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Overview of installation sizes

L

Dimensioned drawings

The drive controls are available in the following performance classes and
under the specified installation size names.

Installation size

INVEOR MA MB MC MD
motor integrated
Recommended 0.55/0.75/1.1 11.0/15.0/18.5
motor power [kW] /15 2.2/30/4.0 55775 /22.0
Dimensions 233 x 153 x 120 | 270 x 189 x 133 | 307 x 223 x 181 | 414 x 294 x 238

[LxBxH] mm

Installation sizes
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Important information

1 Important information

This chapter contains important information on the safe handling of the
product and on the operating manual.

1.1 Notes on the documentation
The following notes are a directory for the overall documentation.

We assume no liability for any damage resulting from the non-observance of
this manual.

Provide this manual to the operator of the system so that it will be available
when required.

1.1.1 Other applicable documents

This refers to all manuals that describe how to operate the drive control
system, and any other manuals for equipment parts in use. Download the 3D
files (.stp) for INVEOR and adapter plates under www.kostal.com/industrie.

A parameter description is available for download (www.kostal.com/industrie)
for parameterising the drive control system. In the download, you will find al
the information required for correct parameterising.

1.1.2 Storing the documentation

Store this manual and all other applicable documents safely so they will be
available when required.

1.1.3 Symbols

/\ DANGER
Note on safety: Non-observance will result in death or serious injury.

/\ WARNING
Note on safety: Non-observance can lead to death or serious injury.
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Important information

ATTENTION!

Non-observance can result in material being damaged and can affect the
function of the drive control.

@ Supplemental information on operating the drive control.

@ Action: This symbol indicates that you have to perform an action. The
required actions are described step by step.
» This symbol indicates the result of an action.

1.2 Qualified staff

In the context of this operating manual and the notes relating to the product
itself, qualified staff refers to electronic specialists that are familiar with the
installation, assembly, start-up and operation of the drive control and with the
dangers involved, and whose specialist training and knowledge of relevant
standards and regulations provide them with the necessary abilities.

1.3 CE marking

With the CE marking, we as the manufacturer of the device confirm that the
drive control meets the basic requirements of the following guidelines:

— Directive on Electromagnetic Compatibility (Directive 2004/108/EC of the
Council)
— Low Voltage Directive (Directive 2006/95/EC of the Council)

You will find the declaration of conformity for download on
www.kostal.com/industrie.

1.4 Safety instructions

The following warnings, precautionary measures and comments are provided
for your safety and serve to prevent damage to the drive control and the
components connected to it. This chapter contains warnings and notes that
are generally applicable when handling drive controls. They are separated into
general information, transport & storage, start-up, operation, repair and
dismantling & disposal.

Specific warnings and comments that apply to specific activities are placed at
the start of the appropriate chapters and are repeated and enhanced at
different critical points within these chapters.
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Please read this information carefully, as it is provided for your personal safety
and will also support a longer life for the drive control and the connected
devices.

1.4.1 General information

A\ WARNING

This drive control contains dangerous voltage and controls revolving
mechanical parts that may be dangerous.

Disregarding warnings or non-compliance with the notes in this manual can
result in death, serious injury or serious damage to property.

® Only appropriately trained persons may perform work on this drive control.
These persons must be familiar with all safety instructions and all measures
relating to installation, operation and maintenance that are contained in this
manual. Proper and safe operation of the drive control requires proper
transport, installation, operation and maintenance.

/\ WARNING
Danger of fire or electric shock.

Improper use, changes and the use of spare parts and accessories not sold
or recommended by the manufacturer of the drive control can cause fire,
electric shock and injury.

® The cooling elements in the drive control and motor can reach
temperatures above 70 °C. Ensure that there is sufficient distance from
neighbouring components during installation. Allow sufficient cooling time
before working on the drive control or the motor. If necessary, protection
should be installed against accidental contact.

ATTENTION!

The drive control can only be operated safely if the required environmental
conditions listed in the “Suitable environmental conditions” chapter are
fulfilled.
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ATTENTION!

This operating manual must be accessible near the device and available to
all users.

ATTENTION!

Please read these safety instructions and warnings before installation and
start-up; this also applies to all warning signs attached to the device. Make
sure that the warning signs are legible and replace missing or damaged
signs.

1.4.2 Transport & storage

ATTENTION!
Risk of damaging the drive control.

If the notes are not observed, the drive control could be damaged and
destroyed during subsequent start-up.

® Proper and safe operation of the drive control requires proper storage, set-
up and assembly as well as careful operation and maintenance.
The drive control must be protected from mechanical jolts and vibrations
during transport and storage. Protection from impermissible temperatures
(see technical data) must also be guaranteed.
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1.4.3 Commissioning

N\ WARNING
Danger of injury through electric shock.
Non-observance of warnings can result in serious injury or damage.

® Only hard-wired network connections are permitted. The device must be
grounded (DIN EN 61140; VDE 0140-1).

® Frequency inverters of the INVEOR series can contain contact currents
(leakage currents) > 3.5 mA. According to chapter 4.3.5.5.2 of DIN EN
61800-5-1, a reinforced protective ground wire (at least 10 mm? Cu or
16 mm? Al) must be used.

@ [f three-phase frequency inverters are in use, it is not permitted to use
standard type A Fl protection switches, or RCDs (residual current-operated
protective devices) to protect from direct or indirect contact. According to
DIN VDE 0160, section 5.5.2 and EN 50178, section 5.2.11.1, the FI
protection switch must be universal current sensitive (RCD type B).

® The following terminals can lead to dangerous currents even when the
motor is not running:

— Supply terminals X1: L1, L2, L3
— Motor connection terminals X2: U, V, W
— Connecting terminals X6, X7: Relay contacts for relays 1 and 2

@ [f different voltages are in use (e.g. +24 V/230 V), crossing cable runs are
never permitted. The operator must also ensure compliance with the
applicable regulations (e.g. double or strengthened insulation acc. to DIN
EN 61800-5-1).

® The drive control contains components susceptible to electrical discharge.
These components can be destroyed through improper handling;
therefore, precautionary measures against electrostatic charges must be
taken when work is performed on these components.
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1.4.4 Operation

N\ WARNING
Danger of injury due to electric shocks or restarting motors.
Non-observance of warnings can result in serious injury or damage.

® Observe the following instructions during operation:

The drive control works with high voltages.

When electrical devices are operated, some parts of them are always
subject to dangerous voltage.

Emergency off equipment according to DIN EN 60204-1; VDE 0113-
1:2007-06 has to be functional in all operating modes of the control
device. Resetting the emergency stop equipment may not result in
uncontrolled or undefined restarting.

In order to ensure safe disconnection from the mains, the mains cable
has to be all-pole disconnected from the drive control.

Certain parameter settings can result in the drive control restarting
automatically after the supply voltage has failed.

ATTENTION!
Risk of damaging the drive control.

If the notes are not observed, the drive control could be damaged and
destroyed during subsequent start-up.

® Observe the following instructions during operation:

The motor parameters, especially the I°T settings, have to be configured
properly to provide proper motor overload protection.

The drive control contains internal motor overload protection. See
P0610 (level 3) and P0335. I2T is ON by default. Motor overload
protection can also be ensured via an external PTC.

The drive control may not be used as “Emergency-off equipment” (see
DIN EN 60204-1; VDE 0113-1:2007-06).

Drive controls are maintenance-free if operated properly. If the air
contains dust, the cooling fins of the motor and drive control have to be
cleaned regularly.
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1.45 Repairs

ATTENTION!

Risk of damaging the drive control.

If the notes are not observed, the drive control could be damaged and
destroyed during subsequent start-up.

® Repairs of the drive control may only be performed by the KOSTAL Service
department.

N\ WARNING

Danger of injury through electric shock.

Non-observance of warnings can result in serious injury or damage.

® When the drive control is disconnected from the mains voltage, parts and

connections of the device subject to current may not be touched
immediately in case the condensers are still charged.

1.4.6 Disassembly & disposal

@ Screw and snap-on connections are easy to release and
allow the drive control to be dismantled into its individual
parts. These parts can be sorted for recycling. Please
comply with local regulations during disposal.

@ Components with electronic parts may not be placed in
normal household waste. They have to be collected
separately with old electric and electronic equipment in
accordance with applicable legislation.
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1.5 Proper use

If the device is installed in a machine, inverters may not be started up (i.e.
intended operation may not begin) until it has been determined that the
machine complies with the regulations in EC Directive 2006/42/EC (machine
directive); DIN EN 60204-1; VDE 0113-1:2007-06 must be observed.

Start-up (i.e. beginning intended operation) is only permitted if the EMV
Directive (2004/108/EC) is complied with.

The harmonised standards of series DIN EN 50178; VDE 0160:1998-04 have
to be applied for this drive control along with DIN EN 60439-1; VDE 0660-
500:2005-01.

This drive control may not be operated in areas where there is a danger of
explosion.

Repairs may only be performed by authorised repair bodies. Independent and
unauthorised intervention can result in death, injury and damage. The
warranty provided by KOSTAL will be invalidated in this case.

External mechanical loads such as stepping on the housing are not
permitted.

@ Using drive units in equipment that is not fixed is
considered as an exceptional environmental condition
and is only permitted if allowed by the standards and
guidelines applicable on site.

1.6 Responsibility

As a basic principle, electronic devices are not fail-proof. The operator and/or
the contractor setting up the machine or system is responsible for ensuring
that the drive is moved to a safe state if the device fails.

Section “Electrical equipment of machines” in DIN EN 60204-1; VDE 0113-
1:2007-06, “Safety of machinery” describes the safety requirements for
electric control units. These are provided for the safety of persons and
machines, and in order to retain the functional capability of the machine or
system; they have to be observed.

The function of an emergency-off feature does not have to result in the power
supply for the drive being switched off. In order to prevent danger, it can be
useful to keep individual drives in operation or initiate specific safety
procedures. The performance of emergency-off measures is evaluated by
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means of a risk assessment for the machine or system and its electrical
equipment, and is determined with a selection of the circuit category
according to DIN EN 13849 “Safety of machinery — Safety-related parts of
control systems”.

1.7 Contacts for information

Further information is available from:
Central service hotline

Tel: +49 2331 8040-4848
Monday to Friday: 7.00 to 17.00 (local time)
Fax: +49 2331 8040-4811

Email: INVEOR-service@kostal.com
Internet address

Customers can access technical and general information from the following
address:

www.kostal.com/industrie
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Overview of the drive control

2 Overview of the drive control

This chapter contains information on the scope of delivery for the drive control

and the function description.

2.1 Model description

Article name KOSTAL “INVEOR”
INV MA 4 0,55 LOOA0O G0O0000 S00 000 1

1 2 3 4 5

= k)4
6 7 8 9

Fig. 1:  Article description

Key

1 Drive control series: INVEOR

2 Installation location/installation size: M —
integrated into a motor, installation size: A, B,
C,D

()]

Housing: GO - standard (black with
inscription);

0 - standard (cooling element);

0 — standard (with potentiometer); 00 —
standard screw connections

Firmware version: SO0 — standard

3 Input voltage: 4 — 400 V

Versions: 000 — standard; 001 — specific

4 Recommended motor power: 0.55; 0.75;
1.1;1.5; 2.2; 3; 4, 5.5; 7.5; 11, 15; 18.5; 22
kw

Equipment generation: 1 — current version

5 Printes circuit board: LOO — standard (without
brake chopper);
AO0O0 - standard (without TTL evaluation);
— standard (without field bus)
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Overview of the drive control

2.2 Scope of delivery

Compare your product to the scope of delivery described below.

Fig. 2: Scope of delivery

Key

Drive control article number

Adapter plate article number

1 Drive control (variant)

5 Adapter plate with connecting terminal

2 Poly bag with fastening bolts

6 Poly bag with connecting material for
terminal block

3 Cable screw connections
4 Operating manual

7 Seal (not part of the scope of delivery)

8 Motor (not part of the scope of delivery)
16 Operating manual INVEOR
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2.3 Description of the INVEOR drive control

The INVEOR drive control is a device for speed control in three-phase a.c.
motors.

The drive control can be integrated in the motor (with the standard adapter
plate) or close to the motor (with the wall installation adapter plate).

The permitted ambient temperatures specified under Technical data refer to
operation at nominal load. In many cases of application, higher temperatures
may be permitted after a detailed technical analysis. These have to be
approved by KOSTAL for each individual case.

3 Installation

3.1 Safety instructions during installation

A\ WARNING

® |nstallation may be performed only be appropriately qualified employees
who are trained in the set-up, installation, start-up and operation of the
product. Work performed on the drive control by unqualified staff and non-
observance of warnings can result in serious injury or damage.

® The device must be grounded in accordance with DIN EN 61140; VDE
0140, NEC and other relevant standards. Mains connections must be
hardwired.
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3.2 Installation requirements

3.2.1 Suitable ambient conditions

Altitude of the installation up to 1,000 m above sea level / over 1,000 m with reduced

site: performance (1% per 100 m) (max. 2,000 m)

Ambient temperature: -25 °C to +50 °C (different ambient temperatures may be possible
in individual cases)

Relative humidity: < 96%, condensation not permitted

Resistance to vibration and | acc. to FN 942 017 part 4; 5.3.3.3 Combined test 2;

shock: 5...200 Hz for sinusoidal oscillation

Electromagnetic Immune to interference acc. to DIN EN 61800-3

compatibility:

Cooling: Surface cooling:

installation sizes A to C: free convection;
installation size C: optionally with integrated fan
installation size D: with integrated fans

Tab. 1:  Ambient conditions

® Make certain that the housing type (protection type) is suitable for the
operating environment:

— Ensure that the seal between the motor and the adapter plate is inserted
correctly.

— Allunused cable screw connections have to be sealed.

— Check that the cover of the drive control is closed and bolted down
tightly.

Although the drive control can, in principle, be subsequently painted, the user
must nevertheless check the material compatibility of the paint that is to be
used. A failure to comply with this can eventually result in the loss of the
protection class (particularly in respect of seals and fibre-optic elements). The
standard colour is black (RAL 9005).

Disassembling the circuit boards (even for the purpose of painting the
housing sections) renders the warranty void!

Mounting points and sealing surfaces must be kept free of paint for purposes
of EMC and earthing!
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3.2.2 Suitable installation location for the motor integrated drive
control

® Ensure that the motor with a motor integrated drive control is only installed
and operated if aligned as shown in the following image.

Il

© YOIANI

Fig. 3: Motor installation location/permitted alignments

3.2.3 Basic connection versions

Fig. 4: Star or triangle connection for drive controls integrated in the motor
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ATTENTION!
Risk of damaging the drive control.

The correct phase sequence must be observed when the drive control is
connected, as the motor could otherwise be overloaded.

® Ensure that the phase sequence is correct when connecting the motor.

The supplied assembly material can be used to connect core end sleeves
and cable shoes. Fig. 4 shows the different connection options.

@ Unused open cable ends in the motor terminal box must
be insulated.

u@ If a PTC or Klixxon is used, the electric jumper fitted on
the connection terminal for the PTC in the delivery state
has to be removed.

The cross-section of the supply line has to be designed according to the
transfer category and the maximum permitted current. The contractor starting
up the device must ensure the power line protection.

3.2.4  Short circuit and ground protection

The drive control contains an internal short circuit and ground protection.
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3.2.5 Wiring instructions

The control connections of the application card are located inside the drive
control.
The configuration can vary, depending on the version.

Terminals: Plug terminal clamp with activation button
(slot screwdriver, max. width 2.5 mm)

Connection cross-section: 0.5 to 1.5 mm?, single-wire, AWG 20 to

AWG 14

Connection cross-section: 0.75 to 1.5 mm?, fine-wired, AWG 18 to

AWG 14

Connection cross-section: 0.5 to 1.0 mm?, fine-wired, (core end sleeves

with and without plastic collar)
Length of stripped insulation: 9 to 10 mm

The terminals for the mains cable are located inside the drive control. The
INVEOR also has the option of being equipped with terminals for connecting
a brake resistor.

The configuration can vary, depending on the version.

Core end sleeves with plastic collars and lugs are recommended.

Terminals: Spring force connection
(slot screwdriver, max. width 2.5 mm)

Connection cross-section: 0.2 to 10 mm?, rigid, 0.2 to 6 mm?, flexible

Connection cross-section: 0.25 to 6 mm?
(core end sleeves without plastic collar)

Connection cross-section: 0.25 to 4 mm?
(core end sleeves with plastic collar)

Connection cross-section: 0.25 to 1.5 mm? for 2 conductors of the same
cross-section
(twin-core end sleeves with plastic collar)

Conductor cross-section: AWG 24 to AWG 8

Length of stripped insulation: 15 mm
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3.2.6 Preventing electromagnetic interferences

Screened lines should be used for control circuits where possible. The
screening should be applied to the line end with special care without laying
the leads across longer stretches without screening.

Screening for analogue target values should only be applied on one side of
the drive control.

In principle, control lines should always be laid as far away from power-
conducting lines; it may be necessary to use separate ducts. If lines do cross,
they should do so at an angle of 90°.

Upstream circuit elements, such as protector switches and brake coils, or
circuit elements that are operated via the outputs of the drive control have to
be interference-suppressed. RC circuits are suitable as a.c. voltage protector
switches, while free-wheeling diodes or varistors are usually used as dc
voltage protector switches. These interference suppression devices are
attached directly to the protector switch coils. Power supply for a mechanical
brake may not be carried in the same cable.

Power connections between the drive control and the motor should always
be screened or reinforced, and the screening has to have large-scale
grounding at both ends. The use of EMV cable screw connections is
recommended. These are not part of the scope of delivery.

Wiring suitable for EMV must be ensured.

3.3 Installing the drive control integrated in the motor

3.3.1 Mechanical installation

Proceed as follows when mechanically installing the drive control:

1. Open the standard motor connection box.

2. Disconnect the wires from the connection terminals. Memorise or write
down the connection sequence.

3. Remove the motor terminal block if necessary.

4. Remove the fastening screws of the connection housing and remove it.
Make sure that the seal is not damaged.
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Fig. 5:  Assembly sequence: Connection box — adapter plate

@ The standard adapter plate is an adapter plate whose
underpart has not been refinished. There are no
boreholes.

Individual tailored adapter plates for selected motors are
available from KOSTAL.

5. Adjust the adapter plate (1) by creating the appropriate boreholes (2) for
attachment to the motor.

@ The contractor starting up the device is responsible for
complying with the protection category when sealing the
adapter plate on the motor.

In case of questions, please contact your usual KOSTAL
contact person.

6. Place the seal (3).

7. Lead the motor connection line past the connection terminal and through
the adapter plate; attach the adapter plate to the motor with the four
fastening bolts (4) (torque: 2.0 Nm).
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8. Attach the engine wires in the correct circuit, see also Fig. 4. (torque: 3,0
Nm).

When installing the engine wires, ensure that all bolts on
the terminal board are used with the nuts provided, even
if the star point is not connected!

Fig. 6: Electric jumper
9. If a motor PTC/Klixxon is available, wire the connection cables to terminals
T1 and T2 (1) (torque: 0.6 Nm).

u@ Make sure during assembly that the connection cables
are not trapped.

@ If the motor has a temperature sensor, this has to be
connected to terminals T1 and T2 (1); this requires that
the electric jumper (2) fitted in the delivery state has to be
removed.

If the electric jumper is installed, the temperature of
the motor will not be monitored.

10.Plug the drive control onto the adapter plate and fasten it evenly using the
four lateral bolts (torque: 4.0 Nm).
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3.3.2 Power connection
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Fig. 7. Power connection

® Unscrew the four bolts from the housing cover of the drive control and
remove the cover.

@ Guide the power cord through the cable connection and connect the
phases to contacts L1, L2, L3 and the ground cable to the PE contact of
the connection terminal. The cable provides strain relief, and the PE
connection line has to be connected in a leading fashion (considerably
longer).

@ If a brake resistor is connected, screened and doubly
insulated lines must be used.

Terminal Designation Configuration
no.

1 L1 Mains phase 1
2 L2 Mains phase 2
3 L3 Mains phase 3
4 PE Ground cable

Tab.2:  Terminal configuration X1
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3.3.3 Connections for brake resistor

Terminal Designation Configuration

no.

1 B+ Connection for brake resistor (+)
2 B— Connection for brake resistor (-)

Tab. 3:  Optional terminal configuration for brake chopper

3.3.4 Control connections
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Fig. 8: Control connections

ATTENTION
Danger of external signals being coupled in.
Use only screened control lines.

® Guide the required control lines into the housing through the cable screw
connections.

@® Connect the control lines according to the figure and/or table. Use
screened control lines.

® Place the cover on the housing of the drive control and bolt it (torque:
2.0 Nm) tight.
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Terminal Designation Configuration

no.

1 24V In ext. power supply

2 GND (ground) Mass

3 24 V Out int. power supply

4 GND (ground) Mass

5 24 V Out int. power supply

6 Dig. In 1 Target value release
(parameter 1,131)

7 Dig. In 2 Free (not allocate