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1

About these instructions
This manual is part of the product and describes the safe and proper use in all operating phases.
All photos and drawings in this manual show an available product variant. For precise details concerning
the variant you have purchased, please refer to the type plate attached to the product.
Read instructions before use.
Make the manual accessible to operating and maintenance personnel at all times.
Keep this manual for the lifetime of the product.
Only pass on the product to third parties together with this manual.

1.1 Target audience
The target audience of this manual is trained and qualied personnel who are familiar with the installation, operation and maintenance of machines.
The manual provides relevant information for the machine manufacturer and machine operator as well as
for training courses.
You can request further information on the product at: HAWE Hydraulik SE, Einsteinring 17, 85609
Aschheim/Munich, Germany.

1.2 Safety instructions and symbols
Safety indication

In these instructions, the following warning and safety notes are used:
Symbol

Meaning

DANGER

Draws your attention to a hazardous situation that can lead directly to
serious injury or death if not avoided.

WARNING

Draws your attention to a hazardous situation that can indirectly lead to
serious injury or death if not avoided.

CAUTION

Draws your attention to a hazardous situation that can indirectly lead to
light to moderate injury if not avoided.
Notice to prevent environmental and material damage.

Information to ensure the correct use of the product.
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Safety symbols

General safety symbol
Draws your attention to additional safety information.

Slipping hazard

Dragging hazard from
moving parts

Harmful substances

Tripping and falling
hazard

Fire accelerants

Falling loads

Burn hazard

Crushing hazard

Electrical voltage

Suspended loads

No access to persons
with pacemakers and
defibrillators

Mandatory signs

Protective equipment
Safety boots
Wear appropriate safety boots to protect your feet against mechanical
hazards

Work gloves
Wear suitable work gloves to protect your hands against chemical and
mechanical hazards.

Safety goggles
Wear safety goggles to protect your eyes against chemical and mechanical
hazards.

Protective clothing
Wear tted clothing without protruding parts.
Follow the safety data sheet of the hydraulic uid.

HAWE Hydraulik SE
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1.3 Applicable documents
Standards

Designation

2014/35/EU

Low Voltage Directive

2014/30/EU

EMC Directive
The protective objectives of DIRECTIVE 2014/30/EU are achieved by explicit
application of EN 60204-1, section 4.4.2 Electromagnetic Compatibility
(EMC).

Documents
D 6130
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For your safety
The product is built according to the state of the art and recognized safety regulations.
Nevertheless, there is a risk of personal injury and damage to property if this chapter and the safety
instructions in this manual are not observed.

2.1 Intended use
■
■

■

■
■
■
■

■

The product is a technical work tool and intended for commercial and industrial use only.
The product may only be operated in accordance with the technical data, operating conditions and
performance limits specied in this manual.
Only use original accessories and original spare parts approved by the manufacturer.
Temperature range: Charging: 0 to 40 °C
Temperature range: Discharging: -10 to 45 °C
Suitable for operation up to 2000 m above sea level
Use of the product in environments with intensive electrostatic elds and where strong electromagnetic procedures are present, or in the immediate vicinity of parts and parts at high voltages must be
avoided.
The product satises protection class IP 65, exclusively when the main connector is connected or
engaged.
Electronic product
The product must not be commissioned by the machine manufacturer unless the higher-level
machine/system complies with the requirements of the applicable Machinery and EMC Directives.

2.2 Misuse
■
■

■

Use in other operating modes than specied in the intended use
Using the product beyond the specied performance limits
Use of the product in potentially explosive atmospheres and in the presence of highly ammable
substances/media is prohibited.

2.3 Residual risks
WARNING
Danger of death due to explosion or re in the system or the device.
If a lithium-ion battery catches re, the re can spread in an explosive manner, with highly hazardous
potential. This can lead to fumes hazardous to health, to severe injuries or death.
Move away from the device or the re.
Call the re brigade and tell them the incident concerns a lithium-ion battery.
Provide re extinguishers with a high cooling effect.

HAWE Hydraulik SE
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WARNING
Electrical and magnetic elds
Consumers connected to the battery can generate electrical and magnetic elds. These elds affect the
operation of heart pacemakers and implanted defibrillators.
Wearers of heart pacemakers and implanted defibrillators must maintain a sufcient distance from
magnets.
Wearers of such devices must be warned against approaching too closely to magnets.
Block off the area around the drive system, and provide suitable warning signs on the barriers.

CAUTION
Health hazard due to contact with vapours from damaged batteries.
Poisonous vapours can be released if the battery pack (battery) is damaged. Contact with skin, eyes and
mucous membranes can lead to irritation.
Wear personal protective equipment (safety glasses, gloves, mouth protection).
In the event of contact, thoroughly wash the affected body parts with water.
Call a doctor.

2.4 Duties of the operator
Observe and comply with regulations:
The product must not be commissioned until the complete higher-level machine or system complies
with the provisions, safety regulations and standards relevant in that country for the application.
Observe and apply regulations for accident prevention and environmental protection.
Assess and document the new dangers in the complete system’s manual.
Operate product safely:
Despite safety devices, the product still poses residual risks. Observe the safety instructions in this
manual to reduce health hazards and avoid dangerous situations.
The operating company must ensure the operating conditions (see the technical data) are within the
limits for use of the product.
Keep all instructions / signs on the product in legible condition and observe them.
Instruct personnel:
Regularly train the personnel in all points of these instructions and ensure that they are observed.
Ensure the terms of the industrial safety and operating instructions are observed.
Only use qualied personnel. Due to their training and experience, the qualied personnel must be
able to recognize risks and avoid possible hazards.

2.5 Qualification of the personnel
The activities described in this manual require comprehensive knowledge of the mechanical and electrical
aspects.
For transport and handling of heavy loads, additional knowledge of lifting gear and slings is necessary.
The activities may be performed only by an appropriately qualied person or by a person under
instruction under the supervision of a qualied person.
Other activities described in this manual may be performed only by HAWE or by authorised specialist
companies.
The personnel must have read and understood this manual.
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Trained personnel

Personnel instructed comprehensively, by skilled staff on behalf of the owner, in how to perform its
appointed tasks and in how to use the product safely.

Specialist personnel

Due to their technical training, knowledge and experience, specialists are able to assess and carry out the
assigned work and can independently recognize possible dangers.

Qualied electrician

A person with appropriate professional training, knowledge and experience, so that he/she can recognize
and avoid dangers that can be caused by electricity.

Auditor

Persons of a technical inspection body who are authorized to perform testing and monitoring tasks for
pressure equipment and electrical systems.

2.6 Personal protective equipment
Personal protective equipment is designed to prevent and reduce hazards.
In the instructions, safety instructions with mandatory symbols indicate the wearing of special
protective equipment for special activities.
Instruction and supply is carried out by the operator.

HAWE Hydraulik SE
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About this product

3.1 Markings
Device labelling

Order coding

CE mark
The CE mark can be found on the type plate

IEP

014

-CP

-AA

-001

-H

-C

001

-01

-00
Mechanical auxiliary functions

Electrical auxiliary functions
BMS parameter set
BMS type
Heat management
Housing type including plug
Cell type
Cell configuration
Cells in series (nominal voltage)
Basic type
Order coding IEP
The order coding can be found on the type plate
Type plate
The type plate with the manufacturer’s contact data carries the
following data on the handle side:
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Model No

Order coding

Serial No

Serial No (also stamped on to the top face
of the front cover)

IDN

Identification number

MN

Material number

KAN

Customer order number

KMN

Customer material number
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3.2 Structure
The energy pack type IEP consists of linked-up lithium ion cells. The integrated battery management
system (BMS) continuously monitors the battery’s condition. This protects the battery from excessive
charge and deep discharge, excessive or insufficient temperature and excessive current. It performs
balancing and optimises the battery’s service life.
The product is available in the following versions:
■

IEP 014-CP

The product satises protection class IP 65, exclusively when the main connector is connected or
engaged.
1
2
3

HAWE Hydraulik SE
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Cover of the main connector
Locking clip
Pressure equalisation membrane
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Assemblies of the IEP

This block diagram shows the principal assemblies of the battery pack.

1
2
3
4
5
6
7
8
9
10
11
12

Integral pre-charge
Relay monitoring
Current monitoring
Temperature monitoring
Integral heater
Cell balancing
SOC calculation
CAN interface
Short circuit protection (fuse)
Lithium-ion cells
Inputs
Main connector

3.3 Functions
Integrated precharge

Precharge: The BAT+ relay is bridged with a 2 Ω resistance. This produces current ow charging the
capacitors in the connected consumers, e.g. an inverter. When current ow undershoots the preset
maximum at the end of the precharge phase, the BAT+ relay closes and precharging ends.
Default parameters
■ Precharge time: 0.65 s
■ Current at end of precharge time: < 2 A
These parameters may be changed without notice during series production or be changed to match
customer requirements.

DAMAGE
■
■

The lower the current at the end of the precharge time, the lower also the wear on the relay contacts.
No more than 10 precharge operations may be performed or attempted within 10 minutes.

Two factors affect residual current at the end of the precharge time:
1. The connected capacity value. Experience has shown that the precharge facility’s design can handle
the reasonably expectable capacities.
2. Continuous current IDC at the end of the precharge time.
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Typical causes for IDC
■ Consumers that are already attempting to supply power during precharging, e.g. DC/DC converters. In
this case, DS/DC converter power-up needs to be delayed so that it does not supply power until after
precharging has nished (e.g. via ‘enable pin’).
■ Consumers with significant input capacities feature bleeder resistors (discharge resistors) that ensure
input capacities are discharged when switched off. Their resistances are typically within the low kΩ
range. Parallel circuits with multiple consumers will often result in significantly higher IDC.
Voltage monitoring

The integral Battery Management System (BMS) monitors the voltage of the battery pack. If this
detects hazardous over-voltage or under-voltage it switches the pack off and outputs a corresponding
error report. It also switches the pack off if pre-dened or customer-specied charging or discharging
conditions are detected. This is part of normal operation and no error report is output. To avoid undue
wear of the relay contacts, the user must however congure his control system so that switching off
under load does not occur in the regular course of events.

Relay monitoring

The status of the HV switch-off (relay) is monitored. This enables detection of any statuses incorrectly
closed (such as relay contacts welded) and statuses incorrectly open (such as a cable break in the relay
supply cable, lack of a vehicle-side safety bridge).

Current monitoring

The integral current sensor (Hall sensor) measures the charging currents and discharging currents within
the system. The values are evaluated in the Battery Management System (BMS).

Temperature monitoring

There are a total of 4 temperature sensors (NTC 10K) within the housing of the battery pack, these
are distributed uniformly within the installation area. The sensors are evaluated by the BMS. If the
temperatures measured lie outside the permitted limit values, the BMS triggers the opening of the main
contactor, thereby preventing the ow of current into the battery or from it.

Integral heater

The battery incorporates an electric heater. When the battery pack is at a low temperature (below 5°C)
this serves to bring the temperature up to a level at which the data sheet species that the cells can be
charged or discharged.
The heater is active in the following modes:
■
■
■

Drive
Charge
Heater request via CAN

As soon as the battery is active (ignition/CAN) the heater is automatically activated by the BMS.
As soon as the lowest temperature that is measured is found to be below 7°C, the heater is switched on.
It remains on until the lowest temperature that is measured reaches 9°C. The heater is also deactivated
if the difference between temperature readings received from the sensors is greater than 9°C.
The heating request via the CAN bus takes no account of the switch-off temperature, so it is the user
who must comply with the above limits. A switch-off is also performed at high differences in temperature or excess temperature of the overall battery pack. In addition there is a passive switch-off system
fully independent of the electronics. This is triggered if the heater is switched on at a temperature that
is too high. This system is self-resetting, but after its initial activation it changes its characteristics and
becomes "too sensitive".
To restore normal functionality of the heater, there is no other option than servicing the battery pack.
The use of the associated chargers in an under-temperature situation merely compensates the current
consumption of the heater. This allows the battery pack to be "pre-heated” until normal charging can be
performed.
Cell balancing

The Battery Management System (BMS) performs passive cell balancing.

SOC calculation

The Battery Management System (BMS) has an integral SOC calculation. This allows the charge status of
the battery to be read via the CAN bus.

HAWE Hydraulik SE
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CAN interface

Communication with the BMS is performed via the CAN bus. All the relevant data can be viewed. For
this see the CAN matrix which is provided in a separate document. Where a battery pack is connected in
parallel, we recommend a combination of terminal 15 and the CAN wake-up. This ensures that the CAN
and the BMS can communicate with each other and operate without problems.

3.4 Control
Central control system and
software

The control system for the superordinate machine is handled by the machine manufacturer. The machine
manufacturer must determine the operating modes for safe operation.
All required safety barriers, safety functions and safety controls must be put in place by the
superordinate machine’s manufacturer.
It remains the duty of the superordinate machine’s manufacturer to ensure that the product is
properly used in and approved for the overall system, the customer's environment and the target
market.
Make sure that the superordinate system/machine can perform the following functions and supplement
them in accordance with your own risk assessment:
■
■
■
■

■

The technical data specifications in the data sheets must be complied with.
Load circuit faults cannot trigger any hazard and can be safely rectied.
Load circuit power supply failure will not result in danger.
The battery does not feature integrated insulation monitoring (IMD). Should such be required for
safety engineering reasons or legally, insulation monitoring will need to be implemented in the
superordinate system.
Observe the technical requirements relating to the IP class, environmental conditions and impact on
EMC:
° It must be possible to galvanically isolate the superordinate machine from the mains by means of a
main switch in order to enable work on live parts.
° Install the device in a well-ventilated room that is not too small, to protect it from overheating.
° Protect the device from moisture and dripping and splashing water.

■
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It is impossible for people to reach into the electrical circuit’s danger zone.
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3.5 Connector assignment
Connector assignment, voltage range of the start signal and electrical performance data are
detailed in the appendix under "Electrical data", page 36.

1
2
3

Power module minus
Signal module
Power module plus

3.6 Number of cycles
The number of cycles (cycle life performance) is strongly dependent on the loading of the battery
and the conditions (temperature, charging currents and discharge currents) under which it is used. A
partial discharge of the battery reduces the loading and extends its service life, as does a partial charge.
Elevated temperatures and high currents have a negative effect on the cycle life performance.
■

IEP 014-CP: Set to 3.98 V per cell. This guarantees a higher number of cycles. If desired the charge
cut-off voltage can be raised to 4.20 V, which creates a penalty against the achievable number of
cycles.
The following values serve as indications. No more exact conclusion can be reached until the
relevant proles of load, charge and temperature prole can be tested at the battery for the
application in question.

HAWE Hydraulik SE

Charge status (V/cell)

Discharge cycles

available stored energy in %

4,20

300 - 500

100

4,15

400 - 700

90 - 95

4,10

600 - 1000

85 -90

4,05

850 - 1500

80 -85

4,00

1200 – 2000

70 -75

3,90

2400 – 4000

60 -65

B 6130 - 02-2022 - 1.0en
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Transport and storage
Observe the following safety instructions additionally to the safety instructions in chapter For your
safety.

CAUTION
Personal injury through tipping or falling load
The product might tip over or fall during transport. This could lead to hands and feet becoming trapped.
Adhere to the symbols on the packaging.
Use permitted transport aids to carefully transport the product as close to the installation location
as possible.
Select transport aids that will allow the maximum load to be transported safely.
Wear safety shoes, work gloves and safety glasses.

4.1 Transport equipment
DAMAGE
Danger for electronic components – electrostatic discharge – material damage
Deliver product in ESD protective packaging.

DAMAGE
Material damage due to mechanical damage
Protect the product against mechanical damage, e.g. by applying suitable padding.
such as foam, covers, cardboard

Only tested and approved aids are permitted for use.

4.2 Scope of delivery
The supply of the completely installed unit corresponds to the order coding listed on the order:
■
■

Battery pack as ordered
User manual

Optional
■ 3 kW charger (1-phase / 230 VAC)
■ 5 kW charger (3-phase / 400 VAC)
■ Cables with mating connectors (tailor-made solutions)
■ Energy cage (battery housing)
Not included in the scope
of delivery
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■

Accessories for commissioning
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4.3 Checking the delivery
Unpacking

1. Take out the product.
2. Check that the product is complete and check for transport damage.
Note any transport damage on the transport documents or on the carrier's delivery note.
Take photos of any transport damage and show them to the manufacturer.
3. Dispose of the product packaging correctly in accordance with local regulations.

DAMAGE
Claim immediately for all defects at:
HAWE Mattro GmbH
Pocherweg 24
6130 Schwaz
Tel.: +43 5242 20904-0
Claims for damage can be accepted only if submitted within the applicable claim periods. HAWE cannot
accept liability for later claims.

4.4 Storage
DAMAGE
Property damage from incorrect storage
Incorrect storage can lead to damage. Refer to the technical data.
Store the product and its individual components as follows:
■
■
■
■
■
■
■

■
■
■
■
■
■
■

HAWE Hydraulik SE

Do not store outdoors.
Store in an area that is dry and free of dust.
Protect against sunlight (UV radiation). (dark)
Storage temperature 0 to 20°C.
Humidity (atmospheric humidity 50% or less)
Protected against splashed water and dripping water.
Do not store near sources of ignition or heat, aggressive media (e.g. acids, fuels or lubricants) or
ozone-producing sources of light (e.g. fluorescent light sources, mercury-vapour lamps).
Do not place in the immediate vicinity of sources of heat (such as radiators)
Place only in areas equipped with re alarms.
Maintain the required safety clearance from ammable materials (at least 2.5 m).
Ensure the storage area is acceptable to the re brigade ofcer and the insurance company.
Mark the storage area with appropriate notices.
Prevent excessive cell voltage (during storage, the SOC of the battery must lie between 35 and 55%.)
Avoid deep discharge. (Check the voltage and SOC of the battery 1x per month, more often if subject
to rapid discharging.)

B 6130 - 02-2022 - 1.0en
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Assembly and installation
Observe the following safety instructions additionally to the safety instructions in chapter For your
safety.

DAMAGE
Material damage due to mechanical damage
Protect the product from mechanical damage during assembly and installation, e.g. by padding.

5.1 Electrical connection
DANGER
Risk of fatal injury from electric shock
Touching live components directly or indirectly causes injury or death.
Electrical and electronic components must only be replaced and connected by trained specialist
personnel.
Obey all applicable electrical safety rules.
Only connect electric lines to the hydraulic system while the system is de-energized.

DANGER
Risk of injury due to electric shock from the operating capacitor
Burns, serious injuries or death may result if electromagnetic waves lead to functional interference with
the temperature measurement.
Ensure the operating capacitor is discharged to a safe voltage level.

WARNING
Electrical and magnetic elds
Electrical and magnetic elds impair the functionality of cardiac pacemakers and implanted defibrillators.
People with pacemakers or implanted defibrillators must maintain a sufcient distance from
magnets.
Advise people with pacemakers or implanted defibrillators against approaching magnets.
Cordon off the area around the drive system and afx suitable warning signs to the barriers.
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DAMAGE
Hazard for electronic components – property damage
Electromagnetic waves lead to malfunctions of electrical or electronic equipment.
To prevent electrostatic discharge, do not touch electronic components and contacts.
After switching off the electrical power supply, wait at least 15 minutes for the energy stored in the
capacitors to dissipate.
Do not expose components to moisture and an aggressive environment.
To avoid overheating, always keep ventilation openings (if any) open and allow sufcient air
circulation.

This is to avoid electromagnetic waves leading to functional interference
Twist and shield the conductors.
Route intersections at right angles.
Connect the shield at only one end and close to the control system at ground potential.
Route control cables and power cables separately.
Leave a 10 to 20 cm gap between the control cables and power cables.
Provide separate shields for analogue and digital control lines.
Tool

■

■

Electrical connection

Voltage tester to EN 61243-3 of at least measurement category CAT III 600V to the standard ICE
61010-1.
Always use suitable cables. Refer to DIN VDE 0276-1000 or the equivalent national regulations to
determine the current-carrying capacity of the power cables.

1. Secure the unit against being switched on unintentionally.
2. Ensure that nobody is in the danger area.
3. Place the product in the higher-level machine, and secure it.
✓ Make sure that when the battery pack is installed, the main connection of the battery pack does
not face upwards.

When replacing the battery 1. Secure the unit against being switched on unintentionally.
pack
2. Ensure that nobody is in the danger area.
3. Disconnect the main connection at the product.
4. Make the connection of the new battery pack as described in Electrical connection .

HAWE Hydraulik SE
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Start-up
Observe the following safety instructions additionally to the safety instructions in chapter For your
safety.

CAUTION
Risk of re due to short circuit currents.
Touching live components, directly or indirectly, will cause injuries or death.
Electrical and electronic components must only be replaced and connected by trained specialist
personnel.
Comply with the relevant electrical safety regulations.

DAMAGE
Damage to equipment due to the EMC interference
Electromagnetic waves lead to malfunctions of electrical or electronic equipment.
To prevent this:
Twist and shield the conductors.
Route intersections at right angles.
Connect the shield at only one end and close to the control system at ground potential.
Route control cables and power cables separately.
Leave a 10 to 20 cm gap between the control cables and power cables.
Provide separate shields for analogue and digital control lines.
Only trained specialist personnel may perform commissioning.
The unit is secured against being switched on unintentionally.
1. Check the battery pack has been connected correctly:
✓ Mechanical: Attachment to the higher-level machine, the frame and the base
✓ Electrical: Wiring, power supply, control
✓ Penetration of liquids into the device (for instance during installation work) must be prevented. (Penetration of liquids will lead to leakage currents or even outright short circuits, leading to
damage or destruction (by re) of the device.)
✓ Cables must be sealed.
2. Set up the CAN interface. (page 21). Check
3. "Safety devices and performance limitations", page 21 .
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CAN topology

The CAN bus is looped through the battery. The user must take care the battery is integrated into the
system as shown in the block diagram. When doing so, ensure the terminations are tted with terminating resistors (overall resistance 60 Ohms).

DAMAGE
It is recommended that screened twisted pair cables are used. Ensure the CAN cables are laid
correctly so no interference is generated on the CAN bus.
Triggering the main
contactor

There are various ways to trigger (wake up) the battery, see the following table:
ValueName

Description

1

Key & CAN

Starting signal terminal 15 (ignition) AND CAN message (CAN-Wake-UP).

2

Key

Start signal terminal 15 (ignition) (=standard arrangement).

In the standard parameters, variant 2 (key) is activated. Optionally, another start-up variant can be
congured - please declare this when ordering the battery.

6.1 Safety devices and performance limitations
Single-pole switch-off

A power relay is installed in the positive wiring path; this allows the battery to be switched off.
The relay is tted with an AUX contact which allows the switching status of the relay to be checked. If
the actual switching status (NO/NC) does not match nominal switching status, the BMS detects an error
and disconnects the battery by means of the main relay.

Short-circuit protection

A fuse is installed in the positive wiring path; this provides protection against a short circuit. The fuse is
rated at 250 A.

Interlock

The purpose of the interlock line in the system is to ensure the correct connection of the plug connector
to the overall system. Internally within the battery (within the connector) there is a bridge between pin
14 and pin 15, which can be used for integration of an interlock line within the system.

HAWE Hydraulik SE
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Overload protection/current The current in the BAT path is measured using a current sensor, and that measurement is evaluated by
the Battery Management System (BMS). If the measured current value is greater than 300A, the main
monitoring
relay is opened.
Automatic discharge

The battery has no facility for automatic discharge of any residual capacitances present within the overall
system of the higher-level machine.

Temperature monitoring

There are a total of four temperature sensors incorporated within the battery, these are evaluated and
monitored by the Battery Management System (BMS). If the temperatures in the battery pack exceed
dened limit values, the BMS responds by switching off the power outputs, or if in charge mode by
derating (reducing the power).

Protective cover

Protection against direct contact: all voltage-bearing parts (48 V) are protected by basic insulation
or basic guards to cover or enclose them against direct contact. These covers or enclosures cannot be
opened, dismantled or removed except by using tools.
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Operation
DANGER
Risk to life due to electric shock
Touching live components, directly or indirectly, will cause injuries or death.
Do not use the charger outdoors. The protection class of the charger is IP 20.
Keep the charger socket and the charger itself clean and dry at all times.
Comply with the relevant electrical safety regulations.

Observe the manufacturer’s operating instructions
■
■

The product is activated via the machine/system controls of the manufacturer.
Information on this can be found in the operating instructions of the machine/system manufacturer.

Optimum operation of the battery pack
■
■
■
■
■

■

✓
✓
✓
✓
✓
Charging procedure with
charger NG 3 or NG 5

Use only the charger that is supplied (Zivan NG3 for 3 kW or Zivan NG5 for 5 kW).
Do not perform any cleaning work on the device whilst it is in operation.
Do not use any multi-way sockets or distributor sockets.
Do not perform any cleaning work on the device whilst it is being charged.
If the battery pack is going to be out of service for longer than two months, it should be
charged to about 60% before being placed in storage.
Do not interrupt the charging process at a charge status less than 30%.

The higher-level machine meets the requirements set out in Directive 2006/42/EC.
The product is connected and wired correctly.
The labels and markings on the higher-level machine and the product are easy to see and read.
The STO function was tested in accordance with page 21.
Use only the charger that is supplied (Zivan NG3 for 3 kW or Zivan NG5 for 5 kW).

DAMAGE
The charging socket acts as the interface between the charger and the battery pack.
The following steps are necessary for charging the battery pack (battery):
Use of a charger that is not in conformity is prohibited (this might damage the battery).
The charger and cables have been checked for wear and approved as safe to use.
A 230 V socket rated 16 A is required for the 3 kW charger.
A 400 V three-phase socket rated 16 A is required for the 5 kW charger.
1. Fully swing down the black locking bar.
2. Fully swing up the grey cover of the charging socket.
3. Plug in the charger:
✓ The battery pack must lie on a re-resistant base (for external charging).
✓ The charger must not be covered whilst it is being charged.
✓ The charger must not be exposed to direct sunlight whilst it is being charged.
✓ The charging cable must not be taut.
✓ The ambient temperature is above 0°C. (Charging cannot be performed at temperatures below 0°C)
■
■

HAWE Hydraulik SE
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4. Secure the charging connector with the locking clip.
5. Insert the power plug for the charger into the power source.
6. Start the charging process at the charger.
✓ The charging process must be kept under observation.
✓ Do not interrupt the charging process at a charge status less than 30%.

WARNING
Risk of electric shock when the cover is open
Disregard of this may lead to damage to the battery pack.
After completion of the charging process, close the cover of the charging socket and
secure it with the locking clip.
Do not pull on the charging cable, only on the plug.
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Maintenance
The maintenance activities are inspection, servicing and repair. The maintenance activities are described
here.
Have servicing work performed by trained specialist personnel only.
Activities not described in this section may be performed only by HAWE Service staff.
If faults or damage occur, switch the system off immediately.
Comply with the information in the supplier’s documentation.
Document all activities in a maintenance log.

WARNING
Maintenance that is omitted or is performed in a negligent manner creates a risk of accidents and
a risk to life
Maintenance that is omitted or is defective can lead to malfunctions. If maintenance, troubleshooting
and fault elimination are performed incorrectly this can create a hazard for personnel.
Observe and follow the instructions listed in this section.

DANGER
Risk of fatal injury from electric shock
Touching live components directly or indirectly causes injury or death.
Electrical and electronic components must only be replaced and connected by trained specialist
personnel.
Obey all applicable electrical safety rules.
Only connect electric lines to the hydraulic system while the system is de-energized.

WARNING
Electrical and magnetic elds
Electrical and magnetic elds impair the functionality of cardiac pacemakers and implanted defibrillators.
People with pacemakers or implanted defibrillators must maintain a sufcient distance from
magnets.
Advise people with pacemakers or implanted defibrillators against approaching magnets.
Cordon off the area around the drive system and afx suitable warning signs to the barriers.

WARNING
Risk of re due to improper handling
If the product is operated after liquids have penetrated into it, there is a risk of re and explosion.
If liquids have penetrated into the device it must not be brought back into service under any
circumstances.
The leaktightness of the charger can be guaranteed only if all the connectors are correctly
assembled to the cables and are in turn connected to a leaktight device. If any cables do not satisfy
this condition they must be sealed separately.

HAWE Hydraulik SE
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8.1 Maintenance plan
Failure of the battery pack
Incorrect choice of charger, incomplete charging or incorrect storage can cause failure of the
battery pack.
Use only the chargers supplied.
Do not use any multi-way sockets or distributor sockets.
Do not perform any cleaning work on the device whilst it is being charged.

DAMAGE
Users are not permitted to carry out repairs to the product by themselves. The product does not
contain any parts that users can repair by themselves.
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Disassembly and disposal
Observe the following safety instructions additionally to the safety instructions in chapter For your
safety.

DANGER
Risk of fatal injury from electric shock
Touching live components directly or indirectly causes injury or death.
Electrical and electronic components must only be replaced and connected by trained specialist
personnel.
Obey all applicable electrical safety rules.
Only connect electric lines to the hydraulic system while the system is de-energized.

WARNING
Electrical and magnetic elds
Consumers connected to the battery can generate electrical and magnetic elds. These elds affect the
operation of heart pacemakers and implanted defibrillators.
Wearers of heart pacemakers and implanted defibrillators must maintain a sufcient distance from
magnets.
Wearers of such devices must be warned against approaching too closely to magnets.
Block off the area around the drive system, and provide suitable warning signs on the barriers.

WARNING
Risk of injury through crushing or cutting
Body parts might get trapped or cut off between the machine frame and hydraulic system in the event of
careless transport, installation and de-installation.
Never reach between the hydraulic system and the machine frame.
Ensure that other people cannot enter the danger area.
Wear gloves and work shoes.
Removal

1. Release.
2. Secure the device against being switched on again inadvertently.
✓ The system is securely switched off.
3. Check that it is electrically dead.
4. Cover and block off adjoining live parts.
5. Disconnect the electrical connections (connector).
6. Dismantle the electrical components (battery pack).
7. Correctly dispose of all dismantled parts.

Disposal

Dispose of electronic components and fastening materials as follows:
Dispose of components and packaging in accordance with the relevant regional waste catalogue. (If
necessary, contact HAWE Mattro GmbH for advice.)
Dispose of electronic components in accordance with the regulations for the approved collection
points or approved waste disposal companies.
Dispose of metal via approved waste disposal organisations.

HAWE Hydraulik SE
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Return at the end of the service life.
Defective battery packs can be returned to your service partner, contractual dealer or directly to
HAWE Mattro GmbH. They will ensure the packs are recycled correctly.
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Troubleshooting
The following table lists possible faults and measures to eliminate these. Contact the manufacturer in
case of faults that cannot be remedied by following the descriptions here.
Fault

Possible cause

Test

Remedy

Battery pack does not respond

Operation outside the
permitted temperature range

Read the CAN messages

Operate the battery pack within
the permitted temperature range.

Failure to pre-charge

Battery pack switches
off whilst in operation

see "Functions", page 12.

Incorrect assignment
of the signal module

Check for correct assignment
and correct cabling

see "Plug assignment", page 37.

Excessive cell difference

Read the CAN messages

Release the battery pack
and operate it for several
hours without load.
see "Cell balancing", page 13

Over-discharge or deep discharge

If the battery pack
suffers deep discharge,
replace it. Contact HAWE.
see "Electrical
connection", page 19
If the battery pack is
overcharged, discharge it.

Defective fuse

Replace the battery pack.
see "Electrical
connection", page 19
Contact HAWE.

Operation outside the
permitted current range

Read the CAN messages

Operation outside the
permitted temperature range
Incorrect assignment
of the signal module
Excessive cell difference

Battery pack not charging

HAWE Hydraulik SE

Operate the battery pack within
the permitted current range.
see "Current monitoring", page 13
Operate the battery pack within
the permitted temperature range.

Check for correct assignment and
correct cabling
Read the CAN messages

see "Plug assignment", page 37
Release the battery pack
and operate it for several
hours without load.
see "Cell balancing", page 13

Over-discharge or deep discharge

If the battery pack
suffers deep discharge,
replace it. Contact HAWE.
see "Electrical
connection", page 19

Defective fuse

Replace the battery pack.
see "Electrical
connection", page 19
Contact HAWE.

Operation outside the
permitted temperature range

Read the CAN messages

Operate the battery pack within
the permitted temperature range.

Failure to pre-charge

see "Functions",
page 12, pre-discharge

Over-discharge or deep discharge

If the battery pack
suffers deep discharge,
replace it. Contact HAWE.
see "Electrical
connection", page 19

B 6130 - 02-2022 - 1.0en
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Fault

Possible cause

Test

Remedy

No CAN communication to the battery pack

Incorrect assignment
of the signal module

Check for correct assignment
and correct cabling

see "Plug assignment", page 37

Missing terminating resistor
Defective CAN topology
in the higher-level system

Sensor error codes
Error code
[CAN ID]
dec [hex]

Name of error

Trigger

Dependency

Description

CAN bus

Smart phone (app)

0 [0x0]

ERROR_OVERVOLTAGE

Over-voltage

VmoduleMax > OVthreshold
Clear: No Trigger (Ignition
+ Override)

Board Param
Outdated Error

Pack or cell voltage too high. Disconnect
any system causing the problem. Ambient
temperature between 5 and 25°C is
advisable. Wait until the battery has
dropped in voltage and connect to a load
in order to discharge the battery.

1 [0x01]

ERROR_UNDERVOLTAGE

Under-voltage

VmoduleMin < UVthreshold
Clear: No Trigger

Board Param
Outdated Error

Pack or cell voltage too low. Disconnect
any system causing the problem. Ambient
temperature between 20 and 30°C is
advisable. Wait until the battery has
recovered in voltage and connect to a
charger in order to charge the battery.

2 [0x02]

ERROR_OVER_TEMPERATURE

Over-Temperature

TExternalMax > Otthreshold
Clear: No Trigger. Ignition

Board Param
Outdated Error

One of the temperature sensors has
exceeded the maximum temperature.
Disconnect any system causing the
problem. Create an ambient temperature between 0 and 20°C. Observe if the
battery temperature continues to rise for
more than 30 min (or above 60°C); if so
there is danger of re! If still possible
safely, move the battery into a space
where a re would not cause harm. Else
evacuate the area.

3 [0x03]

ERROR_UNDER_TEMPERATURE

Under-temperature TExternalMin < Utthreshold
Clear: No Trigger. Ignition

Board Param
Outdated Error

One of the temperature sensors has
dropped below the minimum temperature. Disconnect any system causing the
problem. Create an ambient temperature between 20 and 30°C and wait until
the battery becomes warmer (could take
hours/over night). Never attempt to
charge a battery in an under-temperature
situation!

4 [0x04]

ERROR_OVERLOAD

Current
Outdated Error

Too much current was drawn over too long
a time. Reduce the load connected to
the battery. Program a derating strategy
into the user system, that observes the
"State of Power". Within the continuous
load regime, the SOP is 100%. When peak
loads are drawn, the SOP slowly sinks to
0% and then the overload error is raised.
The speed of SOP reduction is proportional to (Icontinuous-Imeasured)²
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Overload

SOP=0
Clear: SOP > 80 (%).
Ignition
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Error code
[CAN ID]
dec [hex]

Name of error

Trigger

Dependency

Current
Outdated Error

Description

CAN bus

Smart phone (app)

5 [0x05]

ERROR_CURRENT_SHORTCIRCUIT

Short-Circuit

|Isensor| > ImaxChg|Dch|
Clear: No Trigger. Ignition

6 [0x06]

ERROR_BATTERY_PARAM_TIMEOUT

Battery Param
outdated

Current outdated. Board
values outdated
Clear: No Trigger. Ignition

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

7 [0x07] ERROR_BOARD_VALUES_UPTODATE

Board values
outdated

Last update > 5 s
Clear: No Trigger. Ignition

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

Current outdated

Last update > 5 s
Clear: No Trigger. Ignition

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

8 [0x08]

ERROR_CURRENT_UPTODATE

Maximum instantaneous current is
exceeded, likely a short circuit in the
connected system. Check the connected load for short circuits. Power up your
system with a current limit (e.g. a power
supply instead of the battery) before
reattempting start-up.

9 [0x09] ERROR_FREESB_SHUTDOWN

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

10 [0x0A] ERROR_OPEN_CONNECTION

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

11 [0x0B]

ERROR_PDU_FAILURE

PDU failure

PDU Open. Current! = 0
Clear: No Trigger. Ignition

12 [0x0C]

ERROR_PDU_OVERTEMPERATURE

PDU overtemperature

TPDU > OTPDUthreshold
Clear: No Trigger. Ignition

13 [0x0D]

ERROR_ENCRYPTION_KEY_NOT_VALID

14 [0x0E]

ERROR_PDU_LOCK

PDU-lock

PDU-lock signal high
Clear: No Trigger. Ignition

15 [0x0F]

ERROR_BMS_AUTHENTICATION

Date Validation

Absence of Timestamp in
BMS
Clear: Authenticate using
ION Lens

HAWE Hydraulik SE

Current
Outdated Error

A current ow is detected while the main
contactor is open (and zero current is
expected). As with any error: there might
be voltage present at the HV outputs,
follow the legal requirements for working
on live electrical systems if troubleshooting is attempted. Possible reasons:
Contactor weld, extremely noisy environment/connected equipment disturbs
current sensor measurement, etc.
The Power Distribution Unit (PDU) inside
the battery has an overtemperature
condition. Disconnect any system causing
the problem. Create an ambient temperature between 0 and 20°C. Wait for the
battery to cool down and cycle ignition.
Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.
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Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected and cycle ignition. For prototype
batteries: Try to "activate" the battery
again.
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Error code
[CAN ID]
dec [hex]
16 [0x10]

Name of error
CAN bus

Smart phone (app)

ERROR_DATA_CORRUPTED

SD Corruption

Trigger

Dependency

Description

Data inconsistency
Clear: Unclearable

Cannot be resolved by the user. Contact
HAWE immediately.

17 [0x11]ERROR_PRECHARGE_ER- Precharge Error
ROR

PMeasEnergy > PprechargeTank
Clear: No Trigger. Ignition

Too much energy deposited in the precharge resistor, danger of overheating. Most likely there are constant loads
on the pre-charge circuit (e.g. DC-DC
converters etc), or (but rarely) the precharge capacity is too large. Wait for at
least 30s before each new attempt, never
perform more than 10 attempts in 10
minutes.

18 [0x12]

Interlock Error

PWM signal not detected at
Interlock Input
Clear: No Trigger. Ignition

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

Variable Type
Mismatch Error

Configuration parameter
type in rmware and
stored configuration do
not match OR string type
parameters have exceeded
their maximum length.
Clear: Update data type
of affected parameters in
configuration or reduce
length of the string

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

ERROR_INTERLOCK

19 [0x13]ERROR_VAR_TYPE_MISMATCH

20 [0x14]

ERROR_IMD

Insulation
Monitoring Error

Insulation Monitoring
device has reported an
error
Clear: type parameters

21 [0x15]

ERROR_OV_SAFETY_FUSE_TRIGGERED

Safety Fuse
Triggered Error

VmoduleMin > FuseTrigger
threshold

Board Param
Outdated Error

Clear: Unclearable
22 [0x16] ERROR_ASSOCIATION

23 [0x17]

ERROR_MSD

Association Error

MSD Error

Unique ID is not present in
long term memory of BMS
Clear: Associate BMS using
CAN-View
MSD disconnected
Clear: MSD connected

24 [0x18] ERROR_HIGH_HUMIDI- High Humidity Error Relative Humidity > High
Humidity Threshold
TY
Clear: No Trigger. Ignition
25 [0x19]

ERROR_CELL_TEMP_IMBALANCE

Cell Temperature
Imbalance Error

TExternalMax−TExternalMin > CellTemperature
Imbalance Error Threshold

Clear: No Trigger. Ignition
26 [0x1A]
ERROR_PRECHARGE_LOAD_NOT_DEPre-charge no load Iprecharge < Imin
TECTED
detected error
Clear: No Trigger. Ignition

32/39

B 6130 - 02-2022 - 1.0en

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.
Cannot be resolved by the user. Contact
HAWE. For prototype batteries: Activate
BMS via smartphone app.

One GPIO must
be congured as
MSD active low
or active high

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

Enable Humidity
Sensing
parameter to be
True

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.
Temperature difference between the
temperature sensors is too high. Let the
temperatures equalise in a place at room
temperature.
No load connected to the battery. The
battery can only be activated when
connected to a vehicle.

HAWE Hydraulik SE

Error code
[CAN ID]
dec [hex]

Name of error
CAN bus

Trigger

Dependency

Description

Smart phone (app)

27 [0x1B]ERROR_PRECHARGE_INPrecharge
COMPLETE
Incomplete Error

Iprecharge > Imin till end of
precharge duration
Clear: No Trigger. Ignition

The current draw at the end of the precharge time is larger than the allowed
threshold. Most likely there are constant
loads on the pre-charge circuit (e.g. DCDC converters etc), or (but rarely) the
pre-charge capacity is too large. Wait for
at least 30s before each new attempt,
never perform more than 10 attempts in
10 minutes.

28 [0x1C]

ERROR_UNAUTHORISED_CHARGER_DETECTED

Regenerative charging
tank > Regenerative
charging threshold
Clear: No Trigger. Ignition

Cannot be resolved by the user. Only use
chargers sold or congured by HAWE.

29 [0x1D]

ERROR_CHARGER_AUTHENTICATION_FAILURE

Charger Authenti- Charger to BMS encryption
cation Failure
failed
Clear: No Trigger. Ignition

Charger Security Cannot be resolved by the user. Only use
Mode parameter chargers sold or congured by HAWE.

Unauthorised
charger detected

30 [0x1E]
ERROR_DISCHARGE_WELD_DE- Discharge
TECTED
weld detected

Feedback is indicating
discharge contactor is ON
but command to discharge
contactor is to turn it OFF
Clear: No Trigger. Ignition

A weld of the main contactor is detected
(contactor closed although open is
expected). Attention: There might be
voltages present at the main connector.
Cannot be resolved by the user. Contact
HAWE.

31 [0x1F]
ERROR_CHARGE_WELD_DE- Charge weld
TECTED
detected

Feedback is indicating
charge contactor is ON
but command to discharge
contactor is to turn it OFF
Clear: No Trigger. Ignition

A weld of the main contactor is detected
(contactor closed although open is
expected). Attention: There might be
voltages present at the main connector.
Cannot be resolved by the user. Contact
HAWE.

32 [0x20]
ERROR_DISCHARGE_OPEN_DE- Discharge
TECTED
open detected

Feedback is indicating
discharge contactor is OFF
but command to discharge
contactor is to turn it ON
Clear: No Trigger. Ignition

The main contactor is diagnosed as open
(contactor is open although closed is
expected). Check the "Interlock Batt"
bridge at the vehicle side (between pin
11 and 12). Please see Chapter 3.4 in the
manual.

33 [0x21]
ERROR_CHARGE_OPEN_DE- Charge open
TECTED
detected

Feedback is indicating
charge contactor is OFF
but command to charge
contactor is to turn it ON
Clear: No Trigger. Ignition

The main contactor is diagnosed as open
(contactor is open although closed is
expected). Check the "Interlock Batt"
bridge at the vehicle side (between pin
11 and 12). Please see Chapter 3.4 in the
manual.

34 [0x22]

JSON Parser Error

Parsing failure for any of
the JSON les.
Clear: Update incorrect
JSON le with a correct
JSON le

Cannot be resolved by the user. Contact
HAWE.

Watchdog Setting
Mismatch Error

When WDT settings read are
not as required
Clear: Trigger any type of
MCU reset. Recommended way to reset MCU is
performing BMS conf
read&write using any utility
(ION lens or CANView)

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

35 [0x23]
36 [0x24]
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Error code
[CAN ID]
dec [hex]

Name of error
CAN bus

37 [0x25]

Trigger

Dependency

Description

Smart phone (app)
Unexpected
Reset Error

This error is raised when
unexpected reset has
occurred in the BMS MCU
Clear: Wait for 5 seconds
after reset. Ignition

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

Charge Contactor
Over Temperature Error

TchargeCont > OTchargeCont-

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

38 [0x26]
39 [0x27]
40 [0x28]
41 [0x29]
42 [0x2A]
43 [0x2B]
44 [0x2C]

Threshold

Clear: No Trigger. Ignition

45 [0x2D]

Discharge
TdischargeCont > OTdischargeContactor Over
ContThreshold
Temperature Error Clear: No Trigger. Ignition

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

46 [0x2E]

Precharge
TprechargeReg > OTprechargResistor Over
eRegThreshold
Temperature Error Clear: No Trigger. Ignition

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

47 [0x2F]

DC-DC Converter Over Temperature Error

Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.

48 [0x30]
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TdcdcConverter > OTdcdcConvThreshold

Clear: No Trigger. Ignition

Discharge Current |IdisChg|>ImaxDisChgCrtDuring Charge Error DuringChgThreshold
Clear: No Trigger. Ignition
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Error should not occur during normal
operation. Try to clear by removing any
possible fault in the system connected
and cycle ignition.
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Appendix
Other documents, such as technical data sheets, the TÜV certificate, the letter stipulating service life,
the load case denition, the installation drawing, as well as optional documents such as a factory test
certificate, form part of the technical documentation, and will be sent separately.
The attached product information from third-party manufacturers is not necessarily the most current
version. To obtain the latest product information, contact the respective manufacturer.

11.1 General data
Design

Self-contained energy store

Model

Extruded aluminium prole

Cell chemistry

Lithium NMCA

Installation position

Any; exception: installation not permitted if plug is on top

Protection class

IP 65 (when plugged in or with plug cover closed)

Vibration resistance

Wave form

Sinusoidal

Logarithmic frequency
input

Frequency:

Peak value/amplitude:

7 Hz - 18 Hz

1 gn

18 Hz - 25 Hz

0.8 mm

25 Hz - 200 Hz

2 gn

Temperatures

Frequency cycles per
axis
(7 Hz - 200 Hz - 7 Hz)

12

Tested axes

3 fastening points on cell perpendicular to one another
(1 must be perpendicular to front side)

Temperature

20 *5°C

Test duration per axis

3h

Test duration total

9h

■

■

Temperature range charge: 5 to 45°C, internal heater allows charging at low
external temperatures (down to -20°C)
Cell temperature range discharge: -20 to 55°C

Operating altitude

Max. 2000 m

Suitable for
explosive
atmosphere

No

Mating connector

Stäubli MultiContact

11.2 Weight
IEP 014-CP

HAWE Hydraulik SE

64.5 kg
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11.3 Electrical data
Power output

Value
Voltage nominal

50.4 V

Voltage maximal

58.8 V

Voltage minimal

35 V

Configuration (cells connected in series)

14S

Energy

12.0 kWh
Gross capacity achieved by
fully balanced pack in ex
works condition.

Energy density at cell level

693 Wh/l

Thermal reservoir at 30°C temperature increase 8×107 A²s
through discharge
Cell temperature maximal

55°C

Recommended charge duration for optimum
cycle life

4h

Charge current duration, cell temperature
< 45°C.

113.9 A

Charge current max., 30 s, max. 3 times per
discharge, intervals of at least 1 min rest at
lower than * 80 A,
cell temperature < 45°C.

227.8 A

Discharge current duration, cell temperature
< 55°C.

220 A

Discharge current max., 30 s, max. 5 times per 400 A
discharge, intervals of at least 30 s rest at lower
than * 80 A,
cell temperature < 55°C.

Low voltage (signal)

Cell temperature discharge

-20 to 55°C

Cell temperature charge

5 to 45°C

Average heating rate

0.29°C/min

Inputs

Value

Start signal (terminal 15)

3.3 - 24 V (nominal)

Power consumption of relay, supplied internally 1.6 W
by battery

Start signal voltage range

36/39

Outputs

Value

CAN bus (standard)

500 kbit/s

The start signal can be chosen within a range from 3.3 to 24 V. At 3.3 V, even brief and slight undervoltage may lead to the battery switching off. We therefore recommend at least 5 V of voltage. A voltage of
24 V may be exceeded up to 28 V for brief periods of less than 5 seconds only.
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Start signal current
consumption

U voltage of start signal (V); I current consumption (mA)

The unbroken line shows measured values at 25°C battery temperature. Other temperatures result in
minor deviation.
The dashed line shows curve tting for calculation of the current in mA:
I = -5E-5 x4 + 0.0022 x3 - 0.0027 x2 + 0.1092 x + 0.0946

Plug assignment

1
2
3

Power module minus
Signal module
Power module plus

PIN Designation
1

Power Minus 1

2

Power Minus 2

PIN Designation

HAWE Hydraulik SE

1

Power Plus 1

2

Power Plus 2
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Integrated precharge

Precharge: The BAT+ relay is bridged with a 2 Ω resistance. This produces current ow charging the
capacitors in the connected consumers, e.g. an inverter. When current ow undershoots the preset
maximum at the end of the precharge phase, the BAT+ relay closes and precharging ends.
Default parameters
■ Precharge time: 0.65 s
■ Current at end of precharge time: < 2 A
These parameters may be changed without notice during series production or be changed to match
customer requirements.

DAMAGE
■
■

The lower the current at the end of the precharge time, the lower also the wear on the relay contacts.
No more than 10 precharge operations may be performed or attempted within 10 minutes.

Two factors affect residual current at the end of the precharge time:
1. The connected capacity value. Experience has shown that the precharge facility’s design can handle
the reasonably expectable capacities.
2. Continuous current IDC at the end of the precharge time.
Typical causes for IDC
■ Consumers that are already attempting to supply power during precharging, e.g. DC/DC converters. In
this case, DS/DC converter power-up needs to be delayed so that it does not supply power until after
precharging has nished (e.g. via ‘enable pin’).
■ Consumers with significant input capacities feature bleeder resistors (discharge resistors) that ensure
input capacities are discharged when switched off. Their resistances are typically within the low kΩ
range. Parallel circuits with multiple consumers will often result in significantly higher IDC.

Contact data
Headquarters
HAWE Hydraulik SE
Einsteinring 17
85605 Aschheim
Germany
Email: info@hawe.de
www.hawe.com
Phone: +49 (0) 89 / 37 91 00 - 1000
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Manufacturer
HAWE Mattro GmbH
Pocherweg 24
6130 Schwaz
Austria
e-mail: office@mattro.com
www.hawe.com
Phone: +43 (0) 5242 / 20904 - 0

HAWE Hydraulik SE

Further information
HAWE Hydraulik SE is a responsible development partner with application expertise and experience in more than 70 areas of mechanical
and plant engineering. The product range includes hydraulic power packs, constant and variable pumps, valves, sensors and accessories.
Modular systems are complemented by electronic components, are perfectly coordinated with the hydraulic components and simplifying control, signal evaluation and fault detection. The intelligent system solutions reduce energy consumption and operating costs.
Compact drives save space and permit innovative machine design.
The company is certied in accordance with ISO 9001, ISO 4413, ISO 50001, OHSAS 18001.

HAWE subsidiaries and service repair
shops
■
■
■
■
■
■

Germany
Finland
France
Italy
Austria
Switzerland

HAWE sales partners
■
■
■
■
■
■

Slovenia
Spain
Sweden
USA
Canada
Russia

■
■
■
■
■
■

China
India
Japan
Korea
Singapore
Australia
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You can nd further information on HAWE Hydraulik, your local contact and the range of hydraulics training sessions offered at:
www.hawe.com.

HAWE Mattro GmbH
Pocherweg 24 | 6130 Schwaz | Austria
Tel +43 5242 20904-0 | office@mattro.com | www.hawe.com
hawe.com/contact

