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General Information
About this documentation

1 General Information

1.1  About this documentation

This documentation is an integral part of the product. The documentation is intended for
all employees who perform assembly, installation, startup, and service work on the
product.

Make sure this documentation is accessible and legible. Ensure that persons
responsible for the system and its operation, as well as persons who work independently
on the unit, have read through the entire documentation and understood it. If you are
unclear about any of the information in this documentation, or if you require further
information, contact SEW-EURODRIVE.

1.2  Structure of the safety notes

1.21 Meaning of signal words
The following table shows the grading and meaning of the signal words for safety notes.

Signal word Meaning Consequences if disregarded
A DANGER Imminent hazard Severe or fatal injuries
A WARNING Possible dangerous situation Severe or fatal injuries

A CAUTION Possible dangerous situation Minor injuries

NOTICE Possible damage to property Damage to the drive system or its
environment

INFORMATION Useful information or tip:
Simplifies handling of the drive
system.

1.2.2 Structure of section-related safety notes

Section-related safety notes do not apply to a specific action but to several actions
pertaining to one subject. The danger symbols used either indicate a general hazard or
a specific hazard.

This is the formal structure of a safety note for a specific section:

A SIGNAL WORD

Type and source of hazard.

Possible consequence(s) if disregarded.
» Measure(s) to prevent the hazard.

1.2.3 Structure of embedded safety notes

Embedded safety notes are directly integrated into the instructions just before the
description of the dangerous action.

This is the formal structure of an embedded safety note:
* A SIGNAL WORD Type and source of hazard.
Possible consequence(s) if disregarded.
— Measure(s) to prevent the hazard.
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1.3

1.4

1.5

1.6

1.7

General Information
Rights to claim under limited warranty

Rights to claim under limited warranty

A requirement of fault-free operation and fulfillment of any rights to claim under limited
warranty is that you adhere to the information in the documentation. You should
therefore read the documentation before you start working with the unit!

Exclusion of liability

You must comply with the information contained in this documentation to ensure safe
operation and to achieve the specified product characteristics and performance
features. SEW-EURODRIVE assumes no liability for injury to persons or damage to
equipment or property resulting from non-observance of these operating instructions. In
such cases, any liability for defects is excluded.

Other applicable documentation
Note also the following documentation:
+ "DR.71 - 315 AC Motors" operating instructions

You can download or order this publication on the Internet (http://www.sew-
eurodrive.com under the heading "Documentation").

Product names and trademarks

All product names in this documentation are trademarks or registered trademarks of
their respective titleholders.

Copyright
© 2014 SEW-EURODRIVE. All rights reserved.

Unauthorized duplication, modification, distribution, or other utilization of the whole or
any part of this documentation is strictly prohibited.
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2.1

2.2

2.3

Safety Notes

The following basic safety notes must be read carefully to prevent injury to persons and
damage to property. The operator must ensure that the basic safety notes are read and
adhered to. Ensure that persons responsible for the system and its operation, as well as
persons who work independently on the unit, have read through the operating
instructions carefully and understood them. If you are unclear about any of the
information in this documentation, or if you require further information, please contact
SEW-EURODRIVE.

Preliminary information

The following safety notes are primarily concerned with the use of MOVI4R-U® units.
If you use other SEW components, also refer to the safety notes for these particular
components in the corresponding documentation.

Please also observe the supplementary safety notes in the individual chapters of this
documentation.

General
Never install or operate damaged products. In the event of damage, submit a complaint
to the shipping company immediately.
During operation, the MOVI4R-U® unit can have live or uninsulated parts, as well as hot
surfaces according to the degree of protection.
Removing covers without authorization, improper use as well as incorrect installation or
operation may result in severe injuries to persons or damage to machinery.
Consult the documentation for further information.

Target group

Only qualified electricians are authorized to install, start up or service the units or
correct unit faults (observing IEC 60364 or CENELEC HD 384 or DIN VDE 0100 and
IEC 60664 or DIN VDE 0110 as well as national accident prevention guidelines).

Qualified personnel in the context of these basic safety notes are persons familiar with
installation, assembly, startup and operation of the product who possess the necessary
qualifications.

All persons involved in any other work, such as transportation, storage, operation and
disposal, must be trained appropriately.
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2.4

2.41

2.4.2

2.5

2.6

Safety Notes
Designated use

Designated use

The MOVI4R-U® unit is a component intended for installation in electrical systems or
machines.

In case of installation in machines, startup of MOVI4R-U® units (i.e. start of designated
operation) is prohibited until it is determined that the machine meets the requirements
stipulated in the Machinery Directive 2006/42/EC.

Startup (i.e. the start of designated use) is only permitted under observance of EMC
Directive 2004/108/EC.

The MOVI4R-U® unit meets the requirements stipulated in the Low Voltage Directive
2006/95/EC. The standards contained in the declaration of conformity are applied to the
MOVI4R-U® unit.

Observe the technical data and information on the connection requirements as provided
on the nameplate and in the documentation.

Safety functions
MOVI4R-U® units may not perform safety functions.

Lifting applications
MOVI4R-U® units are not designed for lifting applications.

Transportation and storage

You must observe the notes on transportation, storage and proper handling. Observe
the climatic conditions as stated in the "Technical Data" sections.

Installation

The units must be installed and cooled according to the regulations and specifications
in the corresponding documentation.

Protect the MOVI4R-U® units from improper strain.
The following applications are prohibited unless explicitly permitted:
+ Use in potentially explosive atmospheres.

+ Use in areas exposed to harmful oils, acids, gases, vapors, dust, radiation,
aggressive cleaning agents and solvents, etc.

* Use in non-stationary applications with strong mechanical oscillation and impact
loads; see the "Technical Data" chapter.
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2.7

2.8

2.9

Electrical connection

Observe applicable national accident prevention regulations (e.g. BGV A3) when
working on a live MOVI4R-U® unit.

Perform electrical installation according to the pertinent regulations (e.g. cable cross
sections, fusing, protective conductor connection). For any additional information, refer
to the applicable documentation.

For notes on EMC compliant installation, such as shielding, grounding, arrangement of
fiters and routing of lines, refer to the "Installation instructions" chapter. The
manufacturer of the system or machine is responsible for maintaining the limits
established by EMC legislation.

Protective measures and protection devices must comply with the regulations in force
(e.g. EN 60204-1 or EN 61800-5-1).

Safe disconnection

Operation

The MOVI4R-U® unit meets all requirements for reliable disconnection of power and
electronics connections in accordance with EN 61800-5-1. All connected circuits must
also satisfy the requirements for safe disconnection to ensure reliable isolation.

Systems into which MOVI4R-U® unit is installed must, if necessary, be equipped with
additional monitoring and protection devices according to applicable safety regulations;
e.g., the German law governing technical equipment (Gesetz Uber technische
Arbeitsmittel), accident prevention regulations, etc. Additional protective measures may
be necessary for applications with increased potential risk.

Do not touch live parts or power connections immediately after disconnecting the
MOVI4R-U® unit from the supply voltage because there may still be some charged
capacitors. Wait at least for 1 minute after having switched off the supply voltage.

As soon as supply voltage is applied to the MOVI4R-U® unit, the MOVI4R-U® unit must
be closed, i.e. the control plate and any optional fans must be connected.

Never disconnect cable connections during operation. Doing so can lead to dangerous
electric arcs forming, which can cause irreparable damage to the unit (fire risk,
irreparable contacts).

The unit may still be live and connected to the supply system, even if the operation LEDs
are no longer illuminated.

Mechanical blocking or internal safety functions of the unit can cause a motor standstill.
Eliminating the cause of the problem or performing a reset may result in the drive re-
starting automatically. If, for safety reasons, this is not permitted for the drive-controlled
machine, disconnect the unit from the supply system before correcting the error.

Warning — danger of burns: The surface temperature of MOVI4R-U® unit can exceed
60°C during operation!
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3 Unit Structure
MOVI4R-U® inverter

3 Unit Structure
3.1 MOVI4R-U® inverter

MOVI4R-U® is an inverter for controlling asynchronous motors.

The following figure illustrates the structure of the size 1 MOVI4R-U® inverter:
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Control plate
Housing with cooling fins
Instruction sign
EMC toroidal core
Cable seal
Power section
Fan (optional)

3.1.1  MOVI4R-U® inverter features
The MOVI4R-U® inverter has the following characteristics:

.
3

3

10

Robust housing with IP54 protection

Frequency inverter with V/f control

Power range from 0.25 to 1.1 kW

Binary input control, or operation at the unit

Setpoint selection using the analog input, or settings can be made on the unit
2 speed setpoints

Simple startup and operation at the control plate

Quick replacement of the power section and the control plate

The housing can be reused
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Spare parts

3.2 Spare parts

The following spare parts are available for the MOVI4R-U® inverter:

Spare part Part number
Housing for version without fan 18151213
Housing for version with fan 18155529
1 x AC 200 — 240 V power section 28213556
3 x AC 200 — 240 V power section 28213688
3 x AC 380 — 500 V power section 28213661
Flat ribbon cable between the power section and the control 19104936
plate

MUOP11A control plate 18258328
MUPF11A fan 28208668
Cable seal for cables with @=5-8 mm /8 — 11.5 mm 18151221
Shield plate 18151248
Grounding bracket 00104426
Screw (for shield plate) 00130591
EMC toroidal core 19103360

Operating Instructions — MOVI4R-U®
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Unit Structure
MOVI4R-U® inverter type designation

3.3 MOVI4R-U® inverter type designation

3.3.1  Nameplate of complete unit

The following figure shows an example of the nameplate of the complete MOVI4R-U®
inverter unit (on the side of the housing):

Input:  1x200..240V/6,3A/50..60Hz
Output: 3x..Un/2,8A/2..100Hz

9651342347

The following figure shows an example of the nameplate of the complete MOVI4R-U®
inverter unit (on the front of the control plate):

01.1234567890.0001.13 TED
MUWAO37-231-S00-00/PF LM

9651345803

3.3.2 Power section nameplate
The following figure shows an example of the nameplate of the power section:

part-#: 18226485.10
10.11.10.xx - 12345678901
Input: Output;
1x200..240V | 3x..Un
6,3A(6,8A%) |2,8A(3,3A%)
50.60Hz  12..100Hz
*) with SEW fan MUPF11A

D-76646 Bruchsal
- | E.:H

9651348875

The nameplate for the power section can be found on the front of the power section. It is
not visible from the outside when the unit is closed.
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MOVI4R-U® inverter type designation

3.3.3 Type designation

The following table shows an example of the type designation of the MOVI4R-U®

inverter:
MUW A 037 -231-S00-00/PF
|  Option
PF = Fan
Version

Operating Instructions — MOVI4R-U®

00 = Standard

Control plate
S00 = Standard control plate

Connection type

1 = 1-phase
3 = 3-phase
Supply voltage
23 = AC200-240V
40 = AC 380-400V
50 = AC380-500V

Output power

025 = 0.25 kW

037 = 0.37 kW

055 = 0.55 kW

075 = 0.75 kW

110 = 1.10 kW

Version

Series

W = Mounting close to the motor

MU = MOVI4R-U® unit series

13
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Unit Structure
Control plate type designation

3.4 Control plate type designation

3.4.1 Control plate nameplate
The following figure shows an example of the nameplate of the control plate:

MUOP11A
P #: 18258328.10 i e

9652695563

The nameplate for the control plate can be found on the control plate (inside the unit).
It is not visible from the outside when the unit is closed.

3.4.2 Type designation
The following table shows an example of the type designation of the control plate:

MUOP 11 A

|— Version
Variant

11 = Standard

Component
OP = Control plate

MU = MOVI4R-U® unit series

Operating Instructions — MOVI4R-U®
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4 Mechanical Installation

4.1 Installation instructions

4.1.1 General information

NOTICE

Loss of guaranteed degree of protection if the MOVI4R-U® inverter is installed
incorrectly or not at all.

Damage to the MOVI4R-U® inverter.

* Protect the power section and the control plate from dust and moisture when
removing the control plate from the housing.

Note the following when installing the MOVI4R-U® inverter:

3

Observe the general safety notes.

Only install the MOVI4R-U® inverter drive on a level, low-vibration, and torsionally

rigid support structure.

Ensure sufficient clearance around the unit to allow for adequate cooling. Warm

outlet air of other units must not be drawn in.

Comply with all instructions referring to the technical data and the permissible

conditions where the unit is operated.
Use only the provided attachment options when mounting the drive.
Seal unused cable entries.

The degree of protection specified in the technical data only applies if the MOVI4R-U®

inverter is properly installed.

4.1.2 Installation requirements

Make sure that the following requirements are met before you start installing the unit:

The entries on the nameplate of the MOVI4R-U® inverter match the voltage supply

system.

The MOVI4R-U® inverter is undamaged (no damage caused by transport or

storage).

The ambient temperature corresponds to the specifications in the "Technical Data"

chapter.

Operating Instructions — MOVI4R-U®

15



Mechanical Installation

Mounting position

4

Mounting position

4.2

:

9282518667

\Q .&\\w\\\\\\\%\

V' 4

L\

The MOVI4R-U® inverter may only be installed according to the following mounting

positions.

MOVI4R-U® installation

4.3

Mount the MOVI4R-U® inverter with 4 M5 screws according to the following figure:

(Tightening torque 2.0 — 2.4 Nm (18 — 21 Ib.in))

e/

9282535691

Operating Instructions — MOVI4R-U®
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General information

5 Electrical Installation
5.1 General information

Observe the following notes on electrical installation:
» Observe the general safety notes.

* Comply with all instructions referring to the technical data and the permissible
conditions where the unit is operated.

¢ Seal unused cable entries.

5.2 Installation planning taking EMC aspects into account

i

INFORMATION

This drive system is not designed for operation on a public low voltage grid that
supplies residential areas.

MOVI4R-U® units can cause EMC interference within the permitted limit range
according to EN 61800-3. (see Technical Data). In this case, it is recommended that
the user take suitable measures.

For detailed information on EMC-compliant installation, refer to the SEW publication
Drive Engineering — Practical Implementation, "Electromagnetic Compatibility in Drive
Engineering”.

Successful installation depends on selecting the correct cables, providing correct
grounding and a functioning equipotential bonding.

You must always apply the relevant standards.

Observe the notes in the following chapters in particular.

Operating Instructions — MOVI4R-U®
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Electrical Installation
Installation planning taking EMC aspects into account

5.2.1 Equipotential bonding

Regardless of the protective earth connection, it is essential that low-impedance, HF-
capable equipotential bonding is provided (see also EN 60204-1 or DIN VDE 0100-540):

Establish a connection over a wide surface
area between the MOVI4R-U® housing and
the system (untreated, unpainted, uncoated
mounting surface).

[1] Conductive connection over a large area
between MOVI4R-U® inverter and the
mounting plate

[2] PE conductor on housing

[3] PE conductor in the power supply cable

11 [ (3]
9343485195

Do not use the cable shields of data lines for equipotential bonding.

5.2.2 Data cables (binary inputs/outputs)

Route the data cables for the binary inputs/outputs separately from cables that emit
interference (such as control cables of solenoid valves, motor cables).

5.2.3 Cable shields
* Must have good EMC properties (high shield attenuation)
* May not serve only as mechanical protection for the cable.
* Must be connected to a wide area of the unit's metal housing at the cable ends.

Operating Instructions — MOVI4R-U®
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Installation instructions

5.3 Installation instructions

5.3.1 Connecting power supply cables

» The rated voltage and frequency of the MOVI4R-U® inverter must correspond to the
data for the power supply system.

» Install line fuses at the beginning of the power supply cable behind the supply bus
junction. Use D, DO, NH fuses or circuit breakers. Select the fuse size according to
the cable cross section.

+ Cable cross section according to input current l;,, for rated power (see the
"Technical Data" chapter).

Operation on Operation of MOVI4R-U® inverters on IT supply systems is in preparation.
IT system

5.3.2 Permitted outer cable diameter and cable cross section
Power terminals Observe the permitted outer cable diameters and cable cross sections for installation:

Power terminals

Outer cable diameter Power supply cable: 7.0 — 10.0 mm
Motor cable: 8.0 — 11.5 mm
Cable cross section 0.25 mm? — 2.5 mm?
AWG24 - AWG14
Conductor end sleeves » Connect only single-wire conductors or flexible

conductors with conductor end sleeves
(DIN 46228, material E-CU) with or without

plastic collars
+ Permitted length of the conductor end sleeve: at

least 8 mm
Control terminals Observe the permitted outer cable diameters and cable cross sections for installation:
Control terminals
Outer cable diameter Control cable: 5.0 — 8.0 mm

Cable cross section

* Flexible conductor ) )
(bare litz wire) 0.25 mm* — 1.5 mm

« Conductor with AWG24 - AWG16
conductor end sleeve
without plastic collar

« Conductor with 0.25 mm2 = 0.75 mm?

conductor end sleeve
with plastic collar AWG24 — AWG19

Operating Instructions — MOVI4R-U®
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rical Installation

Installation instructions

5.3.3 Line contactor

NOTICE

Damage due to jog mode.

Damage to the MOVI4R-U® inverter.

« Do not use the line contactor for jog mode, but only for switching the MOVI4R-U®

inverter on and off. In jog mode, use the control signals (binary inputs).

e Observe the minimum switch-off time for the line contactor:

— 20 s for MOVI4R-U® with 1-phase voltage supply
— 2 s for MOVI4R-U® with 3-phase voltage supply

Use only a contactor of utilization category AC3 (EN 60947-4-1) as a line contactor.

5.3.4 Residual current device

A WARNING
Electric shock due to incorrect RCD type.
Severe or fatal injuries.

« MOVI4R-U® can cause direct current in the protective earth conductor. When a
residual current device (RCD) is used for protection against direct or indirect
contact, only install a type B residual current device on the supply system end of
the MOVI4R-U® inverter.

3

Do not use a conventional RCD as a protective device. Universal current-sensitive
RCDs are permitted as a protective device. During normal operation of MOVI4R-U®
inverter, earth-leakage currents of > 3.5 mA can occur.

SEW-EURODRIVE recommends that you do not use RCDs. However, if a residual
current device is stipulated for direct or indirect protection against contact, observe
the above note.

Operating Instructions — MOVI4R-U®




Electrical Installation
Installation instructions

5.3.5 Information on PE connection

A WARNING

Electric shock due to incorrect connection of PE.
Severe or fatal injuries.

» Observe the following notes regarding PE connection.

(2,0 -2,5 Nm)
(18 - 21 Ib.In)

9347830667

Earth-leakage currents = 3.5 mA may occur during normal operation. To meet the
requirements of EN 61800-5-1, observe the following notes:

» The protective earth (PE) connection must meet the requirements for plants with high
earth-leakage currents.

* This usually means
— installing a PE connection cable with a minimum cross section of 10 mm?

— or installing a second PE connection cable in parallel with the original PE
connection.

5.3.6 Protection devices

« MOVI4R-U® inverters are equipped with integrated protection devices against
overload of the drive. External motor protection devices are not necessary.

Operating Instructions — MOVI4R-U®
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Installation instructions

5.3.7 EMC-compliant installation
INFORMATION

[ ]
1 This drive system is not designed for operation on a public low voltage grid that
supplies residential areas.

This is a product with restricted availability in accordance with IEC 61800-3. This
product may cause EMC interference. In this case, it is recommended that the user
take suitable measures.

For detailed information on EMC compliant installation, refer to the publication
"Electromagnetic Compatibility in Drive Engineering" from SEW-EURODRIVE.

With respect to the EMC regulation, frequency inverters cannot be operated as stand-
alone units. Regarding EMC, they can only be evaluated when they are integrated in a
drive system. Conformity is declared for a described, CE-typical drive system. These
operating instructions contain further information.

5.3.8 UL-compliant installation (in preparation)
UL and cUL approval for the MOVI4R-U® inverter series is in preparation.

5.3.9 Installation above 1000 m amsl

MOVI4R-U® inverters can also be operated at an altitude of 1000 — 4000 m amsl. To do
so, you must observe the following basic conditions.

+ At heights above 1000 m amsl, the nominal continuous power is reduced due to
reduced cooling: Iy reduction by 1% per 100 m.

* For heights from 2000 m to max. 4000 m amsl, observe the following notes:

— The safe disconnection of power and electronics connections can no longer be
assured above 2000 m. For safe disconnection, you have to take measures
according to IEC 60664-1 / EN 61800-5-1.

— Connect an overvoltage protection device upstream of MOVI4R-U® inverter to
reduce overvoltages from category Il to category Il.

Operating Instructions — MOVI4R-U®




Electrical Installation
MOVI4R-U® inverter

54 MOVI4R-U® inverter

5.4.1 Power section connections

The following figure shows the electrical connection of the power section:

[1‘] [2] [3]
—
o — a
—
= e
N|F=
[5] v
vl
[6] =
[mu]
[7] il
[8]
(0]
9282539531

[11 X5 Connection for the control plate

(2]
(3]
[4]
(5]
(6]
[7]
(8]

X4
X3
X2
X1

PE connection (IN, supply system)
PE connection (OUT, motor)
Connection for fan control
Connection for motor U, V, W
Connection for fan supply

Connection for supply system L1 — L3
Shield plate

Note the following cable routing:

9652879371

Refer to chapter "Electrical connections" for connection and cable assignment
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5.4.2 Control plate connections

The following figure shows the electrical connections on the back of the MUOP11A
control plate:

[11 X3 Connection for the power section
[2] X2 Analog inputs/outputs

* Analog input Al

» Analog output AO
[3] X1 Binary inputs/outputs

» Connection for relay

* Binary output DO

» Binary inputs DIO1 — DIO3

(1]

Note the following cable routing:

® ®
2] i 1 e A
AT
tn/
9288601483

9687031051

Refer to chapter "Electrical connections" for connection and cable assignment

Wiring diagram

for MUOP11A

control plate MUOP11A
X1: Binary inputs/outputs X1
1 Normally open contact relay REL NO 1
2 Common relay REL C 2
3 Normally closed contact relay REL NC 3
5 Binary input DIO1 (enable) DIOA 5
6 Binary input DIO2 (direction of rotation) DI02 6
7 Binary input DIO3 (setpoint source, error reset) DI03 -
X2: Analog inputs/outputs X2
1 Reference potential/mass COM 1
2 +10V output REF10V 2
3 Analog input, 0 —-10V AIN 3
4 Analog output, 0 — 10 V AOUT 4
5 Reference potential/mass COM 5

After connecting the inputs/outputs, put the insulating sheet 9687031051
on the rear of the control plate.
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5.5 Electrical connections
5.5.1 X1: Supply system connection

The following table shows information about this connection:

Function

Unit supply line connection

Connection type

Terminals, separable

» 2-pole (for 1-phase supply)
» 3-pole (for 3-phase supply)

Wiring diagram

Assignment
No. Name Function
1 L3 Phase L3 line connection
(Only for 3-phase supply)
2 L2/N Phase L2 line connection
3 L1 Line connection phase L1
Power Assemble the power supply cable as shown in the following figure:
supply cable .
prefabrication g (1] [1] PE connection
[2] Connection for supply system L1 - L3
A [3] EMC toroidal core
[4] Cable seal
[5] Sheath
R [2]
ol
©
o
oo
3 (3]
Yy 3

30-40_

[

(5]
9682311307
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5.5.2 X3: Motor connection

The following table shows information about this connection:

Function

Motor connection

Connection type

Terminals, separable, 3-pole

Wiring diagram

Assignment

No. Name Function

1 W W motor phase output

2 V V motor phase output

3 U U motor phase output
Motor cable Assemble the motor cable as shown in the following figure:

prefabrication

(1]

[11 PE connection

(2]

[3]

[4]

[5]—%

[6]

[2] Connection for motor U, V, W

A [3] Shrink tubing
[4] Braided shield
[5] Cable seal
3 [6] Sheath
A
o
@
g 8
o
I
vy
9683105675
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5.5.3 X2: Connection for fan supply

The following table shows information about this connection:

Function
Connection for fan supply

Connection type

Terminals, separable, 2-pole

Wiring diagram

k]

1 2
Assignment
No. Name Function
uz- DC link voltage, — phase
2 uz+ DC link voltage, + phase

5.5.4 X4: Connection for fan control

The following table shows information about this connection:

Function

Connection for fan controller
Connection type

Terminals, separable, 2-pole

Wiring diagram

-
N —

Assignment

No. Name Function

1 0v24 Reference potential
2 +24V +24 V control signal

Operating Instructions — MOVI4R-U®
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5.5.5 X5: Connection for the control plate (on the power section)

Flat ribbon cable

The following table shows information about this connection:

Function

Connection for the control plate on the power section

Connection type

Flat ribbon cable plug connector, male, 10-pole

Wiring diagram

135709
K\. J‘. ./)

I TN,

Shod
Assignment
No. Name Function
1 COM Reference potential
2 COM Reference potential
3 'RxD Receive line
4 +24V +24 V voltage supply
5 TxD Transmit line
6 ' TxD Sending cable
7 +24V +24 V voltage supply
8 RxD Receive line
9 ' COM Reference potential
10 COM Reference potential

The flat ribbon cable for connecting the power section and the control plate is equipped
with 2 flat ribbon cable plug connectors (10-pin, 1 male + 1 female). The flat ribbon cable
is assembled at the factory; it is connected using the plug connector on to the top of the
power section and guided to the front to the control plate.
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5.5.6 X3: Connection for the power section (on the control plate)

The following table shows information about this connection:

Function

Connection of the power section on the control plate

Connection type

Flat ribbon cable plug connector, female, 10-pole

Wiring diagram

Alered
DAHC
10 8 e‘s 4\2
Assignment
No. Name Function
1 COM Reference potential
2 ' COM Reference potential
3 RxD Receive line
4 +24V +24 V voltage supply
5 TxD Transmit line
6 TxD Transmit line
7 +24V +24 V voltage supply
8 'RxD Receive line
9 COM Reference potential
10 COM Reference potential

Operating Instructions — MOVI4R-U®
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5.5.7 X1: Binary inputs/outputs
The following table shows information about this connection:

Function
Binary inputs/outputs (on the control plate)

Connection type

Terminals, separable, 7-pole
Wiring diagram

SRR
Assignment
No. Name Function
1 REL NO Normally open contact relay
2 REL C Common relay
3 'REL NC Normally closed contact relay
4 DOO01 Binary DC 24 V output DO
5 DIO1 Binary input DIO1 (enable)
6 ' DIO2 Binary input DI02 (direction of rotation)
7 DIO3 Binary input DIO3 (setpoint source, error reset)
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5.5.8 X2: Analog inputs/outputs
The following table shows information about this connection:

Function
Analog inputs/outputs (on the control plate)

Connection type

Terminals, separable, 5-pole
Wiring diagram

12345
FARRRE
(1)

1 2 3 4 5

Assignment

No. Name Function

1 COM Reference potential/mass
2 REF10V +10 V output

3 AN Analog input, 0 — 10 V

4 AOUT Analog output, 0 — 10 V

5 COM Reference potential/mass

Operating Instructions — MOVI4R-U®
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6 Startup
6.1 General information

INFORMATION

(]
1 You must comply with the general safety notes in the chapter "Safety notes" during
startup.

Risk of crushing due to missing or defective protective covers.
Severe or fatal injuries.

+ Install the protective covers of the plant according to the instructions, also see the
operating instructions of the motor and the gear unit.

* Never start up the MOVI4R-U® drive if the protective covers are not installed.

Danger of burns due to hot surfaces of the MOVI4R-U® inverter (in particular the
cooling fins).

Serious injuries.
« Do not touch the MOVI4R-U® inverter until it has cooled down sufficiently.

Unit malfunction due to incorrect inverter settings.

Severe or fatal injuries.

» Comply with the startup instructions.

+ The installation must be carried out by qualified personnel only.
* Only use settings that are consistent with the function.

INFORMATION
* Observe the minimum switch-off time for the line contactor:

— 20 s for MOVI4R-U® with 1-phase voltage supply
—  2sfor MOVI4R-U® with 3-phase voltage supply

fde

6.2 Requirements
The following conditions apply to startup:

«  The MOVI4R-U® inverter and the drive must be installed correctly both mechanically
and electrically.

The insulating sheet is connected to the control plate; see the "Control plate unit
replacement"” / "Installing the control plate" chapters.

Appropriate safety measures prevent the drive from starting up unintentionally.

Appropriate safety measures must be taken to prevent risk of injury or damage to the
machine.
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6.3 Control knob
The following figure shows the control knob of the MOVI4R-U® inverter

(1]

9282518667
[11 Control knob with pushbutton

6.3.1  Function
The control knob is used for startup, setting parameters and operation of the drive.
The control knob is a combination of a rotary button and a pushbutton.

There are 10 function LEDs and 1 status LED arranged around the control knob.
The function LED that is currently illuminated or flashing indicates the current position
of the control knob.

Operating Instructions — MOVI4R-U®
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6.3.2 Menus

You can switch between the following menu levels using the control knob:

Selection menu

After switching the unit on, briefly press (< 1 s) the control knob to return the selection
menu.

Select one of 10 function menus from the selection menu.

Switching to the To switch to any function menu, turn the control knob until the
function menu LED of the function menu desired is illuminated, then briefly
press the control knob.

Set the desired values in the function menus (setpoint values, actual values,
parameters).

Setting values To set the value of a function menu, (setpoint values, actual
values, parameters), turn the control knob

— until all LEDs are illuminated up to the appropriate setpoint
(bargraph display),

— or until the LED of the selected parameter flashes.
The value is only active when saved.

Saving values To save the current value, press the control knob for longer
(>15s).

Switching to the To switch the selection menu, briefly press the control knob

selection menu (<15s).

You can find additional information on the function menus in the following chapter.

Submenus Only Function menu 9 — Nominal motor voltage Vy has several submenus, see
chapter 9 "Nominal motor voltage".
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6.4 Function menus
The following function menus are available in the selection menu:

[5] [6] [11 ny Actual speed value display + Setpoint setting

" /D’\gin/‘\ o 21 Acceleration/deceleration
y 2 X 3] Nmax Maximum speed
/ Boost | \
P 8 [8]
N

[4] Boost Boost
[3] L8
nmax [5] DIO3 Terminal assignment DI03/setpoint source

[6] ny Fixed speed setpoint

[2]/ @ N \[9] [71 1 Inverter output current (only display)
\/\ /\/ 8] Py Nominal motor power
i \/ [10] 9] Vy

8895242251 [10] @ Manual mode

Nominal motor voltage

The following table shows an overview of setting options in the function menus.
The factory settings are underlined.

Function menu
1 2 3 4 5 6 7 8 9 10
LED ny V=N Nmax Boost  DIO3 ny I Py VN @]
[ Nmax] [rpm/s] [rpm]  [V] [% Nmax] [% Im] [kW] vl [% Nmax]
vy ¢ vy )
1n, 10 100 12000 50 0 ne 10 20 009 230 10 100
2 m 20 90 6000 100 5 % 20 40 012 400 20 90
3 n. 30 8 3000 250 10 EmOr 30 60 018 400 30 80
_ _ _ reset / ny _ _ _ _
1: Error
4 Boost 40 70 2000 = 500 = 15 40 80 025 400 40 70
reset / Al
5 DI03 50 60 1000 750 = 20 (1) ;‘X 50 100 0.37 400 50 60
0: Al
6 n, 60 50 500 1000 25 . 60 120 055 400 60 50
- 12
7 1 70 40 250 @ 1500 30 ne 70 140 075 400 70 40
8 Py 80 30 100 | 2000 35 Ny 80 160 1.1 Devery g4 34
state
Firmware
9 Vy 9 20 50 | 2500 40 Ny 90 180 1.5 forpower 90 20
section
Firmware
10 @ 100 10 10 3000 50 Ny 100 200 22 orthe 450 40
control
plate
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6.4.1 Function menu 1 Actual speed value display + Setpoint setting

When rotating in clockwise direction,
all LEDs from LED 1 through to the LED

that signals the current actual speed
value are illuminated.

After being switched on for the first time, the MOVI4R-U® inverter starts up in Function
menu 1 Actual speed value display + Setpoint setting.

The illuminated LEDs show the current actual speed value of the drive as a bargraph
display. The display is scaled from 0 to 100% of nyax-

When rotating in counterclockwise
direction, all LEDs from LED 10
through to the LED that signals

the current actual speed value are
illuminated.

If the setpoint source is set to ny, set the speed as follows (Setting the setpoint source
in Function menu 5):

You can increase the speed setpoint by

turning the control knob to the right.

You can decrease the speed setpoint
by turning the control knob to the left.

You can increase the speed setpoint by
turning the control knob to the left.

You can decrease the speed setpoint
by turning the control knob to the right.

Turn the control knob slowly for small acceleration values. The actual speed value could
otherwise unintentionally overshoot.

The LEDs 1 — 10 show the current direction of rotation and the actual speed value of the
motor as a bargraph display, according to the following assignment.

Clockwise rotation

Counterclockwise rotation

LED Actual Sﬁied value LED Actual Sﬁied value
[% Nmaxl [% nmaxl

1 Ny 10 10-1 ny 100
1-2 A 20 10-2 | 90
1-3 Npax 30 10-3 nNmpax 80
1-4 Boost 40 10-4 Boost 70
1-5 DIO3 50 10-5 DIO3 60
1-6 ny 60 10-6 ny 50
1-7 1 70 10-7 1 40
1-8 Py 80 10-8 Py 30
1-9 Vy 90 10-9 Vy 20
1-10 @ 100 10 J 10

To save the speed setpoint, press the control knob for longer. All LEDs briefly flash to
confirm your entry.
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6.4.2 Function menu 2 Acceleration/Deceleration

Select Function menu 2 Acceleration/Deceleration in the selection menu, and briefly
press the control knob.

The flashing LED shows the acceleration and deceleration of the motor during every

3‘/4 DIO3 N, change of speed according to the following assignment:
4bost

. : P LED Acceleration/deceleration [\ Ramp time 1)
[rpm/s] [s]
@U" 1 ny 12000 0.25
2 I 6000 0.5
3 Nmax 3000 1.0
4 Boost 2000 1.5
5 DI03 1000 3
6 ny 500 6
7 1 250 12
8 Py 100 30
9 Vy 50 60
10 @& 10 300

1) Ramp time = Duration for acceleration from 0 to 3000 rpm

Set motor acceleration/deceleration using the control knob.

To save the current value, give the control knob a longer press. All LEDs briefly flash to
confirm your entry.

Operating Instructions — MOVI4R-U® 37




38

6.4.3 Function menu 3 Maximum speed

Startup
Function menus

7\%//7 DI03 n,
4| boost

n max

Select Function menu 3 — Maximum speed in the selection menu, and briefly press the

control knob.

The flashing LED shows the maximum speed according to the following assignment:

Maximum speed N,y

LED

[rpm]
1 ny 50
2 I 100
3 Npax 250
4 Boost 500
5 DIO03 750
6 np 1000
7 I 1500
8 Pn 2000
9 Vy 2500

3000

Q

Set the maximum motor speed using the control knob.
To save the current value, give the control knob a longer press. All LEDs briefly flash to

confirm your entry.
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6.4.4 Function menu 4 Boost

At very low speeds, the V/f operating mode of the inverter leads to a small torque due
to the ohmic resistance of the winding. To correct this, you can use this function menu
to set a voltage offset (Boost) in the lower frequency range.

You can increase the motor torque at very low speeds using an increasing voltage
offset.

Select Function menu 4 Boost in the selection menu, and briefly press the control knob.

The flashing LED shows the voltage offset of the V/f characteristic curve (Boost)
according to the following assignment:

7\)//7 DI03 N,
4| boost

. : P LED Voltage offset (Boost)

U [V]
I y 1 ny 0
2 I 5

3 Npax 10

4 Boost 15

5 DIO3 20

6 ny 25

7 1 30

8 Py 35

9 Vy 40

10 & 50

Set the voltage offset of the V/f characteristic curve using the control knob.

To save the current value, give the control knob a longer press. All LEDs briefly flash to
confirm your entry.
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6.4.5 Function menu 5 Terminal assignment DI03/Setpoint source

menu, and briefly press the control knob.

Select Function menu 5 — Terminal assignment DI03/Setpoint source in the selection

The flashing LED shows the function of the binary input DIO3 according to the following

\J7 DI03 n, assignment:
fost : P LED Function of binary input DI03/setpoint source,
delivery state or firmware display
@U" Binary input DIO3 does not have any function.
L The speed is specified by using the control knob to set the setpoint ny

from 0 — 100% of Npyax-

2

Switching the speed setpoint source n, — Al

DIO3 =0V The speed is specified by using the control knob to set the
setpoint ny from 0 — 100% of N4y

DIO3 =24V The speed is specified by the analog input Al (0 — 10 V)
from 0 — 100% of np gy

Error reset

3 Nmax Reset the unit error by setting the binary input DI03 = 24 V.

(Setpoint source = ny)
Error reset

4 Boost Reset the unit error by setting the binary input DI03 = 24 V.

(Setpoint source = Al)

Switching the speed setpoint source ny, — n,

DIO3 =0V The speed is specified by using the control knob to set the
5 DIO3 setpoint ny from 0 — 100% of N5y

DI03 =24 V The specified speed is the fixed setpoint n, set in
Function menu 6 from 10 — 100% of npay.

Switching the speed setpoint source Al — n,

DIO3 =0V The speed is specified by the analog input Al (0 — 10 V)
6 no from 0 — 100% of npax.

DI03 =24 V The specified speed is the fixed setpoint n, set in
Function menu 6 from 10 — 100% of np .

7 I
8 P Binary input DIO3 does not have any function.
N
9 Vv The speed is specified by using the control knob to set the setpoint ny
7 "N from 0 — 100% of Nppax-
10 @&

You can find additional information on the functions of the binary inputs in the chapter

"Functions of the MOVI4R-U® inverter".

Set the function of the binary input DI03 using the control knob.

To save the current value, give the control knob a longer press. All LEDs briefly flash to

confirm your entry.
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6.4.6 Function menu 6 Fixed speed setpoint n,

Select Function menu 6 — Fixed speed setpoint n, in the selection menu, and briefly
press the control knob.

The flashing LED shows the fixed speed setpoint n, according to the following

7\//% DI03 N, assignment:
4/ bYost

Nimax I P LED Fixed speed setpoint n,
U [% Nmaxl
@ y 1 Ny 10
2 20
3 Nmax 30
4 Boost 40
5 DIO3 50
6 ny 60
7 I 70
8 Pn 80
9 Vy 90
10 & 100

Set the fixed speed setpoint n, using the control knob.

To save the current value, give the control knob a longer press. All LEDs briefly flash to
confirm your entry.

The fixed speed setpoint n, can only be activated when parameter DIO3 in Function
menu 5 is set to 4 or 5, see Function menu 5.
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6.4.7 Function menu 7 Inverter output current (only display)

Select Function menu 7 — Inverter output current in the selection menu, and briefly
press the control knob.

The illuminated LEDs show the current output current of the MOVI4R-U® inverter as a
bargraph display. The display is scaled from 0 to 200% of the nominal motor current of
the started up motor:

Inverter output current I
LED
[% In]
1 Ny 20
1-2 Ia 40
1-3 Npax 60
1-4 Boost 80
1-5 DIO3 100
1-6 ny 120
1-7 1 140
1-8 Py 160
1-9 Vy 180
1-10 & 200
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6.4.8 Function menu 8 Nominal motor power

NOTICE

Function menus @

Overload of the connected motor possible due to incorrect setting of the nominal motor
power Py. The nominal motor power Py is set to 0.25 kW in delivery state.

Damage to the motor.

+ Set the nominal motor power only according to the value specified on the
nameplate of the connected motor.

» Operating the motor (e.g. 0.25 kW) with the inverter set to a higher nominal motor
power (e.g. 0.75 kW) can destroy the motor.

the control knob.

The flashing LED shows the nominal motor power according to the following

assignment:
Nominal motor power Py
LED

[kW]
1 ny 0.09
2 I 0.12
3 Npax 0.18
4 Boost 0.25
5 DIO3 0.37
6 np 0.5
7 I 0.75
8 Py 1.1
9 Vy 1.5
10 & 2.2

Set the nominal motor power using the control knob.

To save the current value, give the control knob a longer press. All LEDs briefly flash to

confirm your entry.
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6.4.9 Function menu 9 Nominal motor voltage

NOTICE

Overload of the connected motor possible due to incorrect setting of the nominal motor
voltage V. The nominal motor voltage VY is set to 230 V in delivery state.

Damage to the motor.

+ Set the nominal motor voltage only according to the value specified on the motor
nameplate.

» Operating the motor (e.g. 230 V) with the inverter set to a higher nominal motor
voltage (e.g. 400 V) can destroy the motor.

Select Function menu 9 — Nominal motor voltage in the selection menu, and briefly
press the control knob.

The flashing LED 1 — 7 shows the nominal motor voltage according to the following
assignment:

Nominal motor voltage Vy
LED
vl
1 ng 230
2 I 400
3 Nmax 400
4 Boost 400
5 DIO3 400
6 ny 400
7 I 400
8 Py Submenu 8 Delivery state
9 Vy Submenu 9 Firmware power section
10 & Submenu 10 Control plate firmware

Set the nominal motor voltage using the control knob.

To save the current value, give the control knob a longer press. All LEDs briefly flash to
confirm your entry.

The flashing LEDs 8 — 10 (P, VN, (B) are exceptions. When one of these LEDs flashes,
switch to the selected submenu by giving the control knob a longer press (see the
following page).
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Submenu 8 Delivery state

In this submenu, you can reset the operating parameters of the MOVI4R-U® inverter to
the delivery state as follows (only possible when the drive is not enabled):

In Function menu 9 - Nominal motor voltage, select Submenu 8 (Py) Delivery state, and
give the control knob a longer press.

[ All LEDs flash simultaneously. Te drive can now no longer be enabled.

g/@ 03 A, 7\\/7 Briefly press the control knob if you would like to return to Function menu 9 Nominal
7boost I/\\\ motor voltage.

N2 % ) ) . .
7#% %/‘\TTO reset the inverter back to delivery state, press the control knob until all LEDs briefly
\7\\\& U-)l/// light up. All settable functions will be reset to their default value.
A‘Q)‘% 9‘/4;\/\ The control plate then automatically switches to Function menu 9 — Nominal motor
N X voltage.

Submenu 9 Firmware power section

In Function menu 9 — Nominal motor voltage, LED Significance
select Submenu 9 (V) Firmware power 1 n 29 512
section, and give the control knob a longer X 8
press. 2 s 2 256
3 Nmax 27 128
In Submenu 9 (V) Firmware power section, 4 Boost 26 64
the illuminated LEDs show the firmware 5 DIO3 25 32
release number of the power section in 4
P binary format, see the table to the right. 6 n 2 16
" 7 1 23 8
8 Py 22 4
Example: LEDs I and Py light up. 9 Vy 21 2
Release No. =23 +22=8+4=12 10 @& 20 1
Submenu 10 Control plate firmware
In Function menu 9 — Nominal motor voltage, LED Significance
select Submenu 10 (&) Control plate 1 n 29 512
firmware, and hold down the control knob. X 5
2 I 2 256
3 Nmax 27 128
In Submenu 10 (@) Control plate firmware, 4 Boost 26 64
the illuminated LEDs show the firmware 5 DIO3 25 32
release number of the control plate in binary 4
format; see the table to the right. 6 n 2 16
7 1 23 8
8 Py 22 4
Example: LEDs 1, Py and (3 light up. 9 Vy 21 2
Release No. =23 +22+20=8+4+1=13 10 @ 20 1
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6.4.10 Function menu 10 Manual mode

Select Function menu 10 Manual mode in the selection menu, and briefly press the

control knob.

Manual mode is now activate.
LED 1 and LED 10 are lit up.
The drive is not enabled.

When you turn the control knob to the
right, you enable clockwise rotation
and increase the speed setpoint to Ny, 4.

When you then turn the control knob to
the left again, you decrease the speed
setpoint to 0.

When you turn the control knob to the
left, you enable counterclockwise
rotation and increase the speed
setpoint to Ny a«-

When you then turn the control knob to
the right again, you decrease the speed
setpoint to 0.

You disable the drive when you set the speed setpoint to 0.

LED 1 and LED 10 are lit up.
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The illuminated LEDs show the current direction of rotation and the speed setpoint of
the motor as a bargraph display, according to the following assignment.

Clockwise rotation Counterclockwise rotation
e | eeed st E
[% Nmax] [% Nmax]

1 Ny 10 10-1 ny 100
1-2 20 10-2 |k 90
1-3 Nmax 30 10 -3 nNpax 80
1-4 Boost 40 10 -4 Boost 70
1-5 DIO3 50 10-5 DIO3 60
1-6 ny 60 10-6 n, 50
1-7 1 70 10-7 1 40
1-8 Py 80 10-8 Py 30
1-9 Vy 90 10-9 Vy 20
1-10 @& 100 10 G 10

A WARNING Risk of crushing if the drive starts up unintentionally.

When manual mode is deactivated, the binary signals at the binary inputs are active.
When manual mode is deactivated, the drive can start up unintentionally if it has been
enabled by the binary signals.

Severe or fatal injuries.

+ Before deactivating manual mode, set the binary signals in such way that the drive
is not enabled.

» Change the binary signals again only after deactivating manual mode.

Briefly press the control knob to deactivate manual mode, and to switch to the selection
menu.
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6.5 Startup procedure
Proceed as follows to start up the MOVI4R-U® inverter:

6.5.1 Setting parameters
NOTICE

Overload of the motor possible due to incorrect setting of the nominal motor power or
the nominal motor voltage.

Damage to the motor.

+ Observe the values specified on the motor nameplate when setting the nominal
motor power and the nominal motor voltage.

1. Check the connection of the MOVI4R-U® inverter.
See chapter "Electrical Installation”.

2. NOTICE Loss of guaranteed degree of protection if the MOVI4R-U® inverter is not
sealed correctly.

Damage to the MOVI4R-U® inverter.

«  Make sure that the MOVI4R-U® inverter is sealed correctly.
3. Set binary input DIO1 to O V.
4. Switch on the line voltage.

If no error is present, the status LED should light up yellow.

If there is an error present, the status LED lights up red, see the "Error list MOVI4R-U®"
chapter.

5. Set the following parameters in the function menus:

/=N Acceleration/deceleration (10 — 12000 rpm / s)

Nimax Maximum speed (50 — 3000 rpm)

Boost Voltage offset V/f characteristic curve (0 — 50 V)

PN Nominal motor power (according to motor nameplate)
VN Nominal motor voltage (according to motor nameplate)

The remaining procedure for startup depends on the required operating mode:
« Manual mode (control using the control plate in function menu 10)
» Binary control (control using the binary inputs DIO1 — DI03)
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6.5.2 Startup in different operating modes
After presetting parameters, perform the following steps:

Manual mode 1. Activate manual mode in Function menu 10.

2. Enable the motor by setting the motor’s direction of rotation and the speed setpoint
using the control knob.

You can now control the drive in Function menu 10, see the "Function menu 10 Manual
mode" chapter.

A WARNING Risk of crushing if the drive starts up unintentionally.

When manual mode is deactivated, the binary signals at the binary inputs are 