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Kendrion Kuhnke Automation GmbH Foreword

1 Foreword

1.1 Imprint

Contact Details
Kendrion Kuhnke Automation GmbH
Industrial Control Systems
Latjenburger Stral3e 101
D-23714 Malente

Germany

Tel. Support +49 4523 402-300

E-Mail-Support controltechnology-ics@kendrion.com
Tel. Headquarters +49 4523 402-0

Email Sales sales-ics@kendrion.com

Internet www.kendrion.com

Vulnerability Reports  psirt@kendrion.com

1.1.1 Release Information
Handbuchhistor

Date Comments / Changes

24.05.2019 Pre-release version

11.05.2020  Safety information on installation and operation, other fieldbus systems
Correction and extension

18.08.2020  Point 4.5.2 Resonant frequency search. Display of individual frequencies added
17.08.2021 T Security

25.05.2022  Update

21.02.2021  Grid connection and fuse

10.07.2023  Detailing for NRTL approval

26.06.2024  |nclusion of existing certifications

25.06.2026  Detailing of the X150/X151 connector description

1.2 About this guide

This technical information is intended primarily for designers, project engineers and device developers. It
does not provide any information about delivery options. Changes, omissions and errors excepted.
lllustrations similar.

1.2.1 Limitations of Liability

The data provided are used solely for the product description and are not to be understood as a guaranteed
quality of the product in the legal sense. Quality agreements are reserved for the specific contractual
relationship. Any claims for damages against us — regardless of the legal basis — are excluded, unless we
are guilty of intent or gross negligence

1.2.2 Terms of delivery

The general terms and conditions of sale and performance of Kendrion Kuhnke Automation GmbH apply.

MHS Induction Generator (E 851 EN) 4
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1.2.3 Urhebeschutz / Copyright

© Kendrion Kuhnke Automation GmbH
This instruction manual is protected by copyright.

Reproduction and duplication in any kind and form, in whole or in part, is not permitted without the written
permission of Kendrion Kuhnke Automation GmbH .

Microsoft®, Windows®, and the Windows® logo are registered trademarks of Microsoft Corp. in the U.S. and
other countries. EtherCAT® is a registered trademark and patented technology licensed by Beckhoff
Automation GmbH, Germany. See www.plcopen.org for more information about the PLCopen organization.
CiA® and CANopen® are registered Community trademarks of CAN in Automation e.V. The rights of all
companies and company names as well as goods and trade names mentioned here belong to the respective
companies.

CODESYS V3@ is a product of 3S-Smart Software GmbH.

1.2.4 Warranty Policy

With regard to the warranty, reference is made to the provisions of the terms and conditions of sale of
Kendrion Kuhnke Automation GmbH or, if available, to the existing contractual agreements.

MHS Induction Generator (E 851 EN) 5
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1.3 Reliability, safety
1.3.1 Scope of application

This instruction manual contains information that you must observe for your personal safety and to avoid
property damage when working with the Kendrion Kuhnke product.

1.3.2 Target group of the user manual

This user manual contains the necessary information for the intended use of the described product (control
unit, control terminal, software, etc.). It is aimed at specialist personnel from design, project planning, service
and commissioning. Comprehensive knowledge of automation technology is required for the correct
understanding and error-free implementation of technical descriptions, operating information and, in
particular, hazard and warning information.

1.3.3 Intended use

Kendrion Kuhnke products have been designed, developed and manufactured for ordinary industrial use.
and may only be used for the applications provided for in the catalogue and in the associated technical
documentation. The flawless and safe operation of the products requires proper transport, proper storage,
installation, assembly, installation, commissioning, operation and maintenance. The permissible
environmental conditions must be observed. Notes in the associated documentation must be observed.

1.3.4 . Reliability

The reliability of Kendrion Kuhnke products is driven as high as possible through extensive and cost-effective
measures in development and production.

These include:
= Selection of high-quality components,

= Quality agreements with our suppliers,

= Measures to prevent static charges when handling MOS circuits,

= Worst-case dimensioning of all circuits,

= Visual inspections at various stages of production,

= Computer-aided testing of all assemblies and their interaction in the circuit,

=  Statistical evaluation of the production quality and all returned goods for the immediate initiation of
corrective measures.

MHS Induction Generator (E 851 EN) 6
25.06.2026



Kendrion Kuhnke Automation GmbH System Description

1.3.5 Hazard and warning information

Despite the fact that the 1.3 Reliability, safety In accordance with the measures described, the occurrence of
errors in electronic control systems must be expected, no matter how unlikely they may be.

Please pay special attention to the additional instructions that we have marked with symbols in this manual.
Some of these hints draw attention to dangers, others serve more as orientation for the reader. In order of
decreasing importance, they are described below.

The content in the hazard and warning information is structured as follows:
Type and source of danger
Possible consequences of non-compliance

= Measures to prevent

DANGER

The notice with "DANGER" refers to an immediately dangerous situation which, if the
notice is disregarded, will inevitably lead to a serious or fatal accident.

The note "WARNING" refers to a potentially dangerous situation that
failure to comply with the advice could lead to a serious or

fatal accident or damage to this device or other

devices.

A CAUTION

The note "CAUTION" refers to a potentially dangerous situation that
if the advice is disregarded, it may lead to an accident or
may cause damage to this device or other equipment.

The "NOTE" notice indicates a potentially dangerous situation that, if disregarded, may
result in damage to this device or other equipment.

1.3.6 Other notes

Information

This mark draws attention to additional information concerning the use of the product
described. It can also be a cross-reference to information found elsewhere (e.g. in other
manuals).

MHS Induction Generator (E 851 EN) 7
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Kendrion Kuhnke Automation GmbH System Description

1.3.7 Symbols used

Various symbols are used in the user book and on the device to draw attention to dangers or information for
the viewer. The symbols are largely self-explanatory, further information can be found in this user manual.

General warning sign

Warning, possibility of electric shock

Warning, hot surface

> B B P

-

L]

Note, Use User Guide

1.3.8 Security

Our products usually become part of larger systems or plants. The safety of the system in which the device is
integrated is the responsibility of the installer The following information is intended to help integrate the
product into the environment without danger to man or machine/system.

DANGER

Disregard for the operating instructions

Precautions to prevent dangerous errors can be overridden or additional sources of danger can
be created.

= Read the operating instructions carefully
= Pay special attention to hazard warnings

Information

In order to achieve the highest level of conceptual safety when designing and installing an
electronic control unit, it is essential to follow the instructions contained in the operating
instructions exactly, as incorrect handling may override precautions to prevent dangerous errors
or create additional sources of danger.

When planning a project , consider

=  Supply 24 V DC/AC: Generation as safely electrically isolated extra-low voltage. Transformers with
separate windings that are designed in accordance with EN 60742 (in accordance with VDE 0551)
are suitable, for example.

= In the event of power failures or dips: the program must be set up in such a way that a defined state
is established during restart, which excludes dangerous conditions.

MHS Induction Generator (E 851 EN) 8

25.06.2026

[Internal]


https://www.google.de/url?sa=i&url=https%3A%2F%2Fwww.aufkleberdealer.de%2FGefahrenhinweis-Schild-Verbrennungsgefahr-durch-starke-Hitze!.html&psig=AOvVaw3-lRlquVaUBQTrDNs2Zu2Y&ust=1588254958999000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKDtgPfkjekCFQAAAAAdAAAAABAJ

Kendrion Kuhnke Automation GmbH System Description

= Emergency stop devices must be implemented in accordance with EN 60204/IEC 204 (VDE 0113)
and must be effective at all times.

= The safety and accident prevention regulations applicable to the specific incident must be observed.

= Please pay particular attention to the hazard warnings, which are intended to draw attention to
possible sources of error at the appropriate point.

= In any case, the relevant standards and VDE regulations must be complied with.
= Install controls in such a way that unintentional actuation is excluded.

= Route control cables in such a way that there are no interferences (inductive or capacitive) that could
affect the function of the control unit.

Observe during servicing or servicing

=  When measuring and testing the control unit is switched on, the accident prevention regulation BGV
A3 (Electrical systems and equipment must be observed), in particular 88 (Permissible deviations
when working on parts).

= Spare parts: Use only those spare parts that are approved by Kendrion KUHNKE. Only original
KUHNKE modules may be used in the modular control units.

= For modular systems: Modules may only be plugged in or pulled out of the control system when
there is no voltage. Otherwise, they can be destroyed or their function (possibly not immediately
recognizable!) impaired.

= Batteries and accumulators, if available, should only be disposed of as hazardous waste.

1.3.9 IT Security

Kendrion Kuhnke products are designed to operate within closed industrial networks.

If the industrial networks are publicly accessible, e.g. through freely accessible network interfaces, or publicly
accessible, e.g. through data connections via public data traffic (Internet), then the integrator and operator
must take appropriate organisational and technical security measures to protect the internal network and
ensure IT security.

Information

Information for the secure operation of plants, systems, machines and networks can be found in
the information brochures of the BSI (Federal Office for Information Security) and IEC 62443,
among others.

1.3.10 Hazards from electromagnetic fields (EMFV)

Electric, magnetic and electromagnetic fields can have a different biological effect on the human body
depending on frequency, modulation and strength. Proven effects of electromagnetic fields on humans,
which can lead to harmful damage to health, are short-term effects such as irritant effects (non-thermal
effects) of static and low-frequency fields (0 to 100 kHz) on sensory organs, nerves and muscles and thermal
effects of high-frequency fields (100 kHz to 300 GHz) through absorption of radiation energy in the body
tissue.

The operator of the installation must carry out an assessment of the possible hazard from electromagnetic
fields in accordance with the EMFV and restrict or mark access to the work area in accordance with the
results and the applicable standards.

1.3.11 Electromagnetic compatibility

Definition

Electromagnetic compatibility is the ability of a device to operate satisfactorily in the electromagnetic
environment without itself causing electromagnetic interference that would be unacceptable to other
equipment present in that environment.

MHS Induction Generator (E 851 EN) 9
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Of all known electromagnetic interference phenomena, only a corresponding part of interference occurs
depending on the location of a device in question. These faults are specified in the relevant product

standards.

The standard EN 61326-1 Electrical Measurement, Control and Laboratory Equipment - EMC Requirements
applies internationally for the design and immunity of industrial induction heaters

Information

General installation regulations that must be followed in order to limit coupling factors and
consequently interference voltages to levels that can be withstood are contained in IEC 61131-4,
Guide for Users.

Disturbance emission

Interference emission electromagnetic fields, RF

according to EN 55011, limit class A, group 1 at operating frequency < 9kHz, otherwise group 2

Information

If the control unit is to be used in residential areas, the limit value class B according to EN 55011
must be complied with with regard to interference emission. This can be achieved by installing
the control system in grounded metal cabinets and by installing filters in the supply lines.

Information

In order to comply with the emission of interference, limit class A according to EN 55011 can be
achieved by installing the control system in earthed metal cabinets and by installing filters in the
supply lines.

General Installation Instructions

Electronic control systems as part of machines, plants and systems require the consideration of applicable
rules and regulations, depending on the area of application.

General requirements for the electrical equipment of machinery with the aim of machine safety are contained
in the EN 60204 Part 1 standard (equivalent to VDE 0113).

Protection against external electrical influences

If provided, connect the control system to the protective conductor to dissipate electromagnetic interference.
Ensure favorable cable routing.

MHS Induction Generator (E 851 EN) 10
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Cable routing

Separate installation of power circuits, not together with control circuits:
= DC voltage 60V ...400V

= AC voltage 25V ...400V

Joint laying of control circuits possible:
= Data signals, shielded

= Analogue signals, shielded

= Digital I/O lines, unshielded

= DC voltages < 60 V, unshielded
= AC voltage < 25V, unshielded

Installation Location

Make sure that there are no impairments in terms of temperature, impurities, shock, vibration and
electromagnetic influence.

Temperature

Attention to heat sources, such as room heating, solar radiation, heat accumulation in assembly rooms and
control cabinets.

Impurities

Use of appropriate housings to avoid possible adverse effects from moisture, corrosive gases, liquids and
conductive dust.

Shock and vibration

Consideration of possible influences by engines, compressors, transfer lines, presses, pile drivers and
vehicles.

Electromagnetic influence

Attention to electromagnetic interference from various sources on site: motors, switching devices, switching
thyristors, radio-controlled devices, welding equipment, electric arcs, switching power supplies, power
converters/inverters.

Special sources of interference

Inductive Actuators

When inductors (e.g. relay coils, contactors, solenoid valves and actuator solenoids) are switched off,
overvoltages occur. It is necessary to dampen these interference voltages to a permissible level.

Damping elements can be diodes, Z-diodes, varistors and RC elements. For the appropriate dimensioning,
the technical specifications of the manufacturer or supplier of the actuators must be observed.

MHS Induction Generator (E 851 EN) 11
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2 Product Description

2.1 General description

With induction heating technology, metallic materials can be heated quickly and directly via eddy current
losses.

The heat is quickly available and is applied relatively evenly into the material.
Advantages are:

= Fast heating and cooling times

= High control dynamics

= Energy efficiency

The modular induction heating system from Kendrion

2.2 MHS Induction Generator

The MHS induction generator is designed to supply induction coils (inductors).

The device is operated on a three-phase mains with a voltage of up to 400 VAC and a frequency of 50/60
Hz. The mains current is rectified and fed to the intermediate circuit, from which the inductors are individually
supplied.

The control and fieldbus connection is carried out via the MHS controller of the modular industrial heating
system that can be stacked. The adjustment range from 0% to 100% can be selected individually for each
channel.

By using state-of-the-art semiconductor switches, the power amplifiers achieve high efficiencies, at operating
frequencies of up to 25 kHz.

Features
= Max. 6 channels individually controllable (depending on variant)
= |ndependent control of up to 6 induction coils (depending on variant)
= |ndustrial-grade, rugged device design
= Max.26 kW continuous power (depending on variant) ) 7 = /(2 .
= Low power dissipation due to operating point optimization 7

= Compact design

%
e

Y 7177
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2.3 Induction flush

The induction coils, also called inductors, are operated in a series resonant circuit with the capacitors in the
induction generator.

Depending on the device variant, different capacitors are installed.

Inductors must be designed in such a way that the parameters of the induction generators are adhered to
during operation.

The essential parameters here are:

Switching frequency: max. 25 kHz
Output Current: max. 27 Arms
Peak voltage US: max. 1000 V

The power amplifier for the coil supply is short-circuit-proof.

CAUTION

High voltages at the terminals of the inductors.

The inductors are operated as an oscillating circuit. High voltages can occur in oscillating
circuits. The devices are designed for voltages at the terminals of the inductors of max.
1,000VAC.
= When designing the inductors, make sure that the voltages above the inductor do not
exceed 1,000VAC.

= |If in doubt, contact Kendrion Kuhnke Automation GmbH.

The inductors are an essential component of the inductive heating system.

Kendrion recommends the use of Kendrion inductors. The inductors can be adapted
exactly to the conditions of the application and the generators used.

During operation, the inductors generate magnetic fields with frequencies in the kilohertz
range in order to indirectly heat workpieces. The level of magnetic fields in the immediate
vicinity depends on the application.

The Occupational Health and Safety Act also applies to electromagnetic fields in the
workplace. Measurement and assessment procedures are described in various guidelines
and may have to be carried out.

During operation, the inductors and generators generate noise and vibrations.

These immissions must be taken into account when assessing working conditions. The
operator should measure or calculate the sound pressure at the user's location as well as
1 m from the enclosure of the device for risk analysis.

MHS Induction Generator (E 851 EN) 13
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2.4 System View

SPS

Modulbus

=S

pin

MHS Controller

CAN

MHS Induktionsgenerator

o —

CPU

W

- =5

o)
5
<
]| S O]
(o]

11

CPU

C

= D
24 VDC
'Ei DC
— 1 b
I/O
3 x 400 VAC

1 ‘3 |s

F1

2 4 &

0y

Induktor

<7
I

 cad

A\

Induktionsspule

4 >
=
(42)
XXX XN

X151

i

MHS Induction Generator (E 851 EN)

25.06.2026

[Internal]

14



Kendrion Kuhnke Automation GmbH Product Description

2.5 Application area

2.5.1 Intended use

The devices from the MHS series are designed for the inductive heating of tools and materials in industrial
environments. MHS induction generators and MHS controllers are mounted and operated in the control
cabinet. The associated induction coils are individually assembled in the machines. Only Kendrion-approved
induction coils may be operated on the MHS series devices.

ﬁ CAUTION

Risk of burns due to high surface temperature

The surfaces of the induction coils and the MHS generator can become very hot. By touching the
surface, you can get severe burns.

= Assemble the components in such a way that contact is excluded. Where this is not
possible, place appropriate warnings in a clearly visible and understandable way at
endangered areas.

= To avoid temperature-related damage to the neighboring components, keep ventilation
clearances from the components.

2.5.2 Foreseeable misuse

Location
The MHS controller and the MHS induction generators have an IP 20 degree of protection and must be
protected against moisture and dirt.

The waste heat from the devices is transferred to the installation room. Adequate ventilation of the
installation space must be ensured. The Technical Data chapter provides information on heat loss.

Damage to the device
The device can be damaged by the wrong choice of installation location.

= Please note the permissible ambient conditions and the installation position of the device
in the Technical Data chapter.

Connection

The MHS generator can only be operated together with an MHS controller from Kendrion Kuhnke. A
combination with a third-party device is not possible.

Damage to the device
The device can be destroyed by incorrect device combination.
= Please note that the control unit may only be connected to the MHS controller.
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Design constraints for high-risk activities

The Product is not fault-tolerant and has not been designed or manufactured for use in which more
disruptive operation is required and failure of the Product would result in death, serious personal injury or
serious property or environmental damage ("High Risk Activities").

Danger of malfunction

Death, serious personal injury or serious damage to property or the environment

= Do not use the product for applications that require trouble-free operation and failure of
the product would result in death, serious personal injury, or serious property or
environmental damage.
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2.6 Technical data

2.6.1 General Device Data MHS Induction Generator

General device data

Product name
Article number
Utilities

Load type
Number of channels
Working Frequency

Interfaces
Features

Logic Supply
Power supply
Mesh Shapes
Performance

Each channel 6 channels
(610 660 xx)

Each device 6 channels (610
660 xx)

4 channels per channel (610
640 xx)

Each device 4 channels (610
640 xx)

Current consumption
6 channel (610 660 00)

Current consumption
4 channel (610 640 00)

Protection

Cooling

Power dissipation

Immunity to interference

MHS Induction Generator ...

610 6XX XXX

Open equipment for operation in the control cabinet with contact protection,
protection against foreign objects and electrical safety according to DIN EN 61010-1

Induction coils according to specification
Max. 6 channels individually controllable
2 ... 25 kHz, automatic operating point determination

CAN (Modulbus intern)

Integrated power measurement, short circuit detection, DC link monitoring, automatic
frequency tuning, resonant frequency monitoring

SELV/PELV 24VDC +10% (via module bus) approx. 500mA
3 x 400VAC +10%/-15%; 50/60 Hz

TTor TN

Continuous power Peak performance

3 kW 3 kW

18 kW 18 kW

6.5 kW 7.5 kW

26 kW 30 kW (max. 10 min., heat sink < 80°C)
26 A 26 A

38A 44 A

Miniature circuit breaker, 3 poles, tripping characteristic B
6-channel (610 660 xx) 35A
4-channel (610 640 xx) 50 A

Active via an axial fan

Max. 350W (depending on variant)

Zone B according to EN 61131-2, mounting in grounded control cabinet

Storage and transport conditions

Temperature
Relative humidity
Conditions of use
Degree of protection

operating

Installation position
Heat dissipation
Storage Temperature
Operating Temperature

Relative humidity

-25°C ... +70°C

5% ... 95% without condensation

IP20

Control cabinet with at least IP 54 that meets the requirements of a fire protection
enclosure

vertical, stackable

Self-ventilation

-25°C....+70°C

0°C....+35°C (max. +40°C with power derating)

5% ... 95% without condensation

MHS Induction Generator (E 851 EN)
25.06.2026
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Vibrations

Shock
Surge Category
Degree of contamination

Operating altitude above
sea level

Mechanical properties
Assembly

Case

Dimensions [H x W x D)
Weight

Protective conductor
connection

10 to 57 Hz: +/- 0.075 mm amplitude, 57 to 150 Hz: 10 m/s2 (1g),
according to IEC 60068-2-6:2007, test Fc

150 m/s2 (15g), 11 ms sine wave, according to IEC 60068-2-27
Il
2

up to 2000 m

Prepared for installation on control cabinet mounting plates
Book Size Sheet Steel Enclosure with Stainless Steel Cover,
451 x 105 x 313

9.3 kg (MHS Controller 1.7 kg)

6 mm bolts with marking on mounting plate

2.6.2 Dimensions

The exact dimensions are described in the chapter 9 to find
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3 Structure and function
3.1 Short description

Protective conductor

Service Information

Nameplate

Mark number of channels

Inductor

Symbol

Inductor

Grid connection

MHS Induction Generator (E 851 EN)
25.06.2026
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Marking and identification

Nameplate (example)

Order number

/Z Type - 610 640 00
9 : MHS generator 4 x 7.7 KW Order description
] Supply :3x400VAC (+10% /-15%)
% Prot.class : P20 ) Serial number consisting of production
M Serial-no : 21090600113 h date and production number
\X

Serial number

The number combination consists of the production date and a sequential number. With the combination of
numbers, the device design, software and hardware status can be clearly identified by Kendrion Kuhnke and
is used for traceability.

Structure of the serial number:

JJ MM DD NNNNN

Example:
The device shown in the picture was manufactured in 06 September 2019 with the serial number 00113.

19 09 06 00113

Five-digit device construction number of the day

Date of manufacture in format: Year Month Day

Manufacturer and service information

On the side device tray you will find the manufacturer's address and further service information about the
device.

MHS Induction Generator (E 851 EN) 20
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Symbols used

Various symbols are used in the user book and on the device to draw attention to dangers or information for
the viewer. The symbols are largely self-explanatory, further information can be found in this user manual.

Warning, possibility of electric shock

Warning, hot surface

Note, Use User Guide

E> PP
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3.2 Scope of Delivery

The scope of delivery of the controller consists of;
Basic unit

Mating plug (by arrangement)

Supplement

3.3 Transport and storage

Despite the robust design, the components are sensitive to strong vibrations and shocks. Use the original
packaging for transport and storage of the device. And make sure equipment is only transported and stored
in the specified environmental conditions.

For information on the permissible environmental conditions during transport, see > 2.6.1 General Device
Data MHS Induction Generator of this guide.

A Risk of injury due to dangerous voltages!
The housing protects the operator and installer from dangerous contact voltages.

= If there are signs of damage, do not operate the device.

/"\
Q@Y |Humidity

Damage to the device

= When transporting in cold weather or if the device is exposed to extreme temperature
fluctuations, make sure that no moisture (condensation) settles on and in the device. The
device must be slowly adjusted to the room temperature before it is put into operation.
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Q=

) ESD
Damage to the device

= Even the slightest electrostatic discharge (ESD) leads to defects that can shorten the
service life of electronic components.
When transporting the device to the original packaging and when assembling the
devices, use ESD-compliant handling.

Damage

Damage to the device

= If the outer packaging shows signs of damage, open it
immediately and examine the device. If there are signs of damage, do not use the device
and contact Kendrion Kuhnke to clarify the further procedure.
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3.4 Overview Control

The connection level for all external connections is located on the front of the device. All connections are
pluggable.

Protective
conductor
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(x25)

T Induktor
(X151)
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3.4.1 Power Supply (X100)

The power supply is provided via the X100 connection terminal. The supply line must be protected with an
external short-circuit and overload protection with a tripping current of max. 50 A (e.g. miniature circuit
breaker 50 A, 3 pole, tripping characteristic B). The permissible cable cross-section for the supply line is 16
mm2.

Mains connection 3 x 400 VAC (50 Hz / 60 Hz) +10% /-15%
3-pin connector with screw terminal and screw bottle

Conductor cross-section flexible with ferrule max. 16 mm?2

X100 Mains supply 24 VDC

Plug Pin Function
1 Phase L1
Phoenix PC16
Ref : 2 Phase L2
1967469
3 Phase L3

Technical data

Execution 6 Channel 4 Channel
Quantity 3

Connection voltage 400VAC +10%/-15%

Mesh shape TTor TN

Frequency 50/60 Hz

E(;Jarlzjent Consumption Nominal / Peak 26/26A 38/44A
Protection 35A 50A
Conductor cross-section max. 16mm2

Conductor cross-section min 6mm?2 10mma2
Tightening torque 1,7-1,8 Nm

Further information on the connector can be found in the data sheet of the
manufacturer Phénix Contact.
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3.4.2 Connection of induction coils, (X150), (X151)

The induction coils are connected via 6-pin Phoenix connectors with screw
terminals. The plugs are plugged in on the front and can be coded.

Connection 6-pin, screw connection with pull sleeve

X150 Induktoren

Plug Pin MHS Gen. 6 MHS Gen. 4
Channel Channel
Function Function
1 + CH1 + CH1
2 - CH1 - CH1
Phoenix IPC 16 3 + CH2 n.a.
1 Ref :
5 + CH3 + CH2
6 -CH3 - CH2

X151 Induktoren

Plug Pin MHS Gen. 6 MHS Gen. 4
Channel Channel
Function Function
1 + CH4 + CH3
' 2 -CH4 - CH3
Fnoenix [PC 16 3 + CH5 n.a.
1969496 4 - CH5 n.a.
5 + CH6 + CH4
6 - CHe - CH4

Technical data

Execution 6 Channel 4 Channel
Connection voltage Max. 1,000 Vrms
Frequency Max 25 kHz

Nominal current consumption 11 A 27 A
Conductor cross-section max. Max. 16 mm2
Conductor cross-section min 2.5mm2* 6mma2*
Tightening torque 1.7-1.8 Nm
Maximum cable length 20m

Further information on the connector can be found in the data sheet of the
manufacturer Phonix Contact.

3.4.3 Modular Bus (X25)

20 pol. Box Header Connector on the PCB

System connection between MHS controller and up to 7 MHS generator
modules. Only the module bus cable supplied with the MHS Controller may
be used.
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3.4.4 Protective conductor

The induction generator is a device to be installed in a control cabinet that
meets the required protection against direct contact through an IP20
enclosure.

For protection in the event of indirect contact in the event of a body closure,
a protective conductor must be connected. The connection is made via the 6
mm connection bolt on the top of the device.

3.4.5 Displays and Controls Status Indicators

The MHS generator modules do not have direct status displays.

The status of the modules can be detected via the displays of the MHS controller.
Detailed status information can be queried via the controller's fieldbus.

The possible status indicators are discussed in chapters.

MHS Induction Generator (E 851 EN) 27
25.06.2026

[Internal]



Kendrion Kuhnke Automation GmbH Structure and function

4 Installation and commissioning

@ |
[ ) |Information

Before installing, commissioning, and maintaining the base module and displaying it, also read
the safety instructions in the preface to this documentation.

4.1 Mechanical installation

General
= Use appropriate tools when connecting and assembling the plugs to prevent damage

= Before installation, make sure that the device is free of damage and foreign objects

Requirements for the assembly station

The induction generator is intended for installation and operation in a closed control cabinet or similar
enclosed operating rooms. The design and design of the control cabinet are crucial for limiting contamination
as well as the ambient temperature and compliance with EMC properties. Please refer to the following
recommendations.

= Maximum contamination is permissible for the devices in accordance with the contamination degree
Il of IEC 60664. Contamination level Il can be achieved with an enclosure with protection class IP
54, e.g. a suitable control cabinet, but operation in condensing humidity is NOT permitted.

= The control cabinet must meet the requirements for a fire protection enclosure.

= To avoid contamination, overtemperature or condensation, you should equip the control cabinet with
adequate ventilation/filtering/cooling.

= For fan-cooled control cabinets, the use of a fan arm or a thermal monitor is recommended.
= Use a grounded electrical cabinet.

= Use conductive profiles or other conductive material for seals. Openings and/or cable outlets should
be kept as small as possible.

= Use short grounding cables or suitable ground strips to ground the installed devices.

Hazardous failures due to contamination

In the case of more severe contamination than described in Pollution Grade Il of IEC 60664,
dangerous failures can occur.

= Itis essential to ensure a proper operating environment of at least IP54, e.g. by means of
suitable control cabinet installation.

Dangerous failures due to high temperature

At higher ambient temperatures than described in the technical data, dangerous failures can
occur.

= Itis essential to ensure a proper operating environment, e.g. by means of suitable
adequate ventilation or cooling of the installation site.

Dangerous failures due to the leakage of warm air
In the upper area of the devices, air can escape at up to 90°C.
= Itis essential to ensure that there are no heat-sensitive components in the airflow.
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& Risk of injury due to hot surfaces!

In the upper area of the appliances, air can escape at up to 90°C and heat the surfaces.
= Before touching the devices, make sure that the surface is not hot.
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4.1.1 Installation preparations

O B

Interrupt power supply before installation or service to avoid accidents. The devices must
be installed in a suitable housing and protected against dirt. Commissioning and
maintenance only by qualified personnel!

The following regulations must be observed:

DIN VDE 0100, Part 460 DIN VDE 0100, Part 725
DIN VDE 0113, Part 1 DIN VDE 0160

DIN VDE 660, Part 100 DIN VDE 0660, Part 102
DIN EN 50178 IEC 947-4-1

4.1.2 Installation position

The devices are intended for vertical mounting in the control cabinet, the connection plugs of the devices
point forward. The MHS controller must be firmly screwed to the left side of the first induction generator. All
other optional induction generators are equipped with 2 ... 5 mm on the right side of the first induction
generator.

The devices are screwed to the mounting surface of the control cabinet with the support plate. The

dimensions of the support plate and the attachment points are shown in the drawing 9.2.2 Mounting
Dimensions can be found in the appendix.
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4.1.3 Installation clearances

In order to ensure sufficient ventilation, the minimum distance of 100 mm upwards and 60 mm downwards
from neighbouring devices and control cabinet surfaces must not be undercut. The lateral distance to third-
party devices and control cabinet surfaces must not be less than 20 mm.

4.1.4 Mounting holes

For the attachment of the devices to the mounting plate of the control cabinet, 4 M6 bolts are provided. The
exact dimensions for the holes can be found in the drawing attached. If several generators are to be strung
together, a gap of 2 ... 5 mm. The 6 mm fastening bolts must be tightened with the prescribed torque.

4.1.5 Connecting two power modules

The power modules of the modular heating system are independent devices and have no mechanical
connection to each other when lined up. In order to be able to connect the devices with the module bus, the
distance between the devices must not be greater than 5 mm and the horizontal offset must not be greater
than 3 mm.
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4.2 Electrical installation

4.2.1 General

The electrical installation may only be carried out by qualified personnel. The device must only be installed
when it is de-energized.

Dangerous voltage

The connecting cables of the induction coils and the mains power supply can carry very high
voltages due to their function, which can lead to electric shock during installation and
maintenance.

Measures to prevent it:

= Always carry out work on the device in a de-energized state.

= Ensure the absence of tension before work.

= Do not start working until 1 minute after unlocking so that internal capacity can be
discharged.

4.2.2 Connection technology

General information
= Use only approved and undamaged mating plugs for electrical installation.
= Use only cables approved for the installation site and undamaged to connect the devices.
= Use the screw connection on the flange for a secure and tight fit of the connector.
= Use appropriate tools when connecting and assembling the plugs to prevent damage
= Make sure that the cables in the mating plug are in firm and secure contact
=  When disconnecting plugs, do not pull the cable, but use the housing of the mating plug.

= The connectors must not be subjected to undue tension/pressure to avoid too much power
transmission to the board. For example, avoid too much tension due to wiring that is too short.

= The connection plugs of the device do not fulfill the function of strain relief. Cables and wires must be
supported by strain relief in the event of dynamic and static loads in the control cabinet in order to
guarantee secure contact at the connection connector in the long term.

vy ____________

Cables that break off due to loaded terminal points

In the event of dynamic and static loads in the control cabinet, the solder connections of the
connection plugs and terminal points are stressed, plugs and even individual cables can break
off. There is a risk of electric shock.

= Use effective strain reliefs in the control cabinet to minimize the force applied to
connectors and terminal points.

e Check the terminals and the ground conductor connection regularly to ensure that the specified
torques are maintained.

Umbrellas

Shielding is a measure to weaken(attenuate) magnetic, electric or electromagnetic interferencefields.
Interferenceon cable shields is diverted to earth via the shield rail that conductively connects to the housing. In
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the case of induction generators, dissipation is carried out via the protective conductor connection, but can
be improved by connecting it to a braided ground band.

4.2.3 Electrical connection

Protective earth

Danger to life due to electric shock if there is no grounding!

If the protective conductor connection of devices is missing or incorrectly designed, high voltages
can be applied to exposed parts, which can lead to serious injury or death if touched

= Ground the appliance properly.
= When connecting the protective conductor, observe the applicable national or local
regulations.

For protection in the event of indirect contact in the event of a body closure, a protective conductor must be
connected. The connection is made via the 6 mm connection bolt on the top of the device.

!ﬂ@@ﬂ]

= Always use an approved crimp cable lug, e.g. according to DIN 46234 for a 6 mm connection bolt for
the selected cable cross-section.

» The cross-section of the protective conductor must not be smaller than:
10mm?2 Cu or 16mm?2 Al.

» The connection to the grounding terminal should be as short as possible.
=  When connecting the protective conductor, observe the applicable national or local regulations.

= The tightening torque for the 6 mm connection pin is 10 Nm.

= Inthe case of a series of several induction generators, a protective conductor must be connected to
each individual induction generator.

The regulations of IEC 61010-1 for protective earthing must be observed during
installation!
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Mains and inductor connection (power supply X100, coils X150, X151)

Select the cable cross-section at the connections, taking into account the location of installation, type of
installation, voltage level, current load and operating temperature of the conductors from the underlying
standard for the planned installation space. Use the specified lugs and tightening torques that are intended
for the connection point.

For detailed plug descriptions, see points 3.4.1 and 3.4.2

Danger to life due to electric shock if the connection voltage is too high!

If the supply voltage is too high than described in the technical data, the device may be
damaged, there is a risk of fire and electric shock.

= Do not connect a voltage higher than the nominal voltage of the device.

Cable selection for the inductor connection

The nominal voltage UO of the inductors is up to 800 Vms. If two inductors are supplied together via one
cable, the voltage between the conductors can increase from 180° to U = 1600 V due to the phase shift
(concatenation factor 2). The connecting cables for the inductors must be selected for the high voltages and
currents that occur.

Often, the connection areas and thus also the connection cables of the inductors are heated indirectly. The
connecting cables and terminal points must be designed for the temperatures that occur.

Danger to life due to electric shock if the connecting cables are incorrectly designed!

If the characteristics of the connecting cables are misinterpreted, the device may be damaged,
there is a risk of fire and electric shock.

= Select the electrical properties (dielectric strength, temperature resistance) of the
connecting cables according to the requirements.

4.2.4 Fuse power supply

Risk of fire due to short circuit or overload!

A short circuit in the module or supply lines can cause overheating or a fire.
Measures to prevent it:

= Provide a suitable circuit breaker or fuse near the induction generator with a tripping
current adapted to the application!

= Use only approved induction coils as load.

= Do not overload the MHS generator by adjusting too high.

Make sure that the appropriate circuit breakers or fuses with rated currents corresponding to the load are
installed between the power supply and the induction generator.
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4.2.5 Power supply

The power supply is provided via the X100 connection terminal. The supply line must be protected on all
poles with an external short-circuit and overload protection with a tripping current of max. 50 A (e.g.
miniature circuit breaker 50 A, 3 pole, tripping characteristic B). The permissible cable cross-section for the

supply line is 16 mmz2,

The grid connection must meet the following characteristics:
Nettype TT or TN
3 X 400 VAC (50 Hz / 60 Hz) +10% /-15%
Fuse 4 channel generator max. 50 A (tripping characteristic B)
Fuse 6 channel generator max. 35 A (tripping characteristic B)
The connection is made at the X100 connector
Conductor cross-section flexible with ferrule max. 16 mm?2
Tightening torque 1.7 — 1.8 Nm

3-pin connector with screw terminal and screw bottle

X100 Mains supply 3 x 400 VAC

Pin Function
1 Phase L1
2 Phase L2
3 Phase L3

Learn more > 3.4.1 Power Supply (X100)
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Connection example
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CAUTION

Danger of electric shock
The mains and coil connectors have dangerously high voltages. In the event of improper wiring

or insulation errors, high contact voltages are possible.

Provide contact protection! Carry out the entire wiring of the network in a contact-
protected manner and provide the body with the appropriate warnings!

Make sure the coils are fully connected with clear channel mapping.

Use effective strain reliefs in the control cabinet to minimize the force applied to

=

=
=

connectors and terminal points.
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Power supply 24 VDC

The 24 VDC supply of the device is via the module bus and is provided by the MHS controller. The current in
the controller is limited to about 5 A.

Connecting devices

For the joint operation of MHS Controller with up to 7 power amplifiers, the devices lined up next to each
other must be connected to each other via the module bus. The plug sockets for the modular bus can be
found under the slanted service flaps on the device fronts. The connection is created with the module bus
cable included in the scope of delivery of the MHS controller. The plugs on the module bus are plugged into
the sockets of the devices for this purpose. A maximum of 7 generators can be connected to one controller.

The first socket strip is plugged into the tray of the controller, the cable is laid to the first power amplifier and
plugged in there. Other power amplifiers are connected to the module connector in the same way.

If the module connector has too many connections, the excess cable can be cut flush at the last socket strip
before installation. An extension of the modular bus connector is not possible.
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Prior to installation, cut off power to avoid accidents or damage.
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4.3 Configuration
4.3.1 Addressing on the module bus

The addressing on the module bus is defined via cables of the module bus connector. To the right of the
MHS controller is Generator 1. Generator 2 and others follow to the right. Up to 7 generators can be
operated together on one MHS controller.

1 2 3
Pm 1P

i
_.
)
|
i

4.3.2 Installing Software

Configuration and programming may only be carried out by qualified personnel.

4.3.3 Address setting

Addressing within a system of MHS Controller and a maximum of 7 MHS power amplifiers is carried out
automatically via the module bus connection. The module bus connection can be found under the flaps at
the front of the connected modules.
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4.4 Commissioning

4.4.1 General information on commissioning
= The commissioning of the device may only be carried out by qualified personnel.

= Electronic control systems as part of machines, plants and systems require the consideration of
applicable rules and regulations, depending on the area of application.

= The device should be put into operation gradually.
= Make sure that all activated components show the correct operating behavior.

= A complete application test in the application must be carried out.

4.4.2 Prerequisites for commissioning
= The protective earth on each generator is connected.
= An MHS controller is firmly connected to the MHS generator and is connected correctly.
= The connection cables of the generators and the module bus are connected correctly.

= The device is connected to the power supply.

CAUTION

Incorrect or too high supply voltage
Danger of electric shock

= Do not plug in, hang up, loosen or touch connections during operation! Destruction or
malfunction can be the result. Switch off all feeds before working on the device; also
those of connected peripherals, such as externally powered encoders, programming
devices, etc.

= Do not use devices that have been connected to an incorrect or too high voltage.
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4.5 Operational functions

4.5.1 State Machine
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4.5.2 Resonant frequency search

The generators can adjust their operating frequency to the resonant frequency of the resonant circuit.

A frequency must be specified (permissible value rangel — 25kHz).

The generator checks whether the resonant frequency of the resonant circuit is found in the range +30% of
the default value. If no value is found, another search is performed.

If no frequency can be found again, an error is generated.

The measurement is carried out when the first heating zone is activated for all active inductors.

The measurement is not carried out again during ongoing heating operation.

All connected inductors are operated with the same frequency (average value of all frequencies found). The
inductors should therefore deviate by a maximum of 5% in inductance.

It is possible to turn off the frequency search. Set control word bit 9 to high.

Switching off the frequency search should only be done after consultation with Kendrion.

The resonance frequency found in each individual zone is displayed via the controller input data (point 6.4).
The display only occurs when the control on the controller is deactivated
The display of the used operating frequency is always displayed in the controller input data.

Input data, 50 bytes per generator module (control head -> controller)

Name Format Value range Unit
. Statuswort GM1 DWORD
Is GM1 — Z1 (Control TempSensor = 1) WORD 0.. 3000 0.1°C
ResFreq — Z1 (control from TempSensor = 0) 1000 .. 30000 1.0 Hz
Is GM1 — Z2 (Control TempSensor = 1) WORD 0.. 3000 0.1°C
ResFreq — Z2 (Control from TempSensor = 0) 1000 .. 30000 1,0 Hz
Is GM1 — Z3 (Control TempSensor = 1) WORD 0.. 3000 0.1°C
ResFreq — Z3 (Control from TempSensor = 0) 1000 .. 30000 1,0 Hz
Is GM1 — Z4 (Control TempSensor = 1) WORD 0.. 3000 0.1°C
ResFreq — Z4 (Control from TempSensor = 0) 1000 .. 30000 1,0 Hz
Is GM1 — Z5 (Control TempSensor = 1) WORD 0.. 3000 0.1°C
ResFreq — Z5 (control from TempSensor = 0) 1000 .. 30000 1,0 Hz
Is GM1 — Z6 (Control TempSensor = 1) WORD 0.. 3000 0.1°C
ResFreq — Z6 (Control from TempSensor = 0) 1000 ... 30000 1,0 Hz
Resonant frequency WORD 1000..30000 1Hz
A

The operation of the inductors outside the resonant frequency leads to increased power
losses in the generator.

= Always operate the device with resonant frequency detection enabled.
= Use only inductors with the same inductance and power

4.5.3 Frequency adjustment

Depending on the inductor, the resonance frequency varies depending on the temperature of the heated
object and the inductor. Since the generator operates at the frequency originally found as long as the heating
operation has not been stopped, the units may not operate at the optimal operating frequency.

After a change in temperature, a new resonance frequency search can be initiated by briefly stopping and
starting the heater.

A frequency adjustment can also be activated on the generator, in which the resonance frequency is
adjusted. Special version!

Bit 10 of the status message must be set to high for this purpose.
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This software option can be made available by Kendrion upon request.
The correction factor is then permanently stored in the generators and must first be determined on a real
inductor.

Please contact Kendrion if you need this functionality

4.5.4 Short circuit detection

The generators monitor the switched output for overcurrents.

The trip threshold is approx. 150% of the permissible peak power.

The switched outputs are marked "+CHXx" on the X150 / X151 connectors.

A detected short circuit is displayed as an error. A waiting time of one minute must be observed between two
short-circuit events.

Generator Module Error

Bit wenn Bit=high if bit = low
10 Short Circuit Channel 1 Channel 1 OK F
11 Short Circuit Channel 2 Channel 2 OK F
12 Short Circuit Channel 3 Channel 3 OK F
13 Short Circuit Channel 4 Channel 4 OK F
14 Short Circuit Channel 5 Channel 5 OK F
15 Short Circuit Channel 6 Channel 6 OK F
&
\\\ //‘

Due to a short circuit, the components of the generator module are heavily loaded.
= Check the installation for possible short circuits
= A break of at least one minute must be maintained between two short circuits.

= The components can withstand 1,000 short circuits during their lifetime.

4.5.5 Power and current measurement

The current outputs or currents are measured and can be called up via the controller's fieldbus.

The switch to display the RMS value is done by setting bit 13 in the control word of the generator module for
all zones.

Input data, 50 bytes per generator module (control head -> controller)

Name Format Value range Unit
Performance GM1 — Z1 WORD 0..1000 0.1 kW / (A)
Power GM1 — 72 WORD 0..1000 0.1 kKW / (A)
Power GM1 — Z3 WORD 0..1000 0.1 kW / (A)
Power GM1 — 74 WORD 0..1000 0.1 kW / (A)
Power GM1 - Z5 WORD 0..1000 0.1 kKW / (A)
Power GM1 — Z6 WORD 0..1000 0.1 kW / (A)
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4.5.6 DC link monitoring

The load supply after internal rectification is called an intermediate circuit.
The voltage of the intermediate circuit is monitored for limit values.

Voltage Low (<440VDC): Status Warning / Caution will be a resonant frequency search at
undervoltage, the heating current will be generated.

Voltage High (>670VDC): Status warning / heating is set after falling below the
voltage threshold, heating operation is resumed.

Generator Module Error

Bit wenn Bit=high if bit = low
6 DC link error Intermediate circuit not failed W

4.5.7 Monitoring supply voltage 24 VDC

The 24V supply via the module bus is monitored for limit values. An undervoltage is considered a fault.

Generator Module Error

Bit wenn Bit=high if bit = low
3 Undervoltage 24V Logic 24V OK F
4 Undervoltage 24V Generator 24V IGBT OK F

4.5.8 Heat sink temperature monitoring

The temperature of the heat sink is measured and monitored.

The temperature can be retrieved via the fieldbus interface.

Fixed thresholds are stored in the device. (Depending on variants)
Temperature Warning: 70°C - 85°C

Temperature error: 80°C - 95°C

Generator Module Error

Bit wenn Bit=high if bit = low
0 Heat Sink Temperature Warning Heat sink temperature OK W
1 Heat sink temperature error Heat sink temperature OK F

& Risk of injury due to hot surfaces!

In the upper area of the appliances, air can escape at up to 95°C and heat the surfaces.
= Before touching the devices, make sure that the surface is not hot.
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4.5.9 Watchdog Monitoring

A watchdog timer is active in the generator modules. If an unexpected disruption of the program occurs, a
watchdog error is generated.

Generator Module Error

Bit wenn Bit=high if bit = low
5 Watchdog Error No watchdog occurred W

4.5.10 Handshake

In the control word and status word of any induction generator is a handshake bit.

The handshake bit is used to monitor interference-free communication between the master and the induction
generator.

The generator and application software in the master controller check the two bits.

Application software:
The bits have to be compared and the corresponding handshake bit, togged if the bits are the same.

Generator firmware:

The bits are compared and the corresponding handshake bit, toggled if the bits are unequal. In addition, time
monitoring is activated from the first heating. Within 5 seconds, the generator must detect an equality of bits
and toggle its bit. When the 5 seconds elapse, an error is generated.

Generator Module Error

Bit wenn Bit=high if bit = low
7 Handshake Bit Error Handshake OK F

4.5.11 CAN modular bus monitoring

A fault in the module bus is detected via the handshake monitoring system and the heating mode is set after
5 seconds. The CAN bus communication is also monitored by the controller and displayed for the generator.

Generator Module Error

Bit wenn Bit=high if bit = low

9 CAN Bus Generator Module Error CAN Bus Generator Modul OK F
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4.6 Diagnosis
4.6.1 General

The MHS induction generator indicates faults and operating states via the LEDs and the fieldbus

connection of the MHS controller.

= All error messages from the generators lead to the heating operation being switched off.

= The error message must be actively acknowledged and is then only deleted when the error event is

no Ionger present.

= Warning messages signal an abnormality, but this does not lead to the heating operation being

switched off.

= The warning message resets in the same way as the error message.

4.6.2 Generator Module Messages:

Bit Wenn Bit = high

0 Heating Channel 1 Feedback

1 Heating Channel 2 Feedback

2 Heating Channel 3 Feedback

3 Heating Channel 4 Feedback

4 Heating Channel 5 Feedback

5 Heating Channel 6 Feedback

6

7 Global error active

8 Error Acknowledgment Confirmation

9 Resonant frequency search off

10 Frequency adjustment active

11 Actuator on, Debit = Set

12 Benefit Rating. via all channels (from K1)
13 Intermediate circuit OK

14 Initialization Complete (Ready)

15

16 Control head: 24V undervoltage

17 Control Head: Undervoltage Generators
18 Control head: 24V overcurrent

19 Control Head: Overcurrent Generators
24 Temp. sensor without assignment

25 Assignment active

26 Temp. Sensor Assignment Error

27 Temp. sensor mapping is requested
31

If bit = low

Heat out channel 1
Heat out channel 2
Heat out channel 3
Heat out channel 4
Heat out channel 5
bake out channel 6

No error

Resonant frequency search
Frequency adjustment not active
Actuator operation off, control active
Benefit Rating. Channel by channel
DC link off

Initialization

Handshakebit

Control head: Voltage 24V OK
Control Head: Voltage Generators OK
Control head: 24V current OK
Control head: Power generators OK16

All temp. sensors assigned
Assignment not active / done
No assignment error

Normal operation
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Generator Module Error

Bit wenn Bit=high

0 Heat Sink Temperature Warning

1 Heat sink temperature error

2 -

3 Undervoltage 24V Logic

4 Undervoltage 24V Generator

5 Watchdog Error

6 DC link error

7 Handshake Bit Error

8 Current error (no resonance frequency found)
9 CAN Bus Generator Module Error
10 Short Circuit Channel 1

11 Short Circuit Channel 2

12 Short Circuit Channel 3

13 Short Circuit Channel 4

14 Short Circuit Channel 5

15 Short Circuit Channel 6

4.6.3 Fault table

Fault table

if bit = low

Heat sink temperature OK
Heat sink temperature OK
24V OK

24V IGBT OK

No watchdog occurred
Intermediate circuit not failed
Handshake OK

No power fault

CAN Bus Generator Modul OK
Channel 1 OK

Channel 2 OK

Channel 3 OK

Channel 4 OK

Channel 5 OK

Channel 6 OK

m=

Error description

Possible cause Recommended action

Short circuit inductor

Device does not heat

CAN Bus Module Bus Error

Heat Sink Temperature
Error

Undervoltage 24V Logic

Undervoltage 24V Generator

Watchdog Error

Damaged inductor (e.g. winding short)
Line to the inductor damaged

Distance between inductor and heated
element too large

Combined with heat sink temperature
warning means output overload has been
detected

400V power supply is missing

Mains fuse has tripped

Inductor not connected or incorrectly
connected

Module bus connector not plugged in or
incorrectly plugged in

Configuration does not match connected
devices

Ambient temperature too high

Overload due to too high output power

Logic supply on the controller too low or
non-existent

Generator supply on the controller too
low or non-existent

Generator OFF Contact X12 Controller
(Device Variant) Open

Internal device error due to unforeseen

event, e.g. EMC (electromagnetic
compatibility)

Checking the Inductor for Damage

Checking the line for damage
Checking the position of the inductor

Reduce output power to permissible
values

Checking the power supply at X100,

Checking the correct connection of the
inductors to X150 / X151

Checking the module bus connection

Checking the configuration

Reduce the ambient temperature to
<35°C through better ventilation or air
conditioning

Reduce output power to permissible
values

Apply voltage in the permissible range
24V £10%

Apply voltage in the permissible range
24V £10%

Check that connector X12 is plugged in
and that both pins are connected

Checking the installation for EMC
measures
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DC link error
Handshake error
Current error (no resonant

frequency found in the resonant
circuit)

Supply voltage X100 is not available

Disruption of communication between
Master Generator

Inductor not connected

Inductor has incorrect inductance
Wrong frequency selected

Supply voltage X100 is not available.
Frequency search cannot be started

Checking the supply voltage 400VAC

Checking program sequence and bus
wiring

Check the connection of the inductor to
X150/151

Inductor Inductor Inductance Testing

Check whether the actual resonant
frequency of the resonant circuit is in the
range +20% of the default value.

Checking the supply voltage 400VAC
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5 Operation and operation

Safe operation

During operation, the induction generator must be protected from impermissible contamination. If the
appliance has been exposed to impermissible soiling, it must not be used or continue to operate.

At higher ambient temperatures than described in the technical data, failures can occur. It is essential to
ensure a proper operating environment, e.g. by means of suitable adequate ventilation or cooling of the
installation site.

Turn on and off

Normal operation

Error messages

The MHS induction generator passes on faults and operating states to the higher-level controller via the
fieldbus connection of the MHS controller.
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6 Maintenance / Repair / Repairs

6.1 General

Work on the device may only be carried out by qualified personnel.

CAUTION

Danger to life due to live parts!
Risk of electric shock

= Do not plug in, hang up, loosen or touch connections during operation! Destruction or
malfunction can be the result.

Switch off all feeds before working on the device; also those of connected peripherals, such as
MHS controllers, externally powered encoders, etc.

= Secure the power sources against reconnection.

Repairs and overhauls may only be carried out by the manufacturer or its authorized customer service.

6.2 Maintenance

MHS induction generators are maintenance-free for the specified service life and do not require any
measures if it is stored and operated in the permissible environmental conditions specified in the technical
data.

= Every six months, make sure that all power and ground wire connections are properly tightened.
Tighten the fixations of the cables and screw terminals if necessary.

= Check the proper functioning of the fans monthly and make sure that the cabinet vents are not
blocked.
Cleaning

During operation and storage, the induction generator must be protected from unacceptable contamination. If
the appliance has been exposed to impermissible soiling, it must not be used or continue to operate.

6.3 Repairs / Customer Service

Information

Repairs and overhauls may only be carried out by the manufacturer or its authorized customer
service.

6.4 Warranty

The legal warranty applies. It expires if unauthorized repair attempts or other interventions are made to the
device/product.
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7 Decommissioning, dismantling, disposal

Decommissioning

The device may only be dismantled when it is de-energized.

Dangerous voltage

The connecting cables of the induction coils and the mains power supply can carry very high
voltages due to their function, which can lead to electric shock during installation, maintenance
and disassembly.

Measures to prevent it:

Always carry out work on the device in a de-energized state.

Ensure the absence of tension before work.

Secure the power supply against restarting

Do not start working until 1 minute after unlocking so that internal capacity can be
discharged.

333830

Disassembly

Before dismantling the power modules, all connecting cables, the earthing conductor and the module bus
that connects the devices must be dismantled. The fastening bolts at the top and bottom of the device can
then be detached from the control cabinet wall and the devices can be removed individually.

Disposal

During disposal, care must be taken to ensure that the control component is disposed of in accordance with
the applicable environmental protection regulations.

Send the packaging to paper and cardboard recycling.

The device must be dismantled for disposal and completely dismantled into its individual parts. All metal
parts can be sent for metal recycling.

All electronic parts must be sorted and disposed of.
Details of disposal are regulated and must be observed in national regulations and laws.
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8 Programming

8.1 Firmware Update

A software update of the induction generator can be carried out via its SD card slot when the MHS controller
is connected. All MHS induction generators connected to the MHS controller can be programmed with a new
firmware via the SD card.

The following steps must be taken to carry out the update:
= Rename the desired software version to "UPDATGEN.hex" and copy it to SD card.
= Insert the SD card into the controller.
= Power controllers and generators (24 VDC controller X1 pinl; X1 Pin3).

The status LED of the controller flashes red during the update.
After the update, the status LED of the controller is green (all OK) or red (error) for one second

= Take away 24V and remove the card
On the SD card there is a file UPDATGEN.con, it contains information about the update history:

Generator Loader Version 1.0.0.0

Open File UPDATGEN.hex

Update Generator Module 1
Update Generator Module 2

Erase Flash Sector 1 (08008000)
Start flashing at: 08008000
Erase Flash Sector 2 (08010000)
Erase Flash Sector 3 (08018000)
Erase Flash Sector 4 (08020000)
Stop flashing at: 08035027
Flash success program

The file label "UPDATE.hex" is used to update the controller.
Both files can also be present on the SD card.
Then first the controller module update and then the generator module update(s) takes place.

Loading incorrect files or versions can lead to device misbehavior and/or damage.

= Do not update without consulting Kendrion.
It must be clarified whether the hardware and software versions are compatible

= Care must be taken to rename the correct file, otherwise the wrong file content will be

loaded. Controller: UPDATE.hex
Power amplifier module: UPDATGEN.hex
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9 Appendix

9.1 Isolation

Isolation 400VAC to 24VDC circuits

The 24 VDC circuit is considered a touchable part and is isolated from the dangerous active 400VAC part.
Air and creepage distances are designed accordingly.

Isolation 400VAC against housing

The enclosure is considered a touchable, grounded part and is insulated against the dangerous active
400VAC part. Air and creepage distances are designed accordingly.
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9.2 Dimensions

9.2.1 Housing Dimensions
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9.2.2 Mounting Dimensions
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9.3 Certificates and approvals

9.3.1 Conformity marking

The EC declarations of conformity and the associated documentation are kept available to the competent

authorities in accordance with the EC Directive. Please contact support if necessary.

C€

RoOHS v

Angewandte Norm / Considered Standards
DIN EN 61010-2-010:2015-05

DIN EN 61326-1:2013-07

DIN EN 55011:2018-05

Complies with RoHS Directive 2011/65/EU and Delegated Directive 2015/863/EU
on the Restriction of the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment

Exceptions used according to EU Directive 2011/65/EU Annex Ill, 6 a —c

The following approvals have been granted:

Note: The approvals are design-dependent and only apply to correctly labelled devices

UKCA-Zertifizierung / UKCA Marking Certification
UL 61010-1:2012/R:2019-07

CSA C22.2 No. 61010-1:2012/A1:2018-11

UL 61010-2-201:2018

CSA C22.2 No. 61010-2-201:2018

CB TEST CERTIFICATE

IEC 610101-1:2010

IEC 61010-1:2010/AMD1:2016
IEC 61010-2-201:2017
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9.4 Ordering details

6 x up to 3 kW, continuous power 18 kW

Integrated power measurement Short circuit detection, DC link monitoring, automatic
frequency tuning, resonant frequency monitoring

N
=

g

MHS Induction Generator 4 x 7,5 kW 610 640 00 W
NS

4 x up to 7.5 kW, total power 30 kW (peak power), continuous power 26 kW m

R
49

Integrated power measurement, short circuit detection, DC link monitoring, automatic
frequency tuning, resonant frequency monitoring

9.4.1 Accessories

MHS Controller IRT
Feldbus PROFINET 10

Temperature control, system monitoring, fieldbus communication, power control, bus
coupler for up to 7 MHS power amplifiers, software update via SD

MHS Controller CANopen 610 610 10

MHS Controller CANopen
Fieldbus EtherCAT

Temperature control, system monitoring, fieldbus communication, power control, bus
coupler for up to 7 MHS power amplifiers, software update via SD

MHS Controller EtherCAT 610 610 20

MHS Controller ETH
Fieldbus EtherCAT

Temperature control, system monitoring, fieldbus communication, power control, bus
coupler for up to 7 MHS power amplifiers, software update via SD

9.5 Sales & Service

Information about our sales and service network with the associated addresses can be easily found on
the Internet. Of course, the employees at the main plant in Malente will also be happy to assist you:

9.5.1 Main plant Malente

Kendrion Kuhnke Automation GmbHIndustrial Control Systems
Latjenburger StralRe 10123714 Malente, Germany

MHS Induction Generator (E 851 EN)
25.06.2026
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Tel. +49 4523 402-0Fax +49 4523 402-201

Email sales-ics@kendrion.com
Internet www.kendrion.com

MHS Induction Generator (E 851 EN)
25.06.2026
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KENDRION

Kendrion Kuhnke Automation GmbH
Industrial Control Systems

Latjenburger Str. 101
23714 Malente

Phone: +49 4523 402 0
Fax: +49 4523 402 201

sales-ics@kendrion.com
www.kendrion.com
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