are not short-circuited when removing or
installing the battery.

» Do not open the lithium-ion battery.
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Rights, obligations and responsibilities for the operator/the maintenance
personnel

The operator / the maintenance personnel must be familiarised with their rights
and duties.

The operator / the maintenance personnel must be familiar with the contents of
these operating instructions.

The operator / the maintenance personnel must be instructed in the operation of
the lithium-ion battery.

The following activiies may only be carried out by instructed and trained
personnel:

— Charging of the lithium-ion battery — see page 64.

These operating instructions and the battery charger manufacturer's instructions
must be observed during charging.

Personal protective equipment

It is always recommended that personal protective equipment (e.g. safety shoes,
protective gloves, safety goggles) be worn when working on the lithium-ion battery to
avoid injuries.

Faulty lithium-ion battery
Do not perform any repairs on the lithium-ion battery.
» A faulty lithium-ion battery should be replaced by the customer service

department.

Instruction on disposal — see page 48.
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Operation

Operation of the truck, such as preparing the truck for operation, travelling, lifting or
lowering the load handler, etc. is outlined in the truck operating instructions.

A WARNING!

Danger of accidents due to regenerative braking fault

Regenerative braking faults can result in extended stopping distances and accidents,

particularly when travelling on inclines. Other persons can be injured in the truck's

hazardous area.

» Keep all persons out of the hazardous area during travel operations.

» Instruct other people to move out of the hazardous area of the truck. Stop using
the truck immediately if people do not vacate the hazardous area.

» The truck must travel carefully and not faster than crawl speed when the
"Regenerative braking fault" warning notice appears on the display unit.

P In emergencies, use the service brake via the brake pedal for braking.

If the lithium-ion battery is in the low-temperature range, the lift function may be
impaired and regenerative braking with the coasting brake may not function correctly.

The usable battery capacity and power are reduced at low temperatures.

A notification symbol appears on the display unit when the lithium-ion battery is in
the low-temperature range.
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2.1

2141

21.2

Usability depending on the battery cell temperature

Operating conditions of the lithium-ion battery

Observe the permissible operating conditions (ambient and operating temperatures)

of the lithium-ion battery.

» Permissible operating conditions (ambient and operating temperatures) — see
page 13.

If the temperature is too high or too low, the battery management system shuts down
the lithium-ion battery.

Extended exposure to low temperatures causes the lithium-ion battery to cool down,
thereby reducing the usable battery capacity.

Reduction of the charge current depending on the battery cell temperature, see
page 66.

Lithium-lon Battery without Optional "Heater" Equipment (®)

Usability of the battery capacity depending on the battery cell temperature (in

operation):

— At low battery cell temperatures, the usable battery capacity and performance of
the lithium-ion battery are reduced.

Lithium-lon Battery with Optional "Heater" Equipment (O)

Usability of the battery capacity depending on the battery cell temperature (in

operation):

— At low battery cell temperatures, the usable battery capacity and performance of
the lithium-ion battery are reduced.

— To prevent the battery cells from cooling down, the heater switches on
automatically at low cell temperatures. This means that the usable battery
capacity and full power of the lithium-ion battery are still available.
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Parking the truck securely

Operating conditions of the lithium-ion battery
Observe the permissible operating conditions (ambient and operating temperatures)
of the lithium-ion battery.

» Permissible operating conditions (ambient and operating temperatures) — see
page 13.

Truck-related information must be obtained from the respective truck operating
instructions.

Instructions for safe "parking” of the lithium-ion battery with heater

After the industrial truck is switched off, the heater also switches off after a shut-off

delay. If the lithium-ion battery is "parked" at ambient temperatures below 0 °C

and the cell temperature of at least one battery cell drops below 0 °C, the battery

management system switches off the lithium-ion battery. The battery management

system switches the lithium-ion battery back on when the cell temperature of all

battery cells has risen above 0 °C again. Then fully charge the lithium-ion battery.

» The industrial truck with lithium-ion battery may be safely parked in the deep-
freeze area (cold store) for a maximum of 15 minutes.

» The continuous safe parking of an industrial truck with lithium-ion battery is
permissible in the cold store area (ambient temperatures greater than 0 °C).
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2.3

Discharging the battery

Damage to the lithium-ion battery due to deep discharge

The charge status of the lithium-ion battery decreases during prolonged periods

of non-use or storage. Damage to the lithium-ion battery may occur due to self-

discharge.

P Disconnect the lithium-ion battery from the truck if it is to remain unused for longer
than a week (e.g. detach the battery connector / interface connector).

» To protect against deep discharge, fully charge the lithium-ion battery before
prolonged periods of non-use and every 4 weeks.

P If the battery charger features the "balancing" function, make sure that the
balancing phase at the end of charging is completed. For further information on
the "balancing" function, refer to the operating instructions for the battery charger.
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2.31 Buzzer

The lithium-ion battery has an integrated buzzer. This buzzer uses an acoustic signal
to warn the operator when the charge status of the lithium-ion battery is low.

2311 Lithium-ion battery not connected to the truck
Charge status Buzzer Description/action
> 12 % Off — There are no special measures to be
observed.
An acoustic signal — Charge the lithium-ion battery
<12 % sounds at 10 second immediately (see page 64) to avoid
intervals damaging the battery.
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2.31.2 Lithium-lon Battery Installed in the Truck and Connected

Charge status Buzzer Description/action
> 959, Off — There are no special measures to be
observed.
— Observe the display(s) on the display
unit or the driver's display of the truck —
25%>..>0% Off see truck operating instructions™.

Charging of the lithium-ion battery is
recommended — see page 64.

0 %

An acoustic signal
sounds at 10 second
intervals

Observe the display(s) on the display
unit or the driver's display of the truck —
see truck operating instructions™.
Charge the lithium-ion battery
immediately (see page 64) to avoid
damaging the battery.

1) Depending on the charge status of the lithium-ion battery, the truck may initiate lift cut-off or travel cut-off:
Lift cut-off: The lift cut-off prevents the load handler from lifting. Lowering of the load handler is still

available.

Travel cut-off: The travel cut-off locks the travel functions or reduces the truck travel speed.
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Switching off the lithium-ion battery

Energy-saving mode

If the lithium-ion battery is not used for several hours, it automatically switches to
energy-saving mode to protect against deep discharge.

» The time from which energy-saving mode is activated depends on the battery type

and can be set by the manufacturer's customer service department or a customer
service department authorised by the manufacturer.

P Exiting energy-saving mode and activating the lithium-ion battery: see page 63.
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2.5

2.51

Activating the Lithium-lon Battery

The lithium-ion battery can be switched from energy-saving mode to normal
operation (battery activation) as described below:
— Connection to the stationary battery charger (@), see page 63.

Battery activation with connection to the stationary battery charger (@)

Requirements
— Lithium-ion battery is in energy-saving mode.

Procedure
+ Charge the lithium-ion battery — see page 64.

The lithium-ion battery has been switched from energy-saving mode to normal
operation.
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Charging the battery

Safety information

Risk of electric shock and fire due to insufficient or inappropriate residual
current devices

A lack of residual current devices or the use of inappropriate residual current devices

can result in fatal injury due to electric shocks or electrical fires in the event of a fault.

» The owner must conduct an operational risk assessment of the usage location.

» An RCD switch (residual current device, circuit breaker) of type B or B+ must be
used where necessary.

Any damage and other defects to the charger can result in accidents.

If any safety-related modifications, damage or other defects are discovered on the
charger or during operation, the charger must be taken out of service until it has
been repaired.

» Report any defects immediately to your supervisor.

» Tag out and decommission a faulty charger.

» Only return the charger to service when you have identified and rectified the fault.

Danger when charging with an unsuitable battery charger

The use of an unsuitable charger can cause the battery to overheat. Using

unsuitable chargers can result in serious personal injury and material damage.

P Charge the lithium-ion battery with a stationary charger approved by the
manufacturer.

» Charge the lithium-ion battery with an on-board charger approved by the
manufacturer.

Warning: hazardous electrical voltage!

The charger is an electric component conducting voltages and currents that are
hazardous to people.

» The charger must only be operated by trained technicians.

P Disconnect the mains supply and the battery connector before carrying out any
work on the charger.

» The charger should only be opened and serviced by trained electricians.
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A WARNING!

Risk of electric shock and burning

Damaged and unsuitable cables can cause electric shocks and can overheat,

resulting in fires.

P Always use mains cables with a maximum length of 30 m.
Local regulations must be observed.

» Unwind the cable reel fully when using it.

P Always use original manufacturer’s mains cables.

P Insulation safety, acid and caustic ratings must comply with the manufacturer's
mains lead.

» The charging connector must be dry and clean when used.

Notes on the stationary battery charger/on-board charger

Only charge the lithium-ion battery with a stationary battery charger or on-board
charger approved by the manufacturer. The battery charger / on-board charger must
be specially designed for charging the lithium-ion battery (voltage, charge capacity
and battery technology).

» Observe the operating instructions of the relevant battery charger.

If the battery is fully discharged or if the battery temperature is below the permissible
level (see page 13), the battery will not charge.

» Deeply discharged batteries cannot be charged by the operator (faulty).
P Contact the manufacturer's customer service department or a customer service
department authorised by the manufacturer.
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Reduction in the charge current depending on the battery cell temperature

Note the permissible application temperature when charging the lithium-ion battery —
see page 14.

In the event of high or low cell temperatures, the charging time of the lithium-ion

battery is extended due to a reduction in the charge current:

— The battery cell temperature at which the reduction in charge current begins in
the event of high temperatures can be set by the manufacturer's customer service
department or a customer service department authorised by the manufacturer.

— The battery cell temperatures from which the reduction in charge current begins in
the event of low temperatures cannot be set.

If the temperature of at least one battery cell is too high or too low, the battery
management system will shut down the lithium-ion battery.

Charging the Lithium-lon Battery with a Stationary Battery Charger

A WARNING!

There is a danger of sparks if charging is improperly interrupted

Owing to the high charge currents, there is a risk of spark discharge if the charge
connector is removed while charging is active. There is a risk of injury and of
damage to the electrical contacts.

P Stop charging on the battery charger before removing the charge connector.

» Do not disconnect the mains cable or charge connector of the battery charger
while charging (under load).

The lithium-ion battery is monitored during charging by the battery management
system.

If charging has been interrupted, the full battery capacity will not be available.
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General information on charging the lithium-ion battery at low battery cell
temperatures

If the battery cell temperature of at least one battery cell is below 0 °C and the
lithium-ion battery is connected to the charger, an acoustic signal sounds at intervals
of 30 seconds. In this case, the lithium-ion battery is not charged. As soon as the
cell temperature of all battery cells is above 0 °C again, charging of the lithium-ion
battery is started automatically and the acoustic signal ceases.

Notes on charging the lithium-ion battery with heater

During the active charging process, the heating is switched off as sufficient heat
is generated by the charging process. Once the lithium-ion battery has been fully
charged and is connected to the charger in the trickle charge phase, the heating is
automatically switched on depending on the cell temperature to prevent the battery
cells from cooling down.

The following describes charging the lithium-ion battery via the battery connector or

the charging socket on the lithium-ion battery.

P If the truck features a comfort charging socket, the lithium-ion battery can also be
charged via this socket. For information on charging the lithium-ion battery via the
comfort charging socket on the truck, refer to the truck operating instructions.
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Charging the Lithium-lon Battery via the Battery Connector

The following image shows the lithium-ion battery being charged with the battery
connector. Charging lithium-ion batteries of battery types not shown with the battery
connector is to be carried out correspondingly.

©

Charging the lithium-ion battery

Requirements

— Battery charger (1) connected to the mains.
— Truck parked securely — see truck operating instructions.
— Access to the battery (5), see operating instructions for the industrial truck.

Procedure

The battery charger (1) and battery (5) may only be connected when the battery
charger (1) and truck are switched off.

Switch off the charger.

Switch off the truck.

Activities before charging:

» Check the cable and charge connector (2) of the battery charger (1) for visible
damage.

» Check the cables and battery connector (3) of the battery (5) for visible
damage.

If damage is identified, mark the damaged battery charger (1) or battery (5) and
withdraw from use. Have the damaged battery charger (1) or battery (5) inspected
and, if necessary, repaired by the manufacturer or an expert authorised by the
manufacturer.

Unplug the battery connector (3) to disconnect the truck from the battery (5).
Connect the charge connector (2) of the stationary battery charger (1) to the
battery connector (3) of the battery (5).

Charging of the battery (6) commences automatically.
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Completing battery charging, establishing operational readiness

Requirements
— Battery (5) partially or fully charged.

Procedure
« Complete charging in accordance with the battery charger operating instructions.

Manual interruption of the charging process: see page 75. When the battery is
fully charged, charging ends automatically.

The battery charger (1) and battery (5) may only be disconnected when the
battery charger (1) and truck are switched off.

» Disconnect the charge connector (2) of the stationary battery charger (1) from the
battery connector (3) on the battery.

» Check all cables and connectors for visible damage.

* Connect the battery connector (3) to the truck — see the truck operating
instructions.

* Close the battery panel, battery door, etc. (depending on the truck equipment);
see truck operating instructions.

The truck is operational again.
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2.6.3.2 Charging the Lithium-lon Battery via the Charging Socket

70

The following image shows the lithium-ion battery being charged via the charging
socket. Charging lithium-ion batteries of battery types with charging socket not
shown should be adopted accordingly.

Charging the lithium-ion battery via the charging socket

Requirements

— Stationary battery charger connected to the mains.
— Truck parked securely — see truck operating instructions.

Procedure
 Activities before charging:
» Check the cable and charge connector (2) of the battery charger (1) for visible
damage.
+ Check the cables, battery connector (3) and charging socket (4) of the
battery (5) for visible signs of damage.
If damage is identified, mark the damaged battery charger (1) or battery (5) and
withdraw from use. Have the damaged battery charger (1) or battery (5) inspected

and, if necessary, repaired by the manufacturer or an expert authorised by the
manufacturer.

* Expose access to the battery (5) or charging socket (4), if necessary. Refer to the
chapter "Battery" in the truck operating instructions.
The battery charger (1) and battery (5) may only be connected when the battery
charger (1) and truck are switched off.

+ Connect the charge connector (2) on the stationary battery charger (1) to the
charging socket (4).

Charging of the battery (5) commences automatically.
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Completing battery charging, establishing operational readiness

Requirements
— Battery (5) partially or fully charged.

Procedure
« Complete charging in accordance with the battery charger operating instructions.

Manual interruption of the charging process: see page 75. When the battery is
fully charged, charging ends automatically.

The battery charger (1) and charging socket (4) on the battery (5) may only be
disconnected when the battery charger (1) and truck are switched off.

Unplug the charge connector (2) on the stationary battery charger (1) from the

charging socket (4) on the battery (5).

Check all cables and connectors for visible damage:

» Check the cable and charge connector (2) of the battery charger (1) for visible
damage.

* Check the cables, battery connector (3) and charging socket (4) of the
battery (5) for visible signs of damage.

If damage is identified, mark the damaged battery charger (1) or battery (5) and

withdraw from use. Have the damaged battery charger (1) or battery (5) inspected

and, if necessary, repaired by the manufacturer or an expert authorised by the

manufacturer.

Close the battery panel, battery door, etc. (depending on the truck equipment) —
see the truck operating instructions.

The truck is now ready for operation.
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26.4 Charge Currents and Charging Times According to the Charge Current

Charging times

The charging time of the lithium-ion battery depends on the following factors and
influences, among others:

— Ambient temperature

— Lithium-ion battery temperature

Capacity of the lithium-ion battery

Charge status of the lithium-ion battery

— Charging current of the battery charger

Note the permissible application temperature when charging the lithium-ion battery —
see page 13.
2.6.4.1 Lithium-lon Battery (240 Ah|260 Ah)
. . Charging time depending on state of
Nominal voltage/nominal |, .
Charge current . charge:
capacity of the battery
0% ->50 % 0% ->100 %
Approx. Approx.
S0 A 24 V1240 An|260 Ah 140 minutes 320 minutes
100 A 24 \/ [ 240 Ah|260 Ah | Approx. 70 minutes Approx.
160 minutes
150 A 24 \/ | 240 Ah|260 Ah | Approx. 50 minutes Approx.
110 minutes
200 A 24V [ 240 Ah|260 Ah Approx. 35 minutes | Approx. 80 minutes
260 A 24V [ 240 Ah|260 Ah Approx. 30 minutes | Approx. 75 minutes
300 A 24V [ 240 Ah|260 Ah Approx. 30 minutes | Approx. 75 minutes
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2.6.4.2

Lithium-lon Battery (360 Ah|390 Ah)

Nominal voltage/nominal

Charging time depending on state of

charge:
Charge current capacity of the battery 9
0% -> 50 % 0% ->100 %
Approx. Approx.
S0 A 24 V/ 360 An[390 Ah 210 minutes 460 minutes
Approx. Approx.
100 A 24 V/ 360 An[390 Ah 105 minutes 230 minutes
150 A 24V / 360 Ah|390 Ah | Approx. 70 minutes Approx.
160 minutes
200 A 24/ / 360 Ah|390 Ah | Approx. 50 minutes Approx.
120 minutes
260 A 24V / 360 Ah|390 Ah Approx. 40 minutes | Approx. 95 minutes
300 A 24V / 360 Ah|390 Ah Approx. 35 minutes | Approx. 80 minutes
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Intermediate charging

The lithium-ion battery can be partially charged (intermediate charging) each time
there is a break in use, without limiting its service life. The following information must
be borne in mind when carrying out intermediate charging of the lithium-ion battery.

Intermediate charging of the lithium-ion battery
A lithium-ion battery that is not fully discharged can be partially or fully recharged at

any time. Note the following information to ensure reliable function of the lithium-ion
battery:

» In the event of frequent intermediate charging, charge the lithium-ion battery fully
every 4 weeks. If the battery charger features the "balancing" function, make
sure that the balancing phase at the end of charging is completed. For further
information on the "balancing" function, refer to the operating instructions for the
battery charger.

» Turn off the battery charger before disconnecting the lithium-ion battery from the
battery charger. Manual interruption of the charging process: see page 75. When
the battery is fully charged, charging ends automatically.
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2.6.6

2.6.7

Partial charging, interrupting and re-starting charging
Partial charging

Charging can be interrupted on the battery charger and continued as partial
charging. The charging pattern is automatically adjusted to the charge status of the
battery.

Charging continues automatically after a mains failure.

Interrupt charging and re-start as required

Requirements

— The battery charger is connected to the mains.
— Battery is connected to the battery charger.

Procedure
+ To interrupt charging , press the STOP/RESTART button on the battery charger.
Charging is interrupted and the battery charger switches to standby mode.

» To restart charging, press the STOP/RESTART button on the battery charger.
Charging is restarted.

Trickle charging the lithium-ion battery

A fully charged lithium-ion battery can be connected to the battery charger for
automatic trickle charging.

In the event of an extended period where the lithium-ion battery is not in use, it is
recommended to use the trickle charge function of the battery charger to maintain
the available capacity of the lithium-ion battery.
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Cleaning

Instructions for cleaning lithium-ion batteries:

— Cleaning tasks may only take place in the designated locations, which adhere to
the stipulations of the country of use.

— Only carry out cleaning work when the system is electrically switched off
(e.g. disconnect the battery connector).

— Use a soft, clean cloth to clean the lithium-ion battery. Do not clean the lithium-ion
battery with liquids (acids or abrasive cleaners).

— Do not clean the lithium-ion battery with a high-pressure cleaner / steam jet.
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G

Troubleshooting

This chapter allows operators to identify and rectify simple faults or the results of
incorrect operation themselves. When trying to locate a fault, proceed in the order
shown in the remedy table.

If the lithium-ion battery cannot be restored to an operational state by carrying
out the following remedial actions, contact the manufacturer’s customer service
department or a customer service department authorised by the manufacturer.
Subsequent troubleshooting must only be performed by this customer service
department. To allow the customer service department to respond to the problem
quickly and effectively, the following information is essential:

» Serial number of the lithium-ion battery

P Fault description

P Location of the lithium-ion battery

» Event message (if present)

If further faults are detected on the lithium-ion battery, contact the manufacturer's
customer service department or a customer service department authorised by the
manufacturer immediately. Neither the owner nor operator must carry out any
independent remedial actions on the lithium-ion battery. Independent attempts to
tamper with or repair the lithium-ion battery will invalidate the warranty.

Faulty lithium-ion battery
Do not perform any repairs on the lithium-ion battery.

» A faulty lithium-ion battery should be replaced by the customer service
department.
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1 Lithium-ion battery has limited functionality

Description / possible cause

Actions

Error in a strand "5795.x":
— The lithium-ion battery can still be used,
but with reduced capacity.

— Connect the lithium-ion battery to the
battery charger.
— If the problem persists, contact the

customer service department ).

the manufacturer

1) Contact the manufacturer's customer service department or a customer service department authorised by

2  Lithium-ion battery is not functioning

Description / possible cause

Actions

— The lithium-ion battery has switched to
energy-saving mode to protect against
deep discharge.

— Switch the lithium-ion battery from
energy-saving mode to normal operation
— see page 63.

— Connect the lithium-ion battery to the
battery charger.

— If the problem persists, contact the
customer service department ).

Low voltage "E5342.1|E5344.1"
— The lithium-ion battery switches off.

— Move the lithium-ion battery into the
permissible temperature range, see
page 13.

— Connect the lithium-ion battery to the
battery charger.

— Charge the lithium-ion battery — see
page 66.

— If the problem persists, contact the
customer service department ).

the manufacturer

1) Contact the manufacturer's customer service department or a customer service department authorised by
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Description / possible cause

Actions

Overtemperature"E5409.1":

Cell temperature of at least one battery
cell is too high.

The lithium-ion battery was operated
outside the permissible application range.
The lithium-ion battery switches off (slow
travel is activated if necessary).

Move the lithium-ion battery into the
permissible temperature range, see
page 13.

Do not operate the lithium-ion battery
further.

Connect the lithium-ion battery to the
battery charger.

Allow the lithium-ion battery to cool down.
Do not operate the lithium-ion battery
again until it has cooled down.

If the problem persists, contact the
customer service department ).

Low temperature"E£5413.2":

Cell temperature of at least one battery
cell is too low.

The lithium-ion battery was operated
outside the permissible application range.
The lithium-ion battery switches off.

Move the lithium-ion battery into the
permissible temperature range, see
page 13.

Connect the lithium-ion battery to the
battery charger.

Warm up the lithium-ion battery to
ambient temperature. Do not operate
the lithium-ion battery again until it has
warmed up.

If the problem persists, contact the
customer service department ).

1) Contact the manufacturer's customer service department or a customer service department authorised by

the manufacturer
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Deeply discharged batteries

Discharging below a certain capacity limit (deep discharge) considerably reduces the
service life of the battery.

To protect the battery, the charge status indicator shows only the battery capacity
range that can be used for operation, i.e. when the capacity limit is reached, the
charge status is shown as 0 %. On some trucks, the lift function is also disabled, the
travel speed is restricted to slow travel or a warning notice is shown on the control
unit. This reduces the risk of damage to the battery through further discharge.

Fully or partially discharged batteries must be re-charged immediately and not left.
To achieve an optimum service life, avoid discharges below the displayed capacity
range.

Charging deeply discharged lithium-ion batteries

Deeply discharged lithium-ion batteries will not charge. Deeply discharged lithium-
ion batteries cannot be charged by the operator (faulty).

Contact the manufacturer's customer service department or a customer service
department authorised by the manufacturer.
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