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1 General information about the documentation

For the series of devices AGL (Agile) is for the safety-related commissioning and opera-
tion to be complied with the following documentation:

e This Operating instructions
e Application manual “Functional Safety Agile”

For better clarity, the documentation is structured according to the customer-specific requirements
made on the frequency inverter.
QUICK START GUIDE

The Quick Start Guide describes the basic steps required for mechanical and electrical installation of the
frequency inverter. The guided commissioning supports you in the selection of necessary parameters
and the configuration of the frequency inverter by the software.

OPERATING INSTRUCTIONS

The Operating Instructions describe and document all functions of the frequency inverter. The
parameters required for adapting the frequency inverter to specific applications as well as the wide
range of additional functions are described in detail.

APPLICATION MANUAL

The application manual supplements the documentation for purposeful installation and commissioning
of the frequency inverter. Information on various subjects connected with the use of the frequency
inverter is described specific to the application.

Installation instructions

The installation manual describes the installation and use of devices, complementing the “Quick Start
Guide” and the user manual.

The following instructions are available for the Agile series:

Operating Instructions Functions of the frequency inverter.

Agile

Quick Start Guide Agile  Installation and commissioning. Delivered with the device.
Application manual Description of the Functions and usage of the integrated Functional
“Functional Safety”. Safety.

Application manuals Communication via the RS485 interface at terminal X21:
Communication Manuals Modbus and VABus.

Communication via the control terminals X12.5 and X12.6:
system bus and CANopen®.

CM-232/CM-485: Manuals Modbus and VABuUS.
CM-CAN: Manuals system bus and CANopen®.
CM-PDPV1: Manual Profibus-DP-V1.
CM-VABuUs/TCP: Manual for Ethernet Module CM-VABus/TCP
CM-Modbus/TCP: Manual for Ethernet Module CM-Modbus/TCP
CM-EtherCAT®: Manual for Ethernet Module CM-EtherCAT®
CM-ProfiNet: Manual for Ethernet Module CM-ProfiNet

Application manual PLC | Logic linking of digital signals. Functions for analog signals such as com-
parisons and mathematical functions. Graphic functional block program-
ming.

The products for CANopen® communication comply with the specifications of the user organization
CiA® (CAN in Automation).

The products for EtherCAT® communication comply with the specifications of the user organization
ETG (EtherCAT Technology Group).
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1.1 This document

The Operating Instructions contain important information on the installation and the use of the product
in its specified application range. Compliance with this user manual contributes to avoiding risks,
minimizing repair cost and downtimes and increasing the reliability and service live of the frequency
inverter.

For this reason, make sure you read the user manual carefully.
IMPORTANT:

Compliance with the documentation is required to ensure safe operation of the frequency
inverter. Bonfiglioli Vectron MDS GmbH shall not be held liable for any damage caused by
any non-compliance with the documentation.

In case any problems occur which are not covered by the documentation sufficiently, please
contact the manufacturer.

documentation must be complied with:

—  This Operating Instructions Document
— Application manual “AGL functional safety”

ﬂl For safe commissioning and operation of the AGL (AgilE) series, the following

1.2 Warranty and liability

BONFIGLIOLI VECTRON GmbH would like to point out that the contents of this user manual do not form
part of any previous or existing agreement, assurance or legal relationship. Neither are they intended
to supplement or replace such agreements, assurances or legal relationships. Any obligations of the
manufacturer shall solely be based on the relevant purchase agreement which also includes the
complete and solely valid warranty stipulations. These contractual warranty provisions are neither
extended nor limited by the specifications contained in this documentation.

The manufacturer reserves the right to correct or amend the specifications, product information and
omissions in these operating instructions without notice. The manufacturer shall not be liable for any
damage, injuries or costs which may be caused by the aforementioned reasons.

In addition to that, BONFIGLIOLI VECTRON GmbH excludes any warranty/liability claims for any
personal and/or material damage if such damage is due to one or more of the following causes:

e inappropriate use of the frequency inverter,

e non-compliance with the instructions, warnings and prohibitions contained in the documentation,
e unauthorized modifications of the solar inverter,

¢ insufficient monitoring of parts of the machine/plant which are subject to wear,

e repair work at the machine/plant not carried out properly or in time,
e catastrophes by external impact and Force Majeure.

1.3 Obligation

This user manual must be read before commissioning and complied with. Anybody entrusted with tasks
in connection with the

transport,

assembly,

installation of the frequency inverter and

operation of the frequency inverter

must have read and understood the user manual and, in particular, the safety instructions in order to
prevent personal and material losses.
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14 Copyright

In accordance with applicable law against unfair competition, this user manual is a certificate. Any
copyrights relating to it shall remain with

BONFIGLIOLI VECTRON GmbH
Europark Fichtenhain B6
47807 Krefeld

Germany

These user manual is intended for the operator of the frequency inverter. Any disclosure or copying of
this document, exploitation and communication of its contents (as hardcopy or electronically) shall be
forbidden, unless permitted expressly.

Any non-compliance will constitute an offense against the copyright law dated 09 September 1965, the
law against unfair competition and the Civil Code and may result in claims for damages. All rights relating
to patent, utility model or design registration reserved.

1.5 Storage

The documentation form an integral part of the frequency inverter. It must be stored such that it is
accessible to operating staff at all times. In case the frequency inverter is sold to other users, this user
manual must also be handed over.
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2 General safety instructions and information on use

The chapter "General safety instructions and information on use" contains general safety instructions
for the Operator and the Operating Staff. At the beginning of certain main chapters, some safety
instructions are included which apply to all work described in the relevant chapter. Special work-specific
safety instructions are provided before each safety-relevant work step.

2.1 Terminology

According to the documentation, different activities must be performed by certain persons with certain
qualifications.

The groups of persons with the required qualification are defined as follows:
Operator

This is the entrepreneur/company who/which operates the frequency inverter and uses it as per the
specifications or has it operated by qualified and instructed staff.

Operating staff

The term Operating Staff covers persons instructed by the Operator of the frequency inverter and
assigned the task of operating the frequency inverter.

Qualified staff

The term Qualified Staff covers staff who is assigned special tasks by the Operator of the frequency
inverter, e.g. installation, maintenance and service/repair and troubleshooting. Based on their
qualification and/or know-how, qualified staff must be capable of identifying defects and assessing
functions.

Qualified electrician

The term Qualified Electrician covers qualified and trained staff who has special technical know-how
and experience with electrical installations. In addition, Qualified Electricians must be familiar with the
applicable standards and regulations, they must be able to assess the assigned tasks properly and
identify and eliminate potential hazards.

Instructed person

The term Instructed Person covers staff who was instructed and trained about/in the assigned tasks
and the potential hazards that might result from inappropriate behaviour. In addition, instructed persons
must have been instructed in the required protection provisions, protective measures, the applicable
directives, accident prevention regulations as well as the operating conditions and verified their
qualification.

Expert

The term Expert covers qualified and trained staff who has special technical know-how and experience
relating to frequency inverter. Experts must be familiar with the applicable government work safety

directives, accident prevention regulations, guidelines and generally accepted rules of technology in
order to assess the operationally safe condition of the frequency inverter.

2.2 Designated use

The frequency inverter is designed according to the state of the art and recognized safety regulations.
The frequency inverters are electrical drive components intended for installation in industrial plants or
machines. Commissioning and start of operation is not allowed until it has been verified that the machine
meets the requirements of the EC Machinery Directive 2006/42/EC and DIN EN 60204-1.

The frequency inverters meet the requirements of the low voltage directive 2006/95/EEC and DIN
EN 61800-5-1. CE-labeling is based on these standards. Responsibility for compliance with the EMC
Directive 2004/108/EC lies with the operator. Frequency inverters are only available at specialized
dealers and are exclusively intended for commercial use as per EN 61000-3-2.

The safety function STO complies with the requirements of the relevant standards (Cat. 3 / PL d acc. to
EN ISO 13849-1, SIL CL 2 acc. to EN 61800-5-2 / EN 62061 / IEC 61508) and can be used in applications
up to these safety levels.

No capacitive loads may be connected to the frequency inverter.

The technical data, connection specifications and information on ambient conditions are indicated on
the rating plate and in the documentation and must be complied with in any case.
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2.3 Misuse

Any use other than that described in "Designated use" shall not be permissible and shall be considered
as misuse.
For example, the machine/plant must not be operated

by uninstructed staff,

while it is not in perfect condition,

without protection enclosure (e.g. covers),

e without safety equipment or with safety equipment deactivated.

The manufacturer shall not be held liable for any damage resulting from such misuse. The sole risk shall
be borne by the operator.

Explosion protection

The frequency inverter is an IP 20 protection class device. For this reason, use of the device in explosive
atmospheres is not permitted.

24 Residual risks

Residual risks are special hazards involved in handling of the frequency inverter which cannot be
eliminated despite the safety-compliant design of the device. Residual risks are not obviously identifiable
and can be a potential source of injury or health hazard.

Typical residual hazards include:
Electrical hazard

Danger of contact with energized components due to a defect, opened covers or enclosures or improper
working on electrical equipment.

Danger of contact with energized components inside of the frequency inverter if no external
disconnection device was installed by the operator.

Electrostatic charging

Touching electronic components bears the risk of electrostatic discharges.

Thermal hazards

Risk of accidents by hot machine/plant surfaces, e.g. heat sink, transformer, fuse or sine filter.
Charged capacitors in DC link

The DC link may have dangerous voltage levels even up to three minutes after shutdown.
Danger of equipment falling down/over, e.g. during transport

Center of gravity is not the middle of the electric cabinet modules.

2.5 Safety and warning signs at frequency inverter

e Comply with all safety instructions and danger information provided on the frequency inverter.
e Safety information and warnings on the frequency inverter must not be removed.

2.6 Warning information and symbols used in the user manual
2.6.1 Hazard classes

The following hazard identifications and symbols are used to mark particularly important information:

Identification of immediate threat holding a high risk of death or serious injury if not
avoided.

WARNING

Identification of immediate threat holding a medium risk of death or serious injury if not
avoided.

CAUTION

Identification of immediate threat holding a low risk of minor or moderate physical injury
if not avoided.
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NOTICE

Identification of a threat holding a risk of material damage if not avoided.

2.6.2 Hazard symbols

Syml{ol Meaning Symlg_ol Meaning
A General hazard /N Suspended load

Electrical voltage Hot surfaces

Danger of crushing

2.6.3 Prohibition signs

Symbol Meaning
AL\ | No switching; it is forbidden to switch
! | the machine/plant, assembly on

2.6.4 Personal safety equipment

Sym_l;pl Meaning
AN\ | Wear body protection

Wear ear protectors

2.6.5 Recycling

Symbol Meaning
Recycling, to avoid waste, collect all

% <9 materials for reuse

2.6.6 Grounding symbol

Symbol Meaning
Ground connection

2.6.7 ESD symbol

Symbol Meaning

ESD: Electrostatic Sensitive Devices,
& i.e. components and assemblies
sensitive to electrostatic energy

2.6.8 Information signs

Symbol Meaning
Tips and information making using the
frequency inverter easier.

=
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2.6.9 Font style in documentation

Example Font style Use
1234 bold Representation of parameter numbers
Parameter | inclined, Representation of parameter names
font: Times New Ro-
man
P.1234 bold Representation of parameter numbers without name, e.g. in formulas
Q.1234 bold Representation of source nhumbers

2.7 Directives and guidelines to be adhered to by the operator

The operator must follow the following directives and regulations:

e Ensure that the applicable workplace-related accident prevention regulations as well as other ap-
plicable national regulation are accessible to the staff.

e An authorized person must ensure, before using the frequency inverter, that the device is used in
compliance with its designated use and that all safety requirements are met.

e Additionally, comply with the applicable laws, regulations and directives of the country in which
the frequency inverter is used.

e Any additional guidelines and directives that may be required additionally shall be defined by the
operator of the machine/plant considering the operating environment.

2.8 Operator's general plant documentation

e In addition to the user manual, the operator should issue separate internal operating instructions
for the frequency inverter. The user manual of the frequency inverter must be included in the user
manual of the whole plant.

2.9 Operator's/operating staff's responsibilities
2.9.1 Selection and qualification of staff

e Any work on the frequency inverter may only be carried out by qualified technical staff. The staff
must not be under the influence of any drugs. Note the minimum age required by law. Define the
staff's responsibility in connection with all work on the frequency inverter clearly.

e Work on the electrical components may only be performed by a qualified electrician according to
the applicable rules of electrical engineering.

e The operating staff must be trained for the relevant work to be performed.

2.9.2 General work safety

e In addition to the user manual of the machine/plant, any applicable legal or other regulations re-
lating to accident prevention and environmental protection must be complied with. The staff must
be instructed accordingly.
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Such regulations and/or requirements may include, for example, handling of hazardous media and
materials or provision/use of personal protective equipment.

e In addition to this user manual, issue any additional directives that may be required to meet spe-
cific operating requirements, including supervision and reporting requirements, e.g. directives re-
lating to work organization, workflow and employed staff.

e Unless approved of expressly by the manufacturer, do not modify the frequency inverter in any
way, including addition of attachments or retrofits.

e Only use the frequency inverter if the rated connection and setup values specified by the manu-
facturer are met.

e Provide appropriate tools as may be required for performing all work on the frequency inverter

properly.
2.10 Organizational measures
2.10.1 General

e Train your staff in the handling and use of the frequency inverter and the machine/plant as well
as the risks involved.

e Use of any individual parts or components of the frequency inverter in other parts of the opera-
tor's machine/plant is prohibited.

e Optional components for the frequency inverter must be used in accordance with their designated
use and in compliance with the relevant documentation.

2.10.2 Use in combination with third-party products
Please note that BONFIGLIOLI VECTRON GmbH will not accept any responsibility for compatibility with
third-party products (e.g. motors, cables or filters).

In order to enable optimum system compatibility, BONFIGLIOLI VECTRON GmbH office components
facilitating commissioning and providing optimum synchronization of the machine/plant parts in
operation.

If you use the frequency inverter in combination with third-party products, you do this at your own risk.

2.10.3 Transport and Storage
The frequency inverters must be transported and stored in an appropriate way. During transport and
storage the devices must remain in their original packaging.

The units may only be stored in dry rooms which are protected against dust and moisture and are
exposed to little temperature deviations only. The requirements of DIN EN 60721-3-1 for storage, DIN
EN 60721-3-2 for transport and labeling on the packaging must be met.

The duration of storage without connection to the permissible hominal voltage may not exceed one
year.
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2.10.4 Handling and installation

e Do not commission any damaged or destroyed components.

e Prevent any mechanical overloading of the frequency inverter. Do not bend any components and
never change the isolation distances.

e Do not touch any electronic construction elements and contacts. The frequency inverter is
equipped with components which are sensitive to electrostatic energy and can be damaged if han-
dled improperly. Any use of damaged or destroyed components will endanger the machine/plant
safety and shall be considered as a non-compliance with the applicable standards.

e Only install the frequency inverter in a suitable operating environment. The frequency inverter is
exclusively designed for installation in industrial environments.

e If seals are removed from the case, this can result in the warranty becoming null and void.

2.10.5 Electrical connections

The five safety rules must be complied with.
Never touch live terminals. The DC link may have dangerous voltage levels even up to three
minutes after shutdown.

e When performing any work on/with the frequency inverter, always comply with the applicable na-
tional and international regulations/laws on work on electrical equipment/plants of the country
when the frequency inverter is used.

e The cables connected to the frequency inverters may not be subjected to high-voltage insulation
tests unless appropriate circuitry measures are taken before.

e Only connect the frequency inverter to suitable supply mains.

The five safety rules
When working on/in electrical plants, always follow the five safety rules:

1. Isolate

2. Secure to prevent restarting

3. Check isolation

4, Earth and short-circuit,

5. Cover or shield neighboring live parts.
2.

10.6 Safe operation

During operation of the frequency inverter, always comply with the applicable national and inter-
national regulations/laws on work on electrical equipment/plants.

e Before commissioning and the start of the operation, make sure to fix all covers and check the
terminals. Check the additional monitoring and protective devices according to the applicable na-
tional and international safety directives.

During operation, never open the machine/plant
Do not connect/disconnect any components/equipment during operation.

e The machine/plant holds high voltage levels during operation, is equipped with rotating parts
(fan) and has hot surfaces. Any unauthorized removal of covers, improper use, wrong installation
or operation may result in serious injuries or material damage.

e Some components, e.g. the heat sink or brake resistor, may be hot even some time after the ma-
chine/plant was shut down. Don't touch any surfaces directly after shutdown. Wear safety gloves
where necessary.

e The frequency inverter may hold dangerous voltage levels until the capacitor in the DC link is dis-
charged. Wait for at least 3 minutes after shutdown before starting electrical or mechanical work
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on the frequency inverter. Even after this waiting time, make sure that the equipment is deener-
gized in accordance with the safety rules before starting the work.

In order to avoid accidents or damage, only qualified staff and electricians may carry out the work
such as installation, commissioning or setup.

In the case of a defect of terminals and/or cables, immediately disconnect the frequency inverter
from mains supply.

Persons not familiar with the operation of frequency inverters must not have access to the fre-
quency inverter. Do not bypass nor decommission any protective facilities.

The frequency inverter may be connected to power supply every 60 s. This must be considered
when operating a mains contactor in jog operation mode. For commissioning or after an emer-
gency stop, a non-recurrent, direct restart is permissible.

After a failure and restoration of the power supply, the motor may start unexpectedly if the Auto
Start function is activated.

If staff is endangered, a restart of the motor must be prevented by means of external circuitry.
Before commissioning and the start of the operation, make sure to fix all covers and check the
terminals. Check the additional monitoring and protective devices according to EN 60204 and ap-
plicable the safety directives (e.g. Working Machines Act or Accident Prevention Directives).
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2.10.7 Maintenance and service/troubleshooting

Visually inspect the frequency inverter when carrying out the required maintenance work and in-
spections at the machine/plant.

Perform the maintenance work and inspections prescribed for the machine carefully, including the
specifications on parts/equipment replacement.

Work on the electrical components may only be performed by a qualified electrician according to
the applicable rules of electrical engineering. Only use original spare parts.

Unauthorized opening and improper interventions in the machine/plant can lead to personal injury
or material damage. Repairs on the frequency inverters may only be carried out by the manufac-
turer or persons authorized by the manufacturer. Check protective equipment regularly.

Before performing any maintenance work, the machine/plant must be disconnected from mains
supply and secured against restarting. The five safety rules must be complied with.

2.10.8 Final decommissioning

Unless separate return or disposal agreements were made, recycle the disassembled frequency in-
verter components:

Scrap metal materials
Recycle plastic elements
Sort and dispose of other component materials

Electric scrap, electronic components, lubricants and other utility materials must be
treated as special waste and may only be disposed of by specialized companies.

ronmentally compatible disposal of the frequency inverter. For more details, contact
the competent local authorities.

@ In any case, comply with any applicable national disposal regulations as regards envi-
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3 Device overview

This chapter describes the characteristic of the Agile series.

3.1

Determine the type of frequency inverter.
Verify that the rated input voltage corresponds to the local power supply.

Verify that the recommended motor shaft power of the frequency inverter corresponds to the
rated power of the motor.

@ Bonfiglioli 47807 Krefeld

Vectron Germany
2 Frequency Inverter AGL 402- 02 1 FA
‘\A “““““““““““““ Input 400V /480 V 50 - 60 Hz
3ph 1.1A (UL0.8 A)
1 N Output 0 - Uinput, 0 - 1kHz, 3ph

g@us Cont.| 60s 1s
USTeD 83KA 0.25kw
0.8A |1.2A | 1.6A

E204867 integrated Filter / IP 20

Power Conversion Ratings for temp. Range 0 - 40°C
Equipment .
Refer to Instruction Manual

ITEM Code:

AGL402021FA-000000S

AGL2021FA0002

9110100542 Made in Germany

A A A

PART No.:

SERIAL No.:

A
Atad

1 | Labelling for UL508c (if applicable).
2 | Labelling for Functional Safety (if applicable). Please check the Application manual “Functional Safety”.
3 | Type designation:

230V
400 vV
power

AGL 402- 02 1
402- rated input voltage 202 >
rated input voltage 402 >
02 recommended motor shaft
1 Frame size
4 | Warning
A Warning! Electrostatic sensitive components.
Atad

N\
/N
A

Warning! High leakage current.

Warning! Dangerous voltage. Risk of electric shock.

Warning! Hot surfaces.

@ Bonfiglioli

Vectron

Inverter type and warning signs on the device

Recommended motor shaft power at specified power supply
Specifier Frame size | AGL 402: AC 3x400 V | AGL 202: AC 3x230 V | AGL 202: AC 1x230 V
-011 -- 0.18 kw 0.09 kw
-021 0.25 kW 0.25 kW 0.12 kW
-031 0.37 kw 0.37 kw 0.18 kw
-051 1 0.55 kW 0.55 kw 0.25 kw
-07 1 0.75 kw 0.75 kw 0.37 kw
-091 1.1 kW 1.1 kw 0.55 kw
-111 1.5 kW 1.5 kW 0.75 kw
-13 1 2.2 kKW 2.2 kKW 1.1 kW
-152 3.0 kW 3.0 kW 1.5 kw
-18 2 7 4.0 kW 4.0 kW 2.2 kW
-192 5.5 kW -- -
-212 7.5 kKW - -
-193 5.5 kW 5.5 kW 3.0 kW
-213 3 7.5 kKW 7.5 kW 3.0 kW
-223 9.2 kW -- --
-233 11.0 kW -- --
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3.2 Type designation
AGL402 - 18 2 F A MPSV CMCAN RP BO

O oo 6 6 0d

Basic Type designation

1 Series:

AGL 202: inverter Agile 1xAC 200 — 15 %...240V + 10 %
3xAC 200 — 15 %...240 V + 10 %

AGL 402: inverter Agile 3xAC 360...480 V +/- 10 %

2 Size (Power)

Coding see previous chapter

3 Size (mechanical size)

1=Sizel

2 = Size 2

3 =Size 3

4 EMC Filter

F = integrated (default)

5 Design Version

A = standard cooling (default)

C = Cold Plate (optional)

Optional-Type designation

A Mounting:
(blank) = panel fixing (default)
MPSV = feed-through no fan
MDIN = DIN rail (size 1 only)
MNVIB = vibration proof mounting
B Communication module
(blank) = no module (default)
CM-CAN = CANopen interface
CM-PDPV1 = Profibus DP-V1 interface
CM-232 = RS232 interface
CM-485 = 2nd RS485 interface (VABus & Modbus)
CM-VABuUs/TCP = Ethernet Protocol VABus/TCP
CM-Modbus/TCP = Ethernet Protocol Modbus/TCP
CM-EtherCAT® = EtherCAT® Protocol
CM-ProfiNet = ProfiNet Protocol
CM-EtherNet-1/P = EtherNet-I/P Protocol
C Memory Extension
(blank) = no memory card (default)
RP = Resource Pack (MMC memory card)
D Software Version
(blank) = Standard (default)

The name plate shows the options at delivery.

Most of the options (with the exception of the Software Version) can be refitted by the
user. Also the later modification (in example removing a CM module) is possible.

Devices with Functional Safety are marked accordingly. For information regarding the
marking please comply with the application manual “Functional Safety”.

= =
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3.3 Software Version Identification

The Software version plate is situated right from the
memory card slot and left from the Control terminals.

SW-Version

3.4 Overview of components and connection terminals

Mains connection

Heat sink —|

Plug-in section for
optional communication module

Communication interface X21
with RJ45 connection

Control terminals

Memory card slot

- Motor connection

See

Mains voltage connection Chapter 5.5
The safety instructions must be Chapter 5.1
complied with strictly.

Motor Connection Chapter 5.6
The safety instructions must be Chapter 5.1
complied with strictly.

Control terminals and relay output Chapter 5.7
The safety instructions must be Chapter 5.1
complied with strictly.

CAN connection terminals Separate instructions on System bus or CANopen®:.
Operator panel Chapter 6.1

Port for memory card (MMC) Chapter 7.10.11 & Chapter 12.8

Communication interface X212 Separate instructions on VABus or Modbus.

Port for one of the optional commu- | Separate instructions on the protocols.
nication modules (see previous chap-
ter for list)

! The products for CANopen® communication comply with the specifications of the user organization CIA® (CAN
in Automation).

2 Install an interface adapter for connection of a PC. This enables configuration and monitoring using the PC soft-
ware VPlus.
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3.5 Number of control terminals
4 digital inputs

Device overview

1 input for external voltage supply DC 24 V

2 digital inputs for enable

1 digital input/output
2 multifunction inputs: digital/analog input

1 reference voltage output DC 10 V
1 voltage output DC 24 V
1 relay output, potential-free

1 digital output

1 multifunction output: digital/analog/frequency

Operating Instructions AgilE 22

Control terminals for system bus or protocol
CANopen®
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4 Mechanical Installation

The frequency inverters of degree of protection IP20 are designed, as a standard, for installation in
electrical cabinets.

During installation, both the installation and the safety instructions as well as the device specifications
must be complied with.

4.1 Safety

To avoid serious physical injury or considerable damage to property, only qualified staff
may work on the devices.

During assembly, make sure that no foreign particles (e.g. chips, dust, wires, screws,
tools) can get inside the frequency inverter. Otherwise there is the risk of short circuits
and fire.

The frequency inverter complies with protection class IP20 only if the covers, components
and terminals are mounted properly.

Overhead Installation or installation in horizontal position is not permissible.

/\ CAUTION

Device damage
Due to mechanical stress on the heat sink, phase failure and device malfunctions can
ensue.

e Avoid exerting mechanical stress on the heat sink.
e Handle the device with care.
e Avoid exerting mechanical tension on the device housing.

NOTICE

Mount the devices with sufficient clearance to other components so that the cooling air
can circulate freely. Avoid soiling by grease and air pollution by dust, aggressive gases,
etc.

Suction intakes of fans may not be covered.

4.2 Installation

Mounting distance

03/2018
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4.2.1 Size 1l (3~:0.18 kW to 2.2 kW; 1~: 0.09 kW to 1.1 kW)

Valid for the following devices

Frequency inverter

Type
Mains supply
Power
-011
-021
-031
-051
-071
-091
-111
-131

Dimensions

244

200

Assembly

30

Operating Instructions AgilE
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Agile 202 Agile 402

1ph. 3ph. 3ph.

kw kw kw
0.09 0.18
0.12 0.25 0.25
0.18 0.37 0.37
0.25 0.55 0.55
0.37 0.75 0.75
0.55 1.1 1.1
0.75 1.5 1.5

1.1 2.2 2.2

60 ) 170 R
0 | 120
_rJ_U_ln R < >
)
212.5 +3

Mechanical Installation

Use screws M6.
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4.2.2 Size 2 (3~: 3.0 kW to 5.5 kW; 1~: 1.5 kW to 2.2 kW)

Valid for the following devices

Type Agile 202 Agile 402
Mains supply iph. 3ph. 3ph.
Power kW kw kW
-152 1.5 3.0 3.0
-18 2 2.2 4.0 4.0
-192 -- -- 5.5
-212 -- - 7.5
Dimensions
A [
| L 4
“ = = 1 = O O Y e |
.
250] 200 — 220 (+3)
!'_.ag v UrUJ ut
A 4
\ 4 Wju
Assembly
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4.2.3 Size 3 (5.5 kW to 11.0 kW)

Valid for the following devices

Type Agile 202 Agile 402
Mains supply iph. 3ph. 3ph.

Power kW kW kW

-19 3 3.0 5.5 5.5

-213 3.0 7.5 7.5

-22 3 -- -- 9.2

-23 3 -- -- 11

Dimensions
125

v

P
<

90
7y D M = J 138
A -

{?u:u:

205

A
v

¥

|

—_——

250( 200 220 (+3)

]

Assembly

Use screws M6.
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5 Electrical Installation

This chapter describes the electrical installation of the Agile series.

5.1 Safety

/\ WARNING

The electrical installation must be carried out by qualified electricians according to the
general and regional safety and installation directives.

The documentation and device specification must be complied with during installation.
Before any assembly or connection work, discharge the frequency inverter. Verify that the

frequency inverter is discharged.
Do not touch the terminals because the capacitors may still be charged.

Only connect suitable voltage sources. The nominal voltage of the frequency inverter must
correspond to the supply voltage.

The frequency inverter must be connected to ground potential.
If voltage supply is switched on, no covers of the frequency inverter may be removed.

The connecting cables must be protected externally, considering the maximum voltage and current
values of the fuses. The mains fuses and cable cross-sections are to be selected according to EN 60204-
1 and DIN VDE 0298 Part 4 for the nominal operating point of the frequency inverter. According to
UL/CSA, the frequency inverter is suitable for operation at a supply network of a maximum of 480 VAC
which delivers a maximum symmetrical current of 5000 A (effective value) if protected by fuses of class
Bussmann FWP.

Only use copper cables with a temperature range of 60/75 °C.
In the case of special applications, you may also have to comply with further guidelines and instructions.

The frequency inverters are to be grounded properly, i.e. large connection area and with good
conductivity. The leakage current of the frequency inverters may be > 3.5 mA. According to EN 50178
a stationary installation must be provided. The protective con-ductor cross-section required for
grounding the fixing plate must be selected according to the size of the unit. In these applications, the
cross-section must correspond to the recommended cross-section of the wire. Refer to chapter 5.4
“Dimensioning of conductor cross-section”.

/\ CAUTION

/'\ Degree of protection IP20 is only achieved with terminals plugged and properly mounted
covers.
[ ]

CONNECTION CONDITIONS

— The frequency inverter is suited for connection to the public or industrial supply mains ac-
cording to the technical data.

— It must be checked, based on the specifications of EN 61000-3-2, if the devices can be
connected to the public supply means without taking additional measures. Increased re-
quirements in connection with the specific application of the fre-quency inverter are to be
met by means of optional components. Commutating chokes and EMC filters are option-
ally available.

— Operation on unearthed mains (IT mains) is admissible after pulling out the IT mains
plug-in jumper.

Interference-free operation with residual current device is guaranteed at a tripping current > 30 mA if
the following points are observed:

—  All-current sensitive residual current devices (Type B to EN 50178)

— Use EMC filters with reduced leakage current or, if possible, do not use EMC filters at all.

— The length of the shielded motor cable is < 10 m and there are no additional capacitive
components between the mains or motor cables and PE.

For connection to IT mains, refer to chapter 5.4.1.
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Electrical connections overview
Mains
oL BOV op 2 400V — o DC-link
Fi ;
N— A= connection < Relay output X10
) Lz'?— f Control terminals
T /
L= L= | ]\* ————X13
oI oo 1 . — 1
RSN L 1 Ik Xi[ 9eBsEd ' H”H X2
eoooeg | [“]elelelele] - ' 11
Motor _ i
x A o Y NAEE=
[ 090000 | 900000 || - [I" |4 push
EEETTS VW e 1 o
0.5 Nm _ 2 pull Off
4.5 Ib-in . 7 e resistor: Rb1 und Rba
IR IRI L rake resistor: un
g94 7498
= = x2
$3¢ $99 H 066666 |
HI 11 SeETT)
Lo = )
(D Nt ()

For connection refer to the corresponding chapter.
53 EMC Information

The frequency inverters are designed according to the requirements and limit values of product norm
EN 61800-3 with an interference immunity factor (EMI) for operation in industrial applications.
Electromagnetic interference is to be avoided by expert installation and observation of the specific
product information.

MEASURES

Install the frequency inverters on a metal mounting panel that is connected to the equipotential
bonding. Ideally, the mounting panel should be galvanized, not painted.

Provide proper equipotential bonding within the plant. Plant components such as control cabinets,
control panels, machine frames must be connected to the equipotential bonding by means of low
inductive wire mesh.

Connect the shields of the cables on both sides to the mounting panel that is not painted and con-
nected to the equipotential bonding.

Connect the shield of analog control cables to the equipotential bonding only on one side near to
the frequency inverter.

Connect the frequency inverter and other components, e.g. external filters and other components
to the equipotential bonding via short cables.

Keep the cables as short as possible; make sure that cables are installed properly using appropri-
ate cable clamps, etc.

Contactors, relays and solenoids in the electrical cabinet are to be provided with suitable interfer-
ence suppression components.
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Ll —— 1 fuse
L2 2 circuit breaker
L3 3 line choke (optional)
N 4 input filter (optional)
[] [] H 1 5 cable shield
6 brake resistor (optional)
\ \ \ 7 output filter (optional)

900990

5

Optional shield sheets can be used for the cable shielding. Refer to chapter 12.2 “Shield sheets”.

Mains Connection
Install the mains supply cable separate from the control and data cables and the motor cable.

DC link connection

The frequency inverter may be connected via the terminals "-" and "+" of terminal block X1 to further
Agile- or ACTIVE-devices or to a common direct voltage source. Cables longer than 300 mm are to be
shielded. The shield must be connected across a wide area contact on both sides to the unpainted
conductive mounting panel.

Control connection
Control and signal cables must be kept physically separate from the power cables.

Analog signal lines must be shielded. The shield is to be connected to the unpainted conductive
mounting panel that is connected to equipotential bonding. An optional shield sheet can be used for
shielding. Refer to chapter 12.2.1 “Shield sheet for control cables”.

Motor and brake resistor
Connect the shield of the motor cable to the unpainted conductive mounting panel that is connected to
equipotential bonding.

An optional shield sheet can be used for shielding. Refer to chapter 12.2.2 “Shield sheet for motor
cables”.

The signal cable used for monitoring the motor temperature must be kept separate from the motor
cable. Connect the shield of this line on both sides.

If a brake resistor is used, the connection cable must be shielded. Connect the shield in consideration
of EMC.

Line choke
Line chokes reduce mains harmonics and reactive power. Additional the increase of product life is
possible. Consider the reduction of the maximum output voltage if a line choke is installed.

The line choke must be installed between mains connection and input filter.
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BONFIGLIOLI provides applicable line chokes. Refer to chapter 12.4 “Line choke”.

Input filter
Input filters reduce the conducted radio-frequency interference voltage. The input filter must be installed
upstream on mains side of the frequency inverter.

/\ CAUTION

The frequency inverters meet the requirements of the low-voltage direc-tive 2006/95/EC
and the requirements of the EMC directive 2004/108/EC. The EMC product standard EN

/A\ 61800-3 relates to the drive system. The documentation provides information on how the
applicable standards can be complied if the frequency inverter is a component of the drive

system. The declaration of conformity is to be issued by the supplier of the drive system.

5.4 Dimensioning of conductor cross-section

e The cable dimensions must be selected according to the current load and voltage drop to be ex-
pected.

e Select the cable cross-section of the cables such that the voltage drop is as small as possible. If
the voltage drop is too great, the motor will not reach its full torque.

e Comply with any additional national and application-specific regulations and the separate UL in-
structions. For typical mains fuses, refer to chapter 11 “Technical data”.

Select cross-sections of PE conductor according to EN61800-5-1:

Mains cable up to 10 mm?2 Install two protective conductors of the same size as the mains
cable, or one protective conductor of a size of 10 mm2.

Mains cable 10...16 mm?2 Install one protective conductor of the same size as the mains ca-
ble.

Mains cable 16...35 mm2 Install one protective conductor with a cross-section of 16 mm2.

Mains cable > 35 mm2 Install one protective conductor of half the size of the mains ca-
ble.

5.4.1 Typical cross-sections

The following table provides an overview of typical cable cross-sections (copper cable with PVC
insulation, 30 °C ambient temperature, continuous mains current max. 100% rated input current).
Actual cable cross-section requirements may deviate from these values due to actual operating
conditions.

Single-phase connection (L1/N), 230 V

-01 0.09kW

-02 | 0.12 kW

-03 | 0.18 kW

-05 | 0.25 kW

-07 | 0.37 kW 1.5 mm?2 2x1.5 mm2 or 1x10 mm2 Y 1.5 mm?2
-09 | 0.55 kW

-11 | 0.75 kw

-13 1.1 kw

-15 1.5 kW

-18 2.2 kW 2.5 mm?2 2x2.5 mm2 or 1x10 mm2 Y 1.5 mm?2
19 3.0kw 4 mm?2 2x4 mm?2 or 1x10 mm2 Y 1.5 mm2
21| 3.0 kw '

1) Connection on protective earth on mounting plate.
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Three-phase connection (L1/L2/L3), 230 V

-01 | 0.18 kW
-02 | 0.25 kW
-03 | 0.37 kW
-05 | 0.55 kw
-07 | 0.75 kw 1.5 mm2 2x1.5 mm2 or 1x10 mm2 1.5 mm?2
-09 1.1 kw
-11 1.5 kw
-13 2.2 kW
-15 3.0 kW
-18 4. kw 2.5 mm?2 2x2.5 mm2 or 1x10 mm2 1.5 mm?2
-19 | 5.5 kW 4 mm?2 2x4 mm?2 or 1x10 mm2 9 4 mm?2
-21 | 7.5kw 6 mm?2 2x6 mm?2 or 1x10 mm2 4 mm?2

1) Connection on protective earth on mounting plate.

Three-phase connection (L1/L2/L3), 400 V

-03 | 0.25 kW
-02 | 0.37 kW
-05 | 0.55 kW
-07 | 0.75 kW
-09 1.1 kw 1.5 mm?2 2x1.5 mm2 or 1x10 mm2 1.5 mm?2
-11 1.5 kw
-13 2.2 kW
-15 3.0 kW
-18 4.0 kKW
-19 5.5 kW
-21 7.5 kKW 2.5 mm?2 2x2.5 mm2 or 1x10 mm2 2.5 mm2
-22 9.2 kKW
-23 | 11.0 kW 4 mm?2 2x4 mm?2 or 1x10 mm2 4 mm?2

1) Connection on protective earth on mounting plate.

Please note, that the mentioned typical cross sections do not consider other factors like fuses. Comply
with applying local standards and applying branch standards.

5.5 Mains Connection

Disconnect the frequency inverter from mains voltage and protect it against being
energized unintentionally.

Verify that the frequency inverter is discharged.
/A\ Wait for some minutes until the DC link capacitors have discharged before starting to
work at the unit.

When the frequency inverter is disconnected from power supply, the mains, DC-link
voltage and motor terminals may still be live for some time.

The mains fuses and cable cross-sections are to be selected according to EN 60204-1 and
DIN VDE 0298 Part 4 for the nominal operating point of the frequency inverter. According to UL/CSA,
approved Class 1 copper lines with a temperature range of 60/75°C and matching mains fuses are to
be used for the power cables. The electrical installation is to be done according to the device
specifications and the applicable standards and directives.
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/\ CAUTION

The control, mains and motor lines must be kept physically separate from one another.
/A\ The cables connected to the frequency inverters may not be subjected to high-voltage

insulation tests unless appropriate circuitry measures are taken before.

. 230V
1~ 230V 3~ 230V
PE PE

F1

N ———— L=
F1

L2E=—
F1 F1

L1+ L1

|
Ll Ll I
X1 H.E%uhi <>; L[E X1 E.E%l.ab=<}=g;

@@@@@@ elelelzlele)
Minimum Torque to tighten the screws: 0.5 Nm (4.6 Ib-in)
Maximum Torque to tighten the screws: 0.6 Nm (5.3 |b-in)

Recommended sizes of Mains fuses F1 are described in the technical data chapter 11.2 “Device data”.

= <= Only for in DC link connections.

Comply with the notes on cable cross-sections in chapter 5.4 “Dimensioning of conductor cross-section”.

'Cable cross-sections mm?
Mains terminals: 0.2 ... 4 (flexible cable with sleeve)
" 10.2 ... 6 (rigid cable)

Connection to IT mains

For connection to IT mains, pull out the plug-type jumper.

NOTICE

Removing the jumper reduces interference immunity and increases the emitted
interference. Interference immunity can be increased by means of external filters.

Additional work for EMC conformity may be possible. Comply with the EMC information.
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5.6 Motor Connection

Disconnect the frequency inverter from mains voltage and protect it against being
energized unintentionally.

Verify that the frequency inverter is discharged.
Wait for some minutes until the DC link capacitors have discharged before starting to
A work at the unit.
» | When the frequency inverter is disconnected from power supply, the mains, DC-link
voltage and motor terminals may still be live for some time.

When using pluggable terminals: Do not switch on the device while the plugs are
disconnected, the IP protection is only warranted with plugged terminals.

BONFIGLIOLI recommends connecting the motor to the frequency inverter using shielded cables.

e Connect the cable shield to PE potential properly, i.e. with good conductivity, on both sides.
e The motor cables must be kept physically separate from the control and network cables.

The user must comply with the applicable limits stipulated in the relevant national and international
directives as regards the application, the length of the motor cable and the switching frequency.

Connect in delta connection or star connection according to the motor data.

Delta connection Star connection

w Y

Minimum Torque to tighten the screws: 0.5 Nm (4.6 Ib-in)
Maximum Torque to tighten the screws: 0.6 Nm (5.3 Ib-in)

Comply with the notes on cable cross-sections in chapter 5.4 “"Dimensioning of conductor cross-section”.

'Cable cross-sections mm?
0.2 ... 4 (flexible cable with sleeve)

Motor terminals: 0.2 ... 6 (rigid cable)
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Electrical Installation

Type
Mains supply
Power
-011
-021
-031
-051
-071
-091
-111
-131
-152
-18 2
-192
-212
-193
-213
-223
-233

Agile 202
1ph. 3ph.
kw kw
0.09 0.18
0.12 0.25
0.18 0.37
0.25 0.55
0.37 0.75
0.55 1.1
0.75 1.5
1.1 2.2
1.5 3.0
2.2 4.0
3.0 5.5
3.0 7.5

Agile 402

3ph.
kw
0.25
0.37
0.55
0.75
1.1
1.5
2.2
3.0
4.0
5.5
7.5
5.5
7.5
9.2
11

unshielded cable

50 m

100 m

100 m

shielded cable

25m

50 m

50 m

The specified lengths of the motor cables must not be exceeded if no output filter is installed.

5.6.2 Motor cable length, with output filter du/dt

Longer motor cables can be used after taking appropriate measures, e.g. use of low-capacitance cables
and output filters. The following table contains recommended values for the use of output filters.

Type
Mains supply
Power
011
-021
-031
-051
-071
-091
-111
-131
-152
-18 2
-192
-212
-193
-213
-22 3
-233

Operating Instructions AgilE

Agile 202
1ph. 3ph.
kw kw
0.09 0.18
0.12 0.25
0.18 0.37
0.25 0.55
0.37 0.75
0.55 1.1
0.75 1.5
1.1 2.2
1.5 3.0
2.2 4.0
3.0 5.5
3.0 7.5

Agile 402

3ph.
kw
0.25
0.37
0.55
0.75
1.1
1.5
2.2
3.0
4.0
5.5
7.5
5.5
7.5
9.2
11

34

unshielded cable

150 m

300 m

300 m

shielded cable

100 m

200 m

200 m
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5.6.3 Motor cable length, with sinus filter

Motor cables can be longer if sinus filters are used. By conversion in sinus-shaped currents, high-
frequency portions which might limit the cable length are filtered out. Consider the voltage drop across
the cable length and the resulting voltage drop at the sinus filter. The voltage drop results in an increase
of the output current. The frequency inverter must be suitable for the higher output current. This must
be considered in the projecting phase.

In the case of motor cable lengths exceeding 300 m, contact BONFIGLIOLI service.

5.6.4 Group drive

In the case of a group drive (several motors at one frequency inverter), the total length must be divided
across the individual motors according to the value given in the table. See chapter 5.6.1.

Use a thermal monitoring element on each motor (e.g. PTC resistor) in order to avoid damage.

A group drive with synchronous server motors is not possible.

5.6.5 Brake resistor

Installing a brake resistor if feedback of generator energy is expected. Overvoltage shutdowns can be
avoided by this.

Disconnect the frequency inverter from mains voltage and protect it against being
energized unintentionally.

Verify that the frequency inverter is discharged.
A Wait for some minutes until the DC link capacitors have discharged before starting to
) | work at the unit.

When the frequency inverter is disconnected from power supply, the mains, DC-link
voltage and motor terminals may still be live for some time.

/\ WARNING

During operation, the surface of the brake resistor can reach high temperatures. The
surface can keep high temperatures after operation for a certain time. Do not touch the
brake resistor during operation or operational readiness of the frequency inverter. Non-

é compliance may result in skin burn.
, | Install a safeguard for protection against contact or fix warning labels.

Do not install the brake resistor in the proximity to flammable or heat-sensitive materials.
Do not cover the brake resistor.

/\ CAUTION

Bonfiglioli Vectron recommends using a temperature switch. Depending on the selected
resistor the temperature switch is integrated as a standard or optional available. A detailed
list is included in Chapter 12.3 "Brake resistor”. The temperature switch disconnects the
frequency inverter from mains supply if the brake resistor is overloaded.

Using Brake resistors without temperature switches can result in critical states.
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Minimize cable lengths.

X2
L] —e—
cleuzieiele) 12
oo ooy I
- (KL]-|- -
|_ _D_ J . 1] ™~
5 L1 L2 13
Il
Minimum Torque to tighten the screws: 0.5 Nm (4.6 Ib-in)
Maximum Torque to tighten the screws: 0.6 Nm (5.3 Ib-in)

NOTICE

BONFIGLIOLI provides suitable brake resistors. Refer to chapter 12.3 “Brake resistor”.
For calculation of brake resistance refer to chapter 7.10.4.1 “Dimensioning of brake
resistor”.

NOTICE

DC-connection requires a power estimation of the complete system. The brake resistor is
operational dependent on the enable of the frequency inverter. The contactor K1 must
disconnect all plant components from the mains.
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5.7 Control terminals Standard connection

/\ CAUTION
The unit may only be connected with the power supply switched off.

Verify that the frequency inverter is discharged.
A Switch off power supply before connecting or disconnecting the control inputs and

outputs. Verify that the keyed control inputs and outputs are deenergized before
connecting or disconnecting them. Otherwise, components may be damaged.

Factory settings

External power supply (optional)
L= 1A Relay output

Input 240 VAC or 24 VDC

24 VDC +£10% X10.1
:I X13.1 %102 E}
GND X13.2 X10.3 OUT2D  Error Signal
Output

24 VDC , X111

Digital inputs U, =30VDC
Digital output

IN1D 15...30 VDG, I,,,, = 100 mA
Start Clockwise +— X11.4 o m
IN2D X13.5¢ OUT1D Run Signal
Start Anticlockwise +— X11.5
Fixed Frequency
) — X12.1
Change-Over 1 IN5D

Multi-function output

E X13.6 I@ U proportional to
. .
Enable :j X11.3 X13.2 actual frequency

Error Acknowledgment +— X12.2
MFO1
STOA
STOB GND
— X13.3
i CANopen or
Digital Input/Output | CAN system bus
U = 30 VDC :: CAN H Bus termination
IN3D }
Data Set Change-Over 1 L———+0x11.6 CAN L
CAN GND
Cable shielding
Multi-function inputs Modbus or VABus
Output
10 VDC X21t] RS485

X13.4 R145

0...10VDC

Motor thermal contact

Comply with the technical data of control terminals: See chapter 11.3 “Control electronics”.

For evaluation of the motor thermo contact, parameter Operation Mode Motor-PTC 570 must be set.
See Chapter 7.4.6 “Motor temperature".

Via parameters Digital inputs PNP/NPN 559, the logic evaluation at IN1D, IN2D, IN4D and IN5D is
changed.
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= 3
8 ma88S8 o
o Ero
AEREET
X13 (1712713174516
oo -~ = 2
S2EESS
X12 177213147576
—,_—X10
(@] Y
5 e )
o 3 X21
g 03298 RI45 T~ |
LG6hEZEZ =
X11 [[177271314T 506
X10
+24VDC —| |5
OUT2D <+—|IlJm|—
Potential free
Factory settings
Digital inputs:
Terminal Signal for functions Function
X11.4 | IN1D 71 IN1ID Start Clockwise 68
X11.5 IN2D 72  IN2D Start Anticlockwise 69
X12.1 | IN4D 74  IN4D Fixed Frequency Change-Over 1 66
X12.2 | IN5D 75 IN5D Error Acknowledgment 103
X11.3 | STOA 70  Enable (fixed assignment) Enable
X13.3 | STOB 70  Enable (fixed assignment)

Changeover of evaluation at digital inputs:

Terminal Operation modes
X11.4 | IN1D
L 0 NPN (active: 0V

X11.5 IN2D Digital inputs ( )

X12.1 | IN4D PNP/NPN 559 .

%122 INSD 1 PNP (active: 24 V)

Multifunction inputs (analog input/digital input):

Terminal Operation modes Function
Analog: Operation Reference Frequency

X12.3 MFI1A 1 voltage 0...10 V Mode 1 voltage | Source 1475, Refer-

' Digital: 2 current 0...20 mA MFI1 0...10V | ence Percentage

MFI1D 3 digital NPN (active: 0V) | 452 Source 1 476
Analog: 4 digital PNP (active: 24V) Overation Thermo contact for
MFI2A 5 current 4...20 mA MF:) de digital P570 204,

X124 S 6 voltage, characteristic MEL2 3 PNP (ac- | Set Operation Mode
MEIZD' 7 current, characteristic 562 tive: OV) | Motor Temp. 570 to

1,2o0r3

Digital output:
Terminal

Function

X13.5 | OUT1D

Operation mode OUT1D (X13.5) 531 2  Run Signal

Multifunction output (analog output/digital output):
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Terminal Operation modes Function
- Digital: Source Setting Fre-
MFO1D Opera- 1 Digital MFO1D MEO1D 554 4 quency
MEO1A  tion 10 Analog (PWM) Analog: Source 7 Abs. value of ac-
Mode MFO1A MFO1A 553 tual frequency
X13.6 MFO1 Repetition fre-  pe/pT. output Actual Fre-
MFO1F 20 quency (RF) 1
(X13.6) MFO1F Value MFO1F 555 quency
550 Pulse Train (PT) .
MFO1F 30 MFOLF PT: Scaling Frequency 557
Relay output:
Terminal Function
X10 OUT2D | Operation Mode OUT2D (X10/Relay) 532 103  Inv. error signal
Digital input/output:
Terminal Operation modes Function
Digital in- 0 NPN (ac-
IN3D Operation Input  puts tive: 0 V) Data Set Change-
Mode Ter- IN3D PNP/NPN 1 PNP (ac- Over1 70
X11.6 minal 559 tive: 24 V)
X11.6 558 Output  Op.Mode OUT3D (X11.6) Inv. error
OUT3D 1 OUT3D 533 103 signal

IN: input, OUT: output, MFI: Multi-function input MFO: Multi-function output,

D: digital, A:
5.7.1 C

The motor
required as

Start cw:
Start ccw:
VDC out:
n:

E:

analog, F: frequency, PT: pulse train, RF: Repetition frequency, Op. Mode: Operation Mode

ircuit for control via control terminals

is started via start signals on the control terminals. The circuit shows the input signals

a minimum and the control terminals in factory settings.
-]
o O >
X13 ﬂ:TéT:E e\ Iﬂ Iﬂ
PR
J{:m kQ
=
o
X12[E[E|Z[H[H[E
[ I‘3:\ 1 1
H [ o 14 L5 L& ]
YRR
Speed "
H
- % =
Start 8 78’ %
Enable e .g ,S% £t _
—H— X1 gfﬁjﬂf H
i 171r3\f4tr§j+72
AR i

L&

ml

@ —= 1.5 mm’
max. 2.5 mm°

Start clockwise operation

Start anticlockwise operation

Voltage output

Speed

Enable

5.7.2 Circuit for control via operator panel

The motor

is started via the operator panel. The circuit shows the input signals required as a minimum

and the control terminals in factory settings.
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o
X13[EE | S[E[E[E
||1||3||!J|§J| 1
X12|H|H|H|H|H|H
I]” 1L ||‘|| 1111 1
5
o
a
LE >3
I\' XIIXHEHHH
\ I 3
— L-_\—.:.

@ 1.5 mm’

max. 2.5 mm’
VDC out: Voltage output

E: Enable
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5.7.3 Further setting options for control terminals

Relay output
X10.1
9 X10.2 Status signal/functi
I P532[103-Inv. Error Signal 9 unction
3 ;
O Digital output
Function . 103-Run Signal Status signal/function
IN1D ! L T x13500UTtD [ |
Function . )
IN2D o X11.5 |P[J[72-IN2D | , Multi-function output
P496| 0-Off Status signal/function
10-PWM IN2D, 0...100% X) P554| 4-Setting frequency X13.6 © MFO1 )
11-PWW IN2D,-100...100% I
20-Repetition frequency P550|0-Off U =
single evaluation 1-Digital ]| |P553| 7-Abs. Actual frequency
21-Repetition frequency 10-Analog [} -
iO'Tb‘eTeV_a"JIi‘t;Dn 20-Repetition D—L P555[ 1-Actual frequency
Function R — frequency -
IN4Do X12.1 [P[_1[74-IN4D | 30-Pulse Train DL P556/|Division Marks
Function P557|Scaling Factor
INSD ¢ X12.2 [PL[75-IN5D | :
CANopen or CAN Systembus
STOA ¢ X13.3 CM-CAN CAN terminals X12.5 6 CAN H Protocol
Enable (Option) X12.5, X12.6 x) |
STOBo X11.3 P276(1-CANopen/ CAN system bus/[] X12.60 CAN L
2-CAN system bus/ CANopen O
Digital Input/Output
Xy Modbus or VABus
Function P558|0-Input IN3D [PCJ[73-IN3D CM-232-485 | Connection Protocol
[ ] IN3D X11.6 1-Output OUT3D  |[J»[P532[103-Inv. Error Signal (option) X21 ) X21{ RS485 |
Status signal/function P559]0-NPN (a ov) |0 [ P395| 0-CM:VABus/ |X21:VABus |[] RJ45
L louT3D NP (active: 24 V)(J X21:Modbus|[]
. - 2-CM:Modbus/|X21:VABus |[]
Multi-function inputs
Function
MFI1 X12.3 XQ Reference frequency values Xa Setting range
e ;:\C/(illrtra:net gég \n/1A g D ‘ Minimum Frequency 418 = _JHz
3-Digital NPN (active: 0 V) |[J+[PL_J[76-MFI1D P492[1-Analog value MFITA|] | Maximum Frequency 419 =C_JHz
4-Digital PNP (active: 24 v)|[J+[P[J[76-MFI1iD] Reference percentage values
5-Current 4...20 mA O P476|1-Analog value MF1A —
6-Voltage Characteristic |[]+|P454...P457 o g - ‘ Minimum Reference Percentage 518 = L_J%
7-Current Characteristic |[ J~|characterisic points|” || P494]1-Analog value MFITA] ] | Maximum Reference Percentage 519 =L_1%)
Error/Warning behaviour: P453| For output at MFO1 (P550=2-Analog):
Actual analog value: P251 P553=40-Absolute value analog input MFI1A
Funktion
MFI2 X12.4 XQ Reference frequency values XJ Setting range
P562|1-Voltage 0...10 V O

2-Current 0...20 mA 0 or
3-Digital NPN (active: 0 v) |(J+P[1]|77-MFI2D P492|1-Analog value MFI2A|]

4-Digital PNP (active: 24 v)|[J+[P[][77-MFI2D Reference percentage values
5-Current 4...20 mA O P476|1-Analog value MF2A ] ‘ Minimum Reference Percentage 518 = 1%

6-Voltage Characteristic |[ ]+ P464...P567 or -
7-Current Characteristic |[]-+| characterisic points|” || P494|1-Analog value MFI2A|] Maximum Reference Percentage 519 =L_J%
Error/Warning behaviour: P563| For output at MFO1 (P550=2-Analog):

Actual analog value: P253 P553=41-Absolute value analog input MFI2A

Further possible usage of MFI1 and MFI2:
PID controller (technology controller)

X
PA75[30-Technology controlr][ 1 x
9 6] 1-Analog value MFI1A D)(P452:1,Z,5,6 or7)
P492]30-Technology controller] ] x) 2-Analog value MFI2A |0 (P562=1,2,5,6 or 7)
PID P476|1-Anal lue MFI1A|C] = o
reference 2 Ana‘og value MFI2A|C] %Eggg,g;g g: ;g P494|1-Analog value MFI1A|CJ (P452=1,2,5,6 or 7)
valve | 1270200 TELE e 2-Analog value MFI2A |1 (PS62=12,5,6 or 7)
P494]1-Analog value MFI1A|[] (P452=1,2,5,6 or 7) . -
. 2-Analog value MFI2A ] (P562=1.2.5.6 or 7) Temperature monitoring via MFIng
PID P478]1-Analog value MFI1A|(] (P452=1,2,5,6 or 7) P570[1...3 Thermal contact|[]” (P562=3 or 4, P204=532
real value 2-Analog value MFI2A [ (P562=1,2,5,6 or 7) 11...13 MPTC 0 (P562=1,2,56 or 7)

21...23 KTY [J (P562=1,2,5,6 or 7)
Electronic gear (gear factor scaling) 31...33 PT1000 [ (P562=1,2,5,6 or 7)

X
P475[40-Electronic gear|[ >

of

r
P492|40-Electronic gear|]
x
P689[2-Numerator analog g
3-Denominator analog|(] "
Scaling [ P476[1-Analog value MFT1A DJ(P452:1,2,5,6 or7)
2-Analog value MFI2A (] (P562=1,2,5,6 or 7)
or
P494[1-Analog value MFI1A|J (P452=1,2,5,6 or 7)
2-Analog value MFI2A |[J (P562=1,2,5,6 or 7)

P475| 1-Analog value MFI2A|] ‘ Minimum Frequency 418 = [_JHz

Maximum Frequency 419 =[_JHz

The block diagram only shows a selection of possible uses of the inputs and outputs.
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5.7.4 Evaluation logic of digital inputs

The evaluation logic of the digital inputs and multifunction inputs - in digital operation mode - can be
changed over via parameter settings.

e Select "0 - NPN (active: 0 V)" or "1 - PNP (active: 24 V)" for parameter Digital inputs
PNP/NPN 559.

Digital inputs

X11.4 IN1D 0- NPN (active: 0 V) Low-switching (with negative signal).
High-switching (with positive signal). Facto
X11.5 IN2D 1- PNP (active: 24 V) se%tin 9 ( P gnal) i
g.
X11.6 IN3D
X12.1 IN4D
X12.2 IN5D
PNP NPN
Voltage output GND
Digital inputs Digital inputs
IN1D IN1D
— r. X114 —"—0 X11.4
IN2D IN2D
L —— 4§ X11.5 — —0 X11.5
IN4D IN4D
——0 X12.1 — 7 X121
INSD IN5D
L — 4§ X12.2 — —0 X12.2
Digital Input/Output Digital input/output
IN3D IN3D
——puis — e

Multifunction inputs

3 digital NPN (active: 0 V)  Low-switching (with negative signal).
X12.3 MFI1 digital PNP (active:
24 V)

High-switching (with positive signal).

. . Low-switching (with negative
3 digital NPN (active: 0 V) gigna)y Factory setting.
X12.4 MFI2 - i
4 3')9'ta| PNP (active: 24 High-switching (with positive signal).
PNP NPN
Voltage output
24 VDC

Multi-function inputs Multi-function inputs

Operating Instructions AgilE 42 03/2018



@ Bonfiglioli

Electrical Installation Vectron

5.7.5 Overview of voltage inputs and outputs

—24 VDC IN
N GND
10 VDC OUT

>
—
w
w

X12 [11273141516

Ut

o}
8
>
&
1

5.7.6 External DC 24 V power supply

An external power supply DC 24 V can be connected to control terminals X13.1/X13.2. The external
power supply enables parameter configuration, maintenance of input/output functions and
communication, even while the mains voltage is switched off.

Input voltage range DC 24V +10%

Rated input current Max. 1.0 A (typically 0.45 A)

Peak inrush current Typically: < 15 A (max. 100 ps)

External fuse Via standard fuse elements for rated current, characteristic: slow

Safety Safety extra low voltage (SELV) according to EN 61800-5-1
CAUTION

Device damage
The digital inputs and the DC 24 V terminal of the electronic control equipment can

withstand external voltage up to DC 30 V. Higher voltages may destroy the unit.

e Use suitable external power supply units with a maximum output voltage of DC 30 V
or use appropriate fuses to protect the unit.

Operation of the frequency inverter is not affected if the mains voltage is switched on and the external
power supply is switched off.

NOTE:

The application manual "Safe Torque Off STO" must be complied with if the safety function described
there is used.

Exceptions:
Mains voltage must be switched on for the following functions. The function is not enabled if only an
external power supply is applied.

— The relay output X10 is controlled only if mains voltage is switched on.
— The heat sink fan and the internal fan are controlled only if mains voltage is switched on.
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5.7.7 Installation notes according to UL508c

NOTICE

No branch circuit protection
Integral solid state short circuit protection does not provide branch circuit protection.

e Branch circuit protection must be provided in accordance with the Manufacturer In-
structions, National Electrical Code and any additional local codes.

For an installation according to UL508c the motor must be supervised regarding the thermal behaviour.
The connection and the parameter settings for the temperature motor supervision is described in
chapter 5.7 “Control terminals Standard connection”.

For an installation according to UL508c only allowed fuses can be used for mains protection. The allowed
fuses are described in chapter 11.2 “Device data”.

For an installation according to UL508c the in chapter 11.2 “Device data” described maximum
temperatures must not be exceeded.

For an installation according to UL508c only 60/75°C copper conductors are allowed to be used.

For an installation according to UL508c the devices are only allowed to be used in environments
according to Pollution Degree 2.

According to UL508c Warning or Marking labels are not allowed to be removed.

Short-circuit current rating

Suitable For Use On A Circuit Capable Of Delivering Not More Than 5000 rms Symmetrical Amperes,
480 Volts Maximum (models 402), 240 Volts Maximum (models 202) When Protected by Fuses
manufactured by Bussmann, model FWP-10A14Fa (Size 1), FWP-20A14Fa (Size 2) or FWP-30A14Fa

(Size 3). Drive controller and overcurrent protection device must be integrated within the same overall
assembly.
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6 Commissioning

The unit may also be commissioned as described in the Quick Start Guide. This guide is supplied with
the device.

In this chapter, first commissioning and commissioning for typical applications are described.

/\ WARNING

The frequency inverter may only be commissioned by qualified staff.
/A\ Prior to commissioning, all covers must be fixed, all standard equipment components of

the frequency inverter must be installed, and the terminals must be checked.

Procedure:
Chapter
Mechanical Installation 4
! 5
Electrical Installation
I
v v
Control via signals at control terminals. Control via operator panel.
I 4 5.7.
Connect: Connect switch for enable signals. 1
- Switch for enable signals 5.7.
- Switch for motor start and reversal of direction of rotation 2
- Potentiometer for speed setting
A A A 4
Commissioning with operator panel. Commissioning with operator panel. 6'21'
A 4
Start motor via control signals. Start motor via operator panel:
Switch on: Select "Poti F' menu.
- Start clockwise at IN1D (X11.4) or Press RUN.
- Start anticlockwise at IN2D (X11.5).
I
v
Adjusting parameter settings to application.
|
¥ ¥ 6.4
Identify and set the parameters required for a Select the application (e.g. pump, fan, 6.5
function. conveyor system) and set parameters to 6.7
applicable values.
6.1 Operator panel
RON Start motor. ® Increase speed in motor potentiometer
Stop motor. function.
) ® G |I=f fe::lt is tpresent: ISwitch to the hig{]er pe|1rameter number.
ault rese ncrease parameter values.
© Cancel. Back to previ- ® Reduce speed in motor potentiometer func-
ous menu. tion.
&vD  Confirm settings. Switch to the lower parameter humber.
Ru®  Reverse direction of Reduce parameter values.
+ rotation in motor po-

enD  tentiometer function.
Press arrow key for a short time to set a value in discrete steps.
Keep arrow key pressed for a quick value changing.
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When setting a parameter value the default value can be selected by pressing both arrow keys at the

same time.

The access to the parameter menu and setup menu can be locked with a password. Please refer to
the notes in chapter 7.1.3 “Set password”.

The RUN and STOP key can be locked by parameter Local/Remote 412. Please refer to chapter 7.3.1
“Control” and 0 “Control via reference frequency channel”.

6.1.1 Menus

Menu
Actual

Para

Local

Setup

Copy

Functions

Shows actual values. An actual value for permanent display during operation can be se-

lected.

Set parameters. The following selection limits the number of visible and adjustable param-

eters.

Easy For elementary applications and quick commissioning. Setting options for about
40 ... 50 parameters (dependent on Configuration 30).

Std For standard applications. Setting options for about 180 parameters.

Pro For higher requirements. Setting options for about 380 parameters.

The limitation of the number of parameters can also be set via parameter Control

level 28. All actual values are displayed, independent of the control level.

Control the motor by means of the operator panel.

Poti F  Set output frequency (drive speed).

Poti P | Set percentage values. For example in torque control or PID-control.

Jog Keep pressed RUN-key: The drive operates with fixed set frequency.

Test For finding errors and defects at the frequency inverter, sensors, the load and

the electrical connections.

Guided commissioning. Select control method and motor type. Enter motor data.

Guided commissioning also for the available communication interfaces.

Full For first commissioning. Entry and measurement of motor data.

Motor | Only motor data measurement.

Buscon = For commissioning of a communication interface.

Copy parameters by means of a memory card.
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350 A)

Motor stopped,
drive enabled

Motor stopped

drive not enabied otapP

A 000!

ENT

Warning message

Para

PI’D

Access to all parameters.
S5ed

Most commonly used
parameters.

EARSY

Quick commissioning
parameters.

Percentage values

Pok . P

For example:

- Reference value
for torque control

- Desired set point
of PID control

Control method
549nCH

Field-oriented control of
synchronous motor.
Fol

Field-oriented control of
asynchronous motor.

UF

V/f-control of
asynchronous motor.

Error message

03/2018

Actual values

Parameter settings

Manual control

. Switch on Enable
on X11.3 and
X13.3.

. Switch off start
commands on
X11.4 and X11.5.

- (Cors @D

Parameter copy.
Memory card
required.

STOP,
Acknowledge

(E50)~ 105

. FAA ) @D

> (LocA J@D (Pot . FJ@D( 350 H| R

> (5EEUP @D (FuLL (g5 O)@ND(CErL

® g displays actual value

~P 24| rP: readable Parameter (actual value)
P211 is displayed first.

(Pro_ ) GEED! [ S04 Press ® or @ for
Professional 1 s to increment or
decrement each digit

[Std ] [P L’EPD - ] separate|y_
Standard Acceleration (cw) 5.00 Hz/s

P4yl
Easy P28 is displayed first.

Speed

@ Increase

{@ Decrease

Motorpoti, 3.50Hz  Startdrive Reference
@ set frequency  Default value frequency Stop drive
of P418.

Reversal of
* rotation

Percentage value

(Pot . P)@m [ 000) 10000 —[:@ :)"crease
Motorpoti, 0.00% Start drive Reference @ ccrease
set reference  Default value percentage Stop drive
percentage of P518. value Invert
value reference value

Jog mode Start drive with
JOG-speed

(kESE 3)@END) (ET rUn)

L (cest 2) @D (E290ad)
Test 2 t2 good

J@&D (£ESt ) END (k Good) END

Test 1 t1 good

bSO |- Commissioning of a communication interface
dSEE 4
'

Only motor data d5Et |

.

Stop drive

. Set Jog frequency via
P489. Default: 5 Hz.

(£ESE

J@D~ [F__)@D

Control method
and motor type Motor data

(Lo | @END nom]m[P 369 |(donE )

@ @ Progress of
BRE ) o)

parameter copy
Select file

Complete Setup Data set
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6.1.1.1Selection of Data sets
The 4 data sets can be set up differently if required. By default all 4 data sets are set up identically.

By default the parameter number is shown. If a dot and a digit is shown in extension to the Parameter
number, a data set was already selected or changed individually before.

For the Selection comply with the following steps:

e To change all data sets:
o Move in the parameter menu to the requested parameter (Up/Down).
o Check if the parameter number is shown without following dot and digit.
o Press 1x ENT.

e To change a single data set:
o Move in the parameter menu to the requested parameter (Up/Down).
o To select a data set, press and hold ENT and select with Up/Down the requested data

set. Release ENT.

o Press 1x ENT.

Not all parameters are data set changeable. The parameter list in this manual contains
all information concerning data sets.

Contains a parameter different values in the data set, the selection of the parameter
will automatically show data set 1. If the data sets differ they can only be changed

individually via Keypad.
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6.1.1.2Menu for communication setup

230400
—
Bus configuration, SI600
SETUP communication
i 500
LT g :
® (&) Optional CM-module ® ® c ® @[ 4800 ®
- (1 nEEFF) (5Eru ) (nodE ) ( /] (bRud ) [ e+0o)
@ Interface Service- @ Node ID @ Baud rate Baud @ -‘
interface X21
VABus at X21
@ VABus at module CM
UFSEEJ@D [ 0J@&D
@ Interface setting  VABus at X21 and at module CM
©)
230400
41
A
® @ 2 ® ®[ 4600 ® ®) ascn ®
- (nodE d) @D (1) @)= (bAud ) @D [_2+00) @D, = [redk ) @D (e ) @D
@ Node ID @ Baud rate Baud @ Mode RTU @—‘
Modbus at module CM

1
@) odd ® () Modbus at X21

(PA-! £Y) @D [Eukn l®[=F sec] @D 0J@D

Parity Even Interface setting  No Modbus. (VABus at X21 and module CM.)

@®

C 0 00
Frequency inverter System bus at module CM-CAN.
® (&) as master ® ® 500 ® (&) (CANopen at X12.5 and X12.6.)
(545615) — @D = (nodE ) @D (- @D X (bAud ] @D [ 000) @D X (1 F 56 @D | ) @D
@ Node ID Deactivated @ Baud rate kBaud @ Interface setting  System bus at X12.5 and X12.6.
@ (CANopen at module CM-CAN.)
© o
~ @ et J @D [ ) @D
@ Node ID Deactivated
@
@ =
T -IE'S
'
() CANopen at X12.5 and X12.6.
@ Node ID 1 @ @ 500 @ @ (System bus at module CM-CAN.)
T

=]
—J

(CncPe) -~ @D o d @D [ ) @D ) @D 10

Node ID Deactivated Baud rate kBaud

(Fsee @D | ] @D
@ Interface setting  CANopen at module CM-CAN.
(System bus at X12.5 and X12.6.)

6.1.2 Motor control with operator panel

Poti F - variable frequency
The function Poti F is applicable for variable speed operation.

Select one of the following settings for parameter Local/Remote 412:
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— 3 - Control via keypad
— 4 - Control via keypad or contacts(factory setting)
e Select "5 - Keypad motor potentiometer”! for parameter Reference frequency source 1 475 or
Reference frequency source 2 492.
e Switch on enable signals at digital inputs STOA (terminal X11.3) and STOB (terminal X13.3).
e Select LalAL via arrow keys. Confirm by pressing ENT.

Confirm PD!': 1 Fby pressing ENT.

Start drive The drive accelerates to the sum of Reference frequency source 1 475 and
Reference frequency source 2 492. The displayed value is the totalized refer-
ence value.

Operation 0 - Off: 0 Hz.
mode

4937: 1 - The reference frequency can be both positive and negative.

2 - Positive only.
3 - Inverted.

Set speed @ Increase speed.
@ Decrease speed.

—  Press for a short time to change the frequency by increments of
0.1 Hz.

- Keep pressed to change the frequency? by Ramp Frequency-Mo-
torpoti 473 (factory setting 2 Hz/s).

ATTENTION!
The change of direction of rotation can occur if Minimum Frequency 418 is
set to 0 Hz.
Minimum Frequency 418 and Maximum Frequency 419 limit the setting
range.

Stop drive The drive stops. Deceleration (clockwise) 421 or Deceleration (anticlock-
wise) 423 is applied.

Status ‘ (ESC) Keep pressed for 1 second. The drive status is displayed.

Change di- (RUN+(ENT) The direction of rotation changes.

rection of

rotation

Change sign + (ENT Sign reversal of the reference value. The direction of rotation is reversed
at the next start.

/\ WARNING
The key RUN starts the drive, if the enable signals at digital inputs STOA (terminal X11.3)

and STOB (terminal X13.3) are switched on. The start or stop of the drive is possible,
even if menu Poti F is currently not selected. For example the start of the drive is possible

if menu PARA for parameter settings or menu ACTUAL for actual value display is selected.

Display of drive status:

! Factory setting of parameter Reference frequency source 2 492. In the factory setting the reference frequency
value can be set via operator panel (keypad).

2 In the factory setting the reference frequency value can be positive (clockwise rotation) or negative (anticlock-
wise rotation).

3 Value “0” cannot be set if parameter Minimum Frequency 418 (factory setting 3.50 Hz) limits the setting
range.
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The drive rotates at the reference frequency value. The reference frequency
value is the sum of Reference frequency source 1 475 and Reference frequency
source 2 492.
4 The drive is stopped. The alternating display shows the reference frequency

5t0F)  value and the message STOP.

described above.

=

ﬂ The selection Poti F is only available if the parameter Local/Remote 412 was set like

Poti P - variable percentage reference value

The function Poti P is applicable for operation with variable percentage values, in example this is used
with the technology controller and the direct torque control.

Select one of the following settings for parameter Local/Remote 412;

— 3 - Control via keypad
— 4 - Control via keypad or contacts (factory setting)
e Select "5 - Keypad motor potentiometer”‘for parameter Reference percentage source 1 476 or
Reference percentage source 2 494.
e Switch on enable signals at digital inputs STOA (terminal X11.3) and STOB (terminal X13.3).
e Select LalAL via arrow keys. Confirm by pressing ENT.
e Select Fat « F via arrow keys. Confirm by pressing ENT.

Start drive The displayed reference value is the sum of Reference percentage source 1
476 and Reference percentage source 2 494.

Operation 0 - Off: 0%.

mode 495%: 1 - The reference value can be both positive and negative.
2 - Positive only.
3 - Inverted.
Set percent- @ Increase percentage value.

age value
Decrease percentage value.

— Press for a short time to change the frequency by increments of
0.1%.

— Keep pressed to change the percentage value by Ramp Percent-
age-Motorpoti 509 (factory setting: 10%/s).

The change of sign can occur if Minimum Frequency 418 is set to 0 Hz.

Minimum reference percentage 518 and Maximum reference percentage 519
limit the setting range.

Change sign  (RUN)+(ENT) The sign of the reference percentage value changes. Only possible for
torque control (parameter n-/T-Control Change-Over 164).

Display of drive status:

! Factory setting of parameter Reference frequency source 2492. In the factory setting the reference frequency
value can be set via operator panel (keypad).
2 In the factory setting the reference percentage value can be positive or negative.
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The reference percentage value at rotating drive. The reference percentage
value is the sum of Reference percentage source 1 476 and Reference percent-
age source 2 494.
A The drive is stopped. The alternating display shows the reference percentage

2000 value and the message STOP.

described above.

=

ﬂ The selection Poti P is only available if the parameter Local/Remote 412 was set like

JOG
The function JOG is applicable for fixed speed operation.

Switch on enable signals at digital inputs STOA (terminal X11.3) and STOB (terminal X13.3).

If digital inputs are intended for start-signals: Switch off the signals of the parameters Start clock-
wise 68 and Start anticlockwise 69*.

SelectL ol AL via arrow keys. Confirm by pressing ENT.

Select oY via arrow keys. Confirm by pressing ENT.

Start drive Keep pressed: The drive accelerates to the JOG frequency 489 (factory set-
ting 5 Hz).

For clockwise rotation: Set the JOG frequency 489 to positive values.
For anticlockwise rotation: Set the JOG frequency 489 to negative values.

Set the acceleration value for clockwise rotation in parameter Acceleration
(clockwise) 420.

Set the acceleration value for anticlockwise rotation in parameter Accelera-
tion anticlockwise 422.

Parameter Maximum frequency 419 limits the adjustable frequency range.
Stop drive Release the key: The drive decelerates and comes to a standstill.

\@j Set the deceleration value for clockwise rotation in parameter Deceleration
(clockwise) 421.
Set the deceleration value for anticlockwise rotation in parameter Decelera-
tion anticlockwise 423.

Change di- The direction of rotation changes.
rection of The direction of rotation can be changed while the drive rotates or at stand-
rotation still.

Display of drive status:

The drive rotates at JOG frequency 489.

4 The drive is stopped.
The alternating display shows the Jog frequency value and the message STOP.

The function JOG can also be activated via a digital input. Refer to chapter 7.5.1.6 “JOG
frequency” and 7.6.6.7 “Jog Start”. The selection JOG is available independent of the

setting of parameter Local/Remote 412.

6.1.3 Set a parameter to the factory setting

Select the parameter number in menu “Para”. Confirm by pressing ENT.

1

The commands Start clockwise and Start anticlockwise have a higher priority than the start of the function JOG.
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®

@ Press simultaneously. The parameter shows now the value of the factory setting.

(ENT)

Press ENT to confirm this value as the new value for the parameter.

6.1.4 Restrict the scope of operation

The scope of operation can be restricted.
Lock the functions start, stop and change direction of rotation at the operator panel: Refer to chapter
0 “Control via reference frequency channel”.

Lock the setting of the reference frequency: Refer to chapter 7.5.1 “Reference frequency channel”.
Lock the setting of the reference percentage: Refer to chapter 7.5.2 “Reference percentage channel”.

6.2 First commissioning

During commissioning with “Setup/Full” a control method (according to V/f-characteristic or field-
orientated control) and the connected motor type (asynchronous or synchronous motor) can be
selected. The motor data must be entered according to the motor type-plate. Further motor data is
measured automatically. The prompt of basic parameter entries like maximum frequency or acceleration
is displayed. After Setup the drive is operational.

Select “Full” setup if the frequency inverter is commissioned for the first time.
Select “Motor” setup if only the motor data are to be measured and other settings are not to be changed.
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6.2.1 Overview

, Setup can be selected via menu item “Setup”.
5 Et u'iD After first switch-on Setup is displayed automatically.
@ - fL.'LL Se:ect :or thT first corzmissioning.
nokor  Select for only motor data measuring.
@ ‘ ’ :

bUSCOn Select for commissioning of communication.
L ]»

| Data set query is only displayed if Setup is manually selected via the :
: menu item "Setup”. Choose data set 0. Another setting is only
i necessary for setup of various motors.

Complete Setup

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Only motor data
Control method
Communication UF Asynchronous motor V/f-control with variable speed
fault).
S i
Foc  Asynchronous motor Field-oriented control. High drive
54nch Synchronous motor dynamics and accurate speed control
and torgue control.
»[cerl JED T [WF__ @D 1
ol 1= s ® or @ for 15
o o to increment or
076 — decrement each digit
@ \2/30?‘1(70 ?S Uk\;VS 1A32A(;l;,6 rlrj’:;5 ;075;’ separately
*P out J&D [ 025 JE@Dwott )] 71 1 T [ EntvefcasPh . in
Rl pover (@025 kw Motor v \l' v \L Vv \Ir control method UF and
rom motor a 'Oltage
typeplate in kW voltag wolk P out ) SPEEd Foc. oin
FrEq ARPEFE co5PH, Entry of Pal.Pr5 (number

of pole pairs) in control

Enter the other rated motor
method 59nch.

values similarly: a
current (Ampere), speed, ]

cosine phi, poles, frequency.  0.25 kW Funf Automatic measurement of further motor data.

CALD Select if the data of a BONFIGLIOLI motor has been
L entered. Presetting of further motor data is loaded.
i[Sta ]E[t'-'”"-: ][t'-‘"' '”9] ¥ Eun in9  Measuring. Wait until ~EAdY or Acc is displayed.

Switch on /= Auto-tuning ~ERGY if nokor e e e eeea e e eeee e .
Enable has been selected. St Message only if signal is missing. :

: Set enable signals at X11.3 and X13.3.
- i SA00-- Warning.
Auto-tuning 1 GF00-- Error message.

completed -
Enter similarly:
Ly [Ff::: ] [ oo ][dEC ]_ Acc Acceleration ramp clockwise. Default 5 Hz/s.

BONFIGLIOLI motor

Acceleration @5700 Hz/s Deceleration dEC Deceleration ramp clockwise. Default 5 Hz/s.
(clockwise) 439 (clockwise) FrE9Lo Minimum frequency. Default 3.50 Hz.
FrE9H « Maximum frequency for speed limitation. Default 50.00 Hz.
351 H

Enter similarly:

> (Fr£9L0) (350 H JEND(FrETH ) —

Minimum @350 Hz Maximum

frequency frequency
L[M @D ([EAs) @ (ran )|

Setup completed and Drive enabled: Optional
initialization. further
LS settings ___:

Note: The overview shows the sequence for an asynchronous motor.
When commissioning synchronous servo motors, the motor type (BCR, BTD, “Other”) has to be se-
lected additionally and the order of the entry of the motor parameters is adjusted.

6.2.2 Start first commissioning of an asynchronous motor

e Switch on enable at STOA (X11.3) and STOB (X13.3).

e Switch off enable at IN1D (X11.4) and IN2D (X11.5), if a circuit for control via control terminals is
installed.
Switch on the power supply.
Start commissioning (Setup) on operator panel.

e If the unit is in “as-delivered” condition or after resetting the unit to the factory settings, the
guided commissioning procedure is started automatically. The operator panel displays the menu
item "Setup". Guided commissioning can also be opened by selecting the "Setup" menu.

@ ®
& O @
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Setup
Parameter

P30

P376

Start commissioning.
Using arrow keys, select:

— Complete commissioning or
— Measure motor data only.

— Commissioning of a communication interface
Refer to chapter 6.3 "Commissioning of a communication
interface”.

NOTE

—  Select “Full” setup if the frequency inverter is commis-
sioned for the first time.

—  Select “"Motor” setup if only the motor data are to be
measured and other settings are not to be changed.

Select data set 0.
Select another data set for commissioning of several motors or for
different operating points.

Configuration (control method).

Using arrow keys, select:

— 110 - IM!: sensor-less control(SLC) or

— 410 - IM?Z: sensor-less field-orientated control or

Please note: If you changed the configuration, the device resets.
Please execute the before mentioned steps anew.

Enter motor data according to motor rating plate:

,

O O
V A/Y [Hz| kW | A A/Y | min®|cos®
230/400(50( 0.25(1.32-0.76|1375|0.77

.

| | | | | |
v v v ;
alk ‘l' P ouk ‘l' SPEE \l/ (Example of rating
FrEq ArPEFE coSPh | plate)

Rated mechanical power
Set the value using the arrow keys.

NOTE
Press the arrow keys for 1 s to set each figure individually.

@ Bonfiglioli

Vectron

Display
SEEUP

ENT
d5EE O

ENT

cbri
ENT

UF or
Foc or
S54nch
ENT

F ok

%ﬂ?ls

! For simple applications (e.g. fans, pumps). Control according to V/f-characteristic. In the case of control via op-
erator panel: Select “"UF". IM: Induction machine (asynchronous motor).
2 Control of an induction machine (asynchronous motor). For higher demands on speed or torque accuracy. In
the case of control via operator panel: Select “Foc”.
3 Control of a synchronous motor, for higher demands on speed or torque accuracy. In the case of control via op-
erator panel: Select "Synch”. PMSM: Permanently magnetized synchronous motor.
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P370

P371

P372

P374

P375

P420

P421

P418

P419

Forever Forward

The following rated values are automatically preset if the last set
value of rated mechanical power corresponds to a BONFIGLIOLI mo-
tor. If a BONFIGLIOLI motor is connected check and confirm the val-
ues.

Rated voltage in V.
Rated current in A.
Rated speed in rpm.

Rated Cos-Phi
(Enter if 110 “UF" or 410 “FOC" was selected for P30.)

Rated frequency in Hz.

If "STO" is displayed, enable must be switched on via STOA (X11.3)
and STOB (X13.3).

Auto-tuning (auto set-up). Confirm to start the measurement of fur-
ther motor parameters. Consider the following note for another set-
ting option.

NOTE

If a BONFIGLIOLI motor is connected and the rated values have been
confirmed, “Calc” instead of “tune” is displayed. In this case further
motor parameters are not measured. The data is loaded and stored.
If instead an auto-tuning should be done, use the arrow keys to
switch from “Calc” to “tune”.

Auto-tuning (auto set-up). Further motor parameters are measured
automatically if “tune” was selected.

Wait until the auto-tuning operation is complete and the next param-
eter prompt is displayed.

If "Motor" (measurement of motor data only) was selected at the be-
ginning of the setup procedure, "ready" is displayed.

Acceleration (clockwise) in Hz/s.
Ramp gradient. Change rate [Hz/s] of output frequency after a
change of the reference value or after a start command.

Deceleration (clockwise) in Hz/s.
Ramp gradient. Change rate [Hz/s] of output frequency after a
change of the reference value or after a stop or brake command.

Minimum Frequency in Hz.
Minimum motor speed [Hz]. The frequency will not drop below this
value even if a lower reference frequency is selected.

Maximum Frequency in Hz.
Maximum motor speed [Hz]. The frequency will not rise above this
value even if a higher reference frequency is selected.

Commissioning (Setup) complete and ready for operation.

Finish the guided commissioning. The device executes a reset. 2 sec-
onds after the message “done” is visible, the reset is done automati-
cally.
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Drive enabled.

@ Bonfiglioli

Vectron

rERdY

—  For further setting options, select "Para" menu or

— start the drive. Via the operator panel or via signals at

control terminals.

Start motor via operator panel:

Select “local” menu for manual operation.

Select "Poti F"' (motor potentiometer) menu.

Switch on STOA (X11.3) and STOB (X13.3).

Press RUN button.

The motor is accelerated to the value of P418 (minimum frequency). U

Factory setting 3.50 Hz.

Using the arrow keys, set the speed.

Start the drive via signals at control terminals:
Switch on Start clockwise at IN1D (X11.4) or

Start anticlockwise at IN2D (X11.5).
The motor is accelerated to the value of P418 (minimum frequency).

Factory setting 3.50 Hz.

By means of a voltage 0 ...

10 V on MFI1 (X12.3) set the speed. For

potentiometer connection refer to chapter 5.7.1 “Circuit for control

via control terminals”.

OPTIONAL OPTIMIZATION OF MOTOR CHARACTERISTICS

The motor characteristics are set correctly for most of the applications with the default settings. In some
cases optimization of the motor characteristics can be necessary or improve the performance signifi-
cantly. The optimization possibilities are described in chapter 6.2.10 “Optional Optimization of motor

characteristics”.

6.2.3 Start first commissioning of a synchronous motor

e Switch on enable at STOA (X11.3) and STOB (X13.3).
e Switch off enable at IN1D (X11.4) and IN2D (X11.5), if a circuit for control via control terminals is

installed.
e Switch on the power supply.

e Start commissioning (Setup) on operator panel.

If the unit is in “as-delivered” condition or after resetting the unit to the factory settings, the guided
commissioning procedure is started automatically. The operator panel displays the menu item "Setup".
Guided commissioning can also be opened by selecting the "Setup" menu.

Setup
Parameter
Start commissioning.

Using arrow keys, select:
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Forever Forward Commissioning
. . . IR}
-~ Complete commissioning or FULL or
— Measure motor data only. notor
—  Commissioning of a communication interface bS5
Refer to chapter 6.3 "Commissioning of a communication
interface”.

NOTE
—  Select “Full” setup if the frequency inverter is commis-

sioned for the first time.
—  Select “"Motor” setup if only the motor data are to be
measured and other settings are not to be changed.

ENT
Select data set 0. d5EE O
Select another data set for commissioning of several motors or for
different operating points.
ENT
P30 Configuration (control method). ckrl
ENT
Using arrow keys, select: ®
UF or
FDE or
— 610 - PMSM3: sensor-less field-orientated control 5Y9nch
ENT
Please note: If you changed the configuration, the device resets.
Please execute the before mentioned steps anew.
— BCR-motor series of Bonfiglioli Vectron ber or
— BTD- motor series of Bonfiglioli Vectron bkd or
—  Other synchronous servo motor ok hEr
Enter motor data according to the name plate:
Standstill Torque MO in Nm kar8.0
ENT
Set the value using the arrow keys.
@
NOTE %® )
Press the arrow keys for 1 s to set each figure individually. >
P371 Rated current in A ALPEFE
ENT
If a BCR or BTD motor of Bonfiglioli Vectron was selected, the follow-
ing data are preselected based on the standstill torque and the rated
current. If a BONFIGLIOLI motor is connected check and confirm the
values. If a motor of another manufacturer was connected, please
enter the values manually.
P370 Rated voltage in V uolkE

! For simple applications (e.g. fans, pumps). Control according to V/f-characteristic. In the case of control via op-
erator panel: Select “"UF". IM: Induction machine (asynchronous motor).

2 Control of an induction machine (asynchronous motor). For higher demands on speed or torque accuracy. In
the case of control via operator panel: Select “Foc”.

3 Control of a synchronous motor, for higher demands on speed or torque accuracy. In the case of control via op-
erator panel: Select "Synch”. PMSM: Permanently magnetized synchronous motor.
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P376

Parameter
P372

P373
P375

P1192

P383

P420

P421

03/2018

The real AC rated voltage of the motor has to be set up (marked bold
in the following). This results in entering:

AC 330 V Motor = DC 560 V Motor = AC 400 V FI System voltage
AC 200 V Motor = DC 320 V Motor = AC 230 V FI System voltage

Rated mechanical power in kW.
For the BCR and BTD motors, the rated mechanical power is listed in
the motor catalogue.

Rated speed in rpm.
No. of pole pairs
Rated frequency in Hz

Maximum Current

If "STO" is displayed, enable must be switched on via STOA (X11.3)
and STOB (X13.3).

Auto-tuning (auto set-up). Confirm to start the measurement of fur-
ther motor parameters. Consider the following note for another set-
ting option.

NOTE

If a BONFIGLIOLI motor is connected and the rated values have been
confirmed, “Calc” instead of “tune” is displayed. If “calc” is selected,
no further motor parameters are measured. The data is loaded and
stored.

If instead an auto-tuning should be done, use the arrow keys to
switch from “Calc” to “tune”.

Auto-tuning (auto set-up). Further motor parameters are measured
automatically if “tune” was selected.

Wait until the auto-tuning operation is complete and the next prompt
is displayed.

If Motor “Other” was selected at the beginning of the setup proce-
dure, the determined Voltage constant is displayed. Correct this set-
ting, if the value is known from the motor data sheet.

For Bonfiglioli motors, this step is not necessary and the Voltage con-
stant is set automatically.

If the Voltage constant is unknown, set the value to Zero. The Setup
will determine the Voltage constant automatically if the value is set to
zero.

If "Motor" (measurement of motor data only) was selected at the be-
ginning of the setup procedure, "ready" is displayed.

Acceleration (clockwise) in Hz/s
Ramp gradient. Change rate [Hz/s] of output frequency after a
change of the reference value or after a start command.

Deceleration (clockwise) in Hz/s
Ramp gradient. Change rate [Hz/s] of output frequency after a
change of the reference value or after a stop or brake command.

@ Bonfiglioli

Vectron

ENT
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P418

P419
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Minimum Frequency in Hz.
Minimum motor speed [Hz]. The frequency will not drop below this
value even if a lower reference frequency is selected.

Maximum Frequency in Hz.
Maximum motor speed [Hz]. The frequency will not rise above this
value even if a higher reference frequency is selected.

Commissioning (Setup) complete and ready for operation.

Finish the guided commissioning. The device executes a reset. 2 sec-
onds after the message “done” is visible, the reset is done automati-
cally.

Drive enabled.

—  For further setting options, select "Para" menu or

— start the drive. Via the operator panel or via signals at
control terminals.

Start motor via operator panel:

Select “local” menu for manual operation.

Select "Poti F"' (motor potentiometer) menu.

Switch on STOA (X11.3) and STOB (X13.3).

Press RUN button.

The motor is accelerated to the value of P418 (minimum frequency).
Factory setting 3.50 Hz.

Using the arrow keys, set the speed.

Start the drive via signals at control terminals:

Switch on Start clockwise at IN1D (X11.4) or

Start anticlockwise at IN2D (X11.5).

The motor is accelerated to the value of P418 (minimum frequency).
Factory setting 3.50 Hz.

By means of a voltage 0 ... 10 V on MFI1 (X12.3) set the speed. For
potentiometer connection refer to chapter 5.7.1.

OPTIONAL OPTIMIZATION OF MOTOR CHARACTERISTICS

The motor characteristics are set correctly for most of the applications with the default settings. In some
cases optimization of the motor characteristics can be necessary or improve the performance signifi-
cantly. The optimization possibilities are described in chapter 6.2.10.

6.2.4 Status messages during commissioning (SS...)

The following status messages are possible during commissioning (setup):
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SS000 | OK Auto setup routine has been carried out.
SS001 | PC Phase 1 The plausibility check (PC) of the motor data is active.
SS002 | PC Phase 2 The calculation of dependent parameters is active.
SS003 | STO The parameter identification demands enable on digital input
STOA and STOB.
SS004 | Parameter identifica- | The rated motor values are checked by the parameter identifica-
tion tion feature.
SS010 | Setup already active | The setup routine via the operator panel is being carried out.
SS030 | No Release No enable signal. The parameter identification demands enable on
digital input STOA and STOB.
SS031 | Error Error during the auto set-up routine. Check the value of Actual er-
ror 259.
SS032 | Warning Phase The parameter identification feature diagnosed an unbalance dur-
Asymmetry ing the measurements in the three motor phases.
SS099 | Setup not carried out | The setup is not carried out until now.

6.2.5 Warnings during commissioning (SA...)

If an error or a warning is signalled during commissioning, the following causes are possible.

Code Message Meaning
The value of the parameter Rated Voltage 370 is out of the rated voltage
SAQ001 |Rated voltage | range of the frequency inverter. The maximum reference voltage is indi-
cated on the nameplate of the frequency inverter.
SA002 | Efficiency For an asynchronous motor, the calculated efficiency is in the limit range.
Check Rated Voltage 370, Rated Current 371 and Rated Power 376.
. | The value entered for parameter Rated Cosine Phi 374 is outside of the
SA003 | Rated cos-phi normal range (0.6 to 0.95). Correct the value.
SA004 Slip fre- For an asynchronous motor, the calculated slip is in the limit range. Check
guency Rated Speed 372 and Rated Frequency 375.
Stator re- The following causes are possible: The motor cable cross-section is not suf-
SA021 |sistance high |ficient. The motor cable is too long. The motor cable is connected incor-
value rectly.
Rotor re- The following causes are possible: The motor cable cross-section is not suf-
SA022 |sistance high |ficient. The motor cable is too long. The motor cable is connected incor-
value rectly.
Rated Slip
SA041 Correction Check Rated Speed 372 and Rated Frequency 375.
Factor low
value
Rated Slip
SA042 Correctlc_)n Check Rated Speed 372 and Rated Frequency 375.
Factor high
value
The motor data for star connection were entered, the motor, however, is
Check motor | connected in delta. Change motor cable connections for star connection.
SA051 . . o
connection Check motor data entered for delta connection. Repeat commissioning
(Setup) via operator panel.
The machine data for delta connection were entered, the motor, however,
Check motor |is connected in star. Change motor cable connections for delta connection.
SA052 . . o
connection Check motor data entered for star connection. Repeat commissioning
(Setup) via operator panel.
SA053 Check ”?°t°r Check connections at frequency inverter and motor.
connection

If an error or a warning is signalled:

Press ESC to correct a parameter value after an error message or warning.
Press ENT to suppress a warning message. Setup is continued. It is recommended that
the entered data be checked.
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In the case of problems not triggering an error message, you can try to find an appropriate measure,
following the instructions in chapter 13.3 “Troubleshooting”.

If errors or warning messages occur during operation, proceed according to the instructions in chapters
13.1.1 “Error messages” and 14.3 “Warning status and warning status application”.
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6.2.6 Error messages during commissioning (SF...)

If an error or a warning is signalled during commissioning, the following causes are possible.

Code Message Meaning
SFO01 Rated current | The value entered for parameter Rated Current 371 is too low. Correct the
too low value.
SF002 Rated current | The value for parameter Rated Current 371 is too high, referred to param-
too high eters Rated Power 376 and Rated Voltage 370. Correct the values.
. | The value entered for parameter Rated Cosine Phi 374 is wrong (greater
SF003 | Rated cos-phi than 1 or smaller than 0.3). Correct the value.
Negative slip The calculated slip frequency is negative. Check and, if necessary, correct
SF004 the values entered for parameters Rated Speed 372 and Rated Frequency
frequency 375
Slip fre- The calculated slip frequency is too high. Check and, if necessary, correct
SF005 |quency too |the values entered for parameters Rated Speed 372 and Rated Frequency
high 375.
Power bal- The calculated t_otal output of the drive is lower than the rated power. Cor-
SF006 ance rect and check, if necessary, the value entered for parameter Rated Power
376.
SF007 gsggc?r.tggt The set configuration is not supported by the set-up routine.
The main inductance measurement has failed because the motor has a high
Inductance slip. Correct the rated motor values in pi_arametgrs 370, 371, 372, 374,
SFO11 | measurement 375 and 376. Qarry out the set-up routine again. In case an error message
failed is displayed again, enter the value 110 for parameter Configuration 30
(sensorless control according to V/f-characteristic) if value 410 was set so
far. Carry out the set-up routine again.
The leakage inductance measurement has failed because the motor has a
Inductance high slip. Correct the rated motor values in pa_ramete_rs 370, 371, 372,
SF012 | measurement 374, 375_ an_d 376. Carry out the set-up routine again. In case an error
failed message is displayed again, enter the value 110 for parameter Configura-
tion 30 (sensorless control according to V/f-characteristic) if value 410 was
set so far. Carry out the set-up routine again.
Resistance The measurement of the stator resistance did not deliver a plausible value.
Check the cables at the terminals of the motor and the frequency inverter
SF021 | measurement - .
failed for proper connection and chef:k the gontacts for corrosion and safe con-
tact. Carry out the set-up routine again.
Resistance The measurement of the rotor resistance did not deliver a plausible value.
Check the cables at the terminals of the motor and the frequency inverter
SF022 | measurement . .
failed for proper connection and che_ck the c_ontacts for corrosion and safe con-
tact. Carry out the set-up routine again.
SF026 Setup The setup-routine is aborted.
aborted

If an error or a warning is signalled:

Press ESC to correct a parameter value after an error message or warning.
Press ENT to suppress a warning message. Setup is continued. It is recommended that
the entered data be checked.

In the case of problems not triggering an error message, you can try to find an appropriate measure,
following the instructions in chapter 13.3 “Troubleshooting”.

If errors or warning messages occur during operation, proceed according to the instructions in chapters
13.1.1 “Error messages” and 14.3 “Warning status and warning status application”.
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6.2.7 Check direction of rotation

A

A WARNING
The unit may only be connected with the power supply switched off.
Make sure that the frequency inverter is discharged.

Dangerous voltage may be present at the motor terminals and the terminals of the brake
resistor even after the frequency inverter has been disconnected from power supply. Wait
for some minutes until the DC link capacitors have discharged before starting to work at
the unit.

To check if the reference value and the actual direction of rotation of the drive correspond to one
another, proceed as follows:

e Operate the drive at low speed, i.e. specify a reference value of approx. 10%.
e Switch on frequency inverter enable briefly:
signal at digital inputs STOA and STOB as well as IN1D (Start clockwise) or
signal at digital inputs STOA and STOB as well as IN2D (Start anticlockwise).
e Check if the motor shaft turns in the required direction.

In case the sense of rotation is wrong, exchange two motor phases, e.g. U and V at the terminals of
the frequency inverter. The mains-side connection of the frequency inverter does not affect the sense
of rotation of the drive. In addition to checking the drive, the corresponding actual values and operating
messages can be read out by means of the operator panel.

NOTICE

When using a synchronous motor (in example BCR-, BTD-motor from BONFIGLIOLI) the
correct phase sequence must be complied with. A mix up of the phases leads to the loss
of the correct motor control and typically a fault message.
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6.2.8 Selection of actual value display

During drive operation the display of the operator panel indicates the actual frequency (factory setting).
This is the value of parameter Actual Frequency 241.

The actual value for permanent display during operation can be selected:

e Select menu “Actual”. Confirm by pressing ENT.

e By means of the arrow keys select the nhumber of the parameter the value of which is to be dis-
played. Confirm by pressing ENT. The value is displayed.

e Press ENT for at least 1 second. The display flashes.

The selected value is displayed permanently during drive operation.

Example: Select the working hours (operating hours in which the output stage of the inverter is active)
for permanent display.

Status display
Drive runs N
(=0 @D S HEp(EAH
(I;ﬂr?sgreitgt[))lzzd, @Working hours counter Flashes
®

Motor stopped Actual values rP: readable Parameter
drive not enabled (actual value)

6.2.9 Commissioning without Setup

After electrical connection, the motor (that is selected according to the technical data of the frequency
inverter) is ready for operation. The parameters of the frequency inverter must be set to the factory
setting. Commissioning by means of Setup with the operator panel is not necessary.

After first switch-on the Setup message is displayed automatically. Select an actual value (for example
Actual Frequency 241) in menu “Actual” to hide this message.

If the operation should be changed between asynchronous motor (setting 110 or 410 of Configuration

30) and synchronous motor (setting 610 of Configuration 30) the frequency inverter must be reset to
the factory setting. This enables commissioning without Setup via operator panel.
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6.2.10 Optional Optimization of motor characteristics

The motor characteristics are set correctly for most of the applications with the default settings. In
some cases optimization of the motor characteristics can be necessary or improve the performance
significantly.

The following optimizations usually result from the described behaviour:

Objectionable or faulty behaviour: Controller Chapter
Overfrequency or Overcurrent error switch off Speed Controller 6.2.10.1
Motorspeed swings Speed Controller 6.2.10.1
Motor hums audible Speed Controller 6.2.10.1
Motor doesn't follow fast enough to a Reference value step Speed Controller 6.2.10.2

Vibration response at low speeds (often occurs with unknown or  Voltage Constant  6.2.10.3
inexact motor data)

Jerky or oscillating behaviour at approx. 5 % of the rated fre- Voltage Constant  6.2.10.3
quency (Transition from current impression to Field oriented

control)

Insufficient Torque during Start of FOC and SYNCH Starting behaviour 6.2.10.4

6.2.10.1 Speed Controller: Softer set up

If regularly a fault “"Overfrequency” or “Overcurrent” occurs or the connected motor hums (even at
zero speed) or the motor speed oscillated, then the Speed controller is typically set to dynamic.

Set Amplification 1 (|f|<P738) 721 lower and Integral Time 1 (|f|<P738) 722 higher.
Please note, that Speed Control Switch-Over Limit 738 offers different settings of the speed controller

for different speed ranges. Above the Switch-Over threshold the parameters Amplification 2 (|f|>P738)
723 and Integral Time 2 (|f|>P738) 724 are effective for the speed controller.

ﬂ] With setting Speed Control Switch-Over Limit 738 = 0, Amplification 1 (|f|<P738)

721 and Integral Time 1 (|f|<P738) 722 are effective over the complete frequency
range.

Comply with chapter 7.9.5.3 “Speed controller”.
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6.2.10.2 Speed Controller: Stronger set up

If the motor doesn't follow dynamic enough a reference value step (“load step”), more dynamic set-
tings of the speed controller can enhance the dynamic behaviour.

Set Amplification 1 (|f|<P738) 721 higher and Integral Time 1 (|f|<P738) 722 lower. Please note, that
Speed Control Switch-Over Limit 738 offers different settings of the speed controller for different speed
ranges. Above the Switch-Over threshold the parameters Amplification 2 (|f|>P738) 723 and Integral
Time 2 (|f|>P738) 724 are effective for the speed controller.

Comply with chapter 7.9.5.3 “Speed controller”.

In different applications the Acceleration Pre-Control can enhance additionally the dynamic behaviour,
please comply with the notes in chapter 7.9.5.4.

Depending on the application (inverter power, motor power, gear power, driven load)
and its load the frequency inverter might not be able to supply physically the requested
power. In this case the dynamic behaviour has to be adjusted to the environmental con-
ditions or the project planning has to be checked.

6.2.10.3 Voltage Constant

After the Setup was completed including the motor tuning, the Voltage constant can be changed man-
ually. If the Voltage Constant is not set optimum, the result might be a jerky or oscillating behaviour
at approx. 5 % of the rated frequency (transition from starting current impression to Field Oriented
Control, the exact transition point is defined via Frequency limit 624).

Proceed with the Optimization of the Voltage Constant as follows:
e Rotate the motor at approx 50 % of the rated speed without load.
e Check the Actual value Rotor flux 225.
e Change the Voltage constant 383 until the Rotor flux 225 equals 101 %.

With Motors with a high pole pair number it can occur, that the Voltage constant cannot
ﬂ be entered in the valid value range up to 6500.00 mVmin. In this case you can enter

the value with factor 10 smaller. In the device the ratio input voltage/rated speed is val-
idated and the factor 10 is corrected automatically (if necessary).

Comply with chapter 7.2.2 “Further motor parameters”.
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6.2.10.4 Insufficient Torque during Start of FOC and SYNCH

In the sensorless control the motor rotation is controlled below the Frequency limit 624 via a current
impression with Starting current 623. Both parameters are set up during the Autotuning. Frequency
limit 624 is set to approx. 5 % of the Rated frequency. The value can be reduced in most applications.
Bonfiglioli Vectron recommends to set up the Frequency limit 624 always > 2.5 % of the rated fre-
quency and at least 1 Hz. Check your changes via the Scope function.

Starting current 623 affects the Torque during the Start. If the Torque during the Start should be in-
creased, increase Starting current 623.

A WARNING

Please note, that a continuous operation with a high Starting current can overload the
A motor thermally and eventually even destruct the motor. Always check the thermal

stability of the motor after increasing the Starting current.

Comply with chapter 7.3.2 “Starting behaviour”.

6.2.10.5 Cross coupling compensation
Using permanent excited synchronous motors can require a cross coupling compensation in individual
cases for high stator frequencies. This is typically necessary if changes in the speed controller do not
result in further improvements in the control behaviour and the control behaviour shows small oscilla-
tions at high stator frequencies.

e Rotate the motor at approx 66 % of the rated speed without load.

e Check the Actual value Isd 215.

e Change the Cross-Coupling Factor 746 until the oscillations are minimal in Isgq 225.

NOTICE

Too high values set as Cross-Coupling Factor 746 can result in Overcurrent switch-
offs. Change the value in small steps (max. 5 % per step).
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6.3 Commissioning of a communication interface

The communication interfaces can be put into operation by means of the menu “Setup” at the operator
panel. Even without the knowledge of the parameter number(s) a communication interface can be set
up quick and easy. Further communication parameters can be set in the menu “Para”. The
communication manuals describe the setting options and protocols in detail.

Protocol selection

Display
Use the arrow keys to select menu “Setup”. SELUP
Use the arrow keys to select: @
Commissioning of a communication interface(bus configuration) BUSTOA
Use the arrow keys to select a protocol: @
CANopen CARoPA
Profibus? P-0OF! b
Systembus SYyShL
Modbus nodbls
VABus uAbY
TCP/IP (Ethernet-Interfaces without EtherCAT®) LCP-1P
ENT

EtherCAT® doesn't require parameterization at the frequency inverter. The settings are
done for EtherCAT® completely via the PLC.

1Selection is possible only if an optional communication module CM-PDPV1 is installed.
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6.3.1 CANopen

Parameter Display
387 CAN Node Number nodE d
385 CAN Baudrate hAUd
276 CAN interface setting (CM-CAN/X12). | F 5Et
—  Set the terminals X12.5 and X12.6 to protocol
CANopen. c
Or:
—  Set an optional communication module CM-CAN
to (
CANopen. '

ey
|

®

@ Node ID 1
€S L) @S (FrecP) @D o I @D [ -1 %W

Bus configuration, Node ID Deactivated
SETUP communication P387

ca||lwn | rul| —
]| = =1 |

/&
L

® ®
CANopen at X12.5 and X12.6.
@ 0 @ (System bus at module CM-CAN.)

. (52 ) @ [ 000) @ S (7 560 @D (1) @D

Baud rate kBaud Interface setting ~ CANopen at module CM-CAN.
P385 P276 (System bus at X12.5 and X12.6.)

u
um
[

[Hy]
3| c2

6.3.2 Profibus

Parameter Display

391 Profibus Node-ID ~ nodE d

o

Node ID

"
SFELP ) @S [05E0) @S (Pror e @S ok o) @D ) @D

Bus configuration, Profibus Node ID Deactivated
SETUP communication P391
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Parameter Display
900 Node-ID nodE d
903 Baudrate bAUD
276 CAN interface setting (CM-CAN/X12). | F SEE
— Set the terminals X12.5 and X12.6 to system
bus. {
Or:
—  Set an optional communication module CM-CAN
to system bus. 2
E]
@ Frequency inverter
@ as master
© [t @) (55568 @D ot d @D ) @D
@ Bus conf‘guratlon@ @ Node ID Deactivated ®_‘
SETUP communication P900
125
= (2
@ @ System bus at module CM-CAN.
@ 500 @ @ (CANopen at X12.5 and X12.6.)
(eAud @D [ 1080) @D = [/ F SEE) @D ) @D
Baud rate kBaud @ Interface setting  System bus at X12.5 and X12.6.
P903 (CANopen at module CM-CAN.)
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6.3.4 Modbus
Parameter Display
1376 Modbus Address (Node-ID). nodE «d
1504 Modbus Baudrate bRUC
1503 Modbus Mode (RTU or ASCII) nodE
1375 Modbus Parity PRF Y4
395 Interface setting. Protocol (CM/X21). I F SEE
— Set the service interface X21 to Modbus.
Or: !

— Set an optional communication module CM-232
or CM-485 to Modbus.

24l

Oz )
SEEP) @) 50 @D () @) o d @ (1 ) @D
Node ID

Bus confi guratlon,
SETUP communication g{lgsgus Adress)

EI n
IIEI'I

L
[
-
C
C

]

C
C

[Nn]
pa |
o
3
cCa

(M| g w]
o |y
C2|[C2
(] | (e

@ 4800 ® (&) Ascr @ (@) odd @
~(bAld ) @D [ fiodE J@D [k ] @D ) PA- £Y @D Eutn | @D
E:lagg4rate @ Mode RTU @ Parity Even —‘
P1503 P1375

[ws]
(1)
c
a |y
-
" !
(]

Modbus at Module CM

-

Modbus at X21

Interface setting  Modbus not active.
P395 (VABuSs active at X21 and Module CM.)
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Parameter Display
Select the interface for settings of VABus parameters. (Ser- ! AEEFF
vice interface X21 or communication module).
—  Select service interface X21 for VABus commu- SEruc
nication.
Or:
- Select an optional communication module CM- Crmniod
232 or CM-485 for VABus communication. The
menu item is only displayed if a communication
module is installed.
394 CM: VABus Node-ID. nodE d
An optional communication module CM-232 or CM-485 was
selected.
1501 X21: VABus Node-ID. nodE d
The service interface X21 was selected.
10 Baudrate. bAUC
An optional communication module CM-232 or CM-485 was
selected.
1500 Baudrate. bAUC
The service interface X21 was selected.
395 Interface setting. Protocol (CM/X21). I F SEE
c
— Set the service interface X21 to VABus.
Or:
— Set an optional communication module CM-232
or CM-485 to VABuS. !
Or:
— Set the service interface X21 and an optional
communication module CM-232 or CM-485 to 0
VABuUS.
{ i de]
I~ (‘) Optional CM-Module R
EI;JP -/— m ﬁm LABLS IW: [ ntErF] (END) SEruic (ENT) :E)
) Bus Configuration,” Y Interface X21 Service- N\
SETUP Communlcat|0n Interface
(230400
115200
57600]
TErT] E
| gg '| l 'QEBDJ VABUS on X21
k BEDUJ B
‘ c s C’:, 4800 fb) VABus on CM Module
\.L\./_l )
~|nodE d l _ 1 J@&D = [ bAud @D [ 2403 ﬁ‘[FSE @D [ 0 |@&D
Node Number ) Baud Rate Baud ) Interface Setting VABus on X21
P394 (CM) P10 (CM) P395 and on CM Module
P1501 (X21) P1500 (X21)
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6.3.6 TCP/IP

Commissioning

Parameter Display
1432 Set up the IP address. AddrES
This is done in 4 steps. The dots mark the current position.
1433 Set up the Subnet mask. y

This is done in 4 steps. The dots mark the current position. SubnEt
1434 Set up the Gateway address. 9ALE

This is done in 4 steps. The dots mark the current position.
1435 Set up the DNS server address.

This is done in 4 steps. The dots mark the current position. dn5
1436 If a DHCP Server should and can be used, this setting is

used.

0 = Off/Disabled -

1 = On/Enabled dhiP

When the DHCP is enabled, the above settings are not re-

quired.

APPLY: Must be used after the configuration of the above

settings. Only if the settings are applied, they are taken J

over. If this was not successful, an error or timeout mes- APPLY

sage might occur.

RELOAD: Reload can be used to reload the default values. If ~EL oAd

this was not successful, an error or timeout message might

~occur.

® ® ©

ECP-i .5 ¢0..255

6.4

@®

22. . .
|

> L .355. L.

o

1
1

[

1
1

[a]

4

r’-“'\‘

A&
r n
dhiP H 0

After first commissioning

After execution of the "Setup" function, the device can be adjusted to the relevant application via the
following parameters. Not all setting options are listed. The parameters can be set in the menu “Para”.
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Control level

Parameter (Factory setting)
P28 1 Easy: Parameters for quick commissioning.
2 Standard: The most common parameters can be set.
3 ~ Professional: Extended access to parameters.

Local/Remote, control via contacts or keypad

P412 0 The commands start, stop and direction of rotation (parameters Start Clockwise

68, Start Anticlockwise 69) can be entered via digital inputs.

3 The commands start, stop and direction of rotation can be entered via the oper-
ator panel.

4 The commands start, stop and direction of rotation can be entered via the oper-
ator panel or via digital inputs. Factory setting.

5 Control of direction of rotation (parameter Start Clockwise 68, Start Anticlock-
wise 69) and signal Start 3-Wire Ctrl. 87 via digital inputs.
Further settings are applicable for control via bus system.
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Selection of reference frequency

Commissioning
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P475 Reference Frequency Source 1. (Factory setting)
P492 Reference frequency source 2.
Additional reference value, only for combination of two reference sources.
0 Zero 20 Fieldbus Reference Value
1 Analog Value MFI1A (P475) 30 Technology Controller
2 Analog Value MFI2A 40 Electronic gear
3 Fixed Frequency 2501 PLC-Output Frequency 1
4 Motorpot. via Digital Inputs 2502 PLC-Output Frequency 2
5 Keypad-Motorpot. (P492)
10 Repetition Frequency
P475 ) P475_, P475 3 PA75 _,
P492= P492= P492 ™= P492~
IN1D = o
— X114 e )
IN2D
—0X11.5 H N [ | _ 7,
IN4D
X2 R I —— RN
JEo—
75, |-P66 75 P62 (fA)
——0X12.2 N = Lops3(f¥)
1pPNp P131
IN3D ‘ 2 NPN
——oX116+———————— - 7—30 —————————— H— 7—30
MFIL P52 P558= P558=
0IN 0IN
——013,4 «
ORE o dxX12.3 /T _ 15,
1,6 P452= P452= P452=
GND 1U[0..10 V] 3 NPN 3 NPN
1 2 1[0..20 mA] 4 PNP 4 PNP
2,5,7 51[4..20 mA]
MFI2 P562 SV p4sa.pas7
——013,4
10vDC '\ 77 77
Eﬁo\’_"xu-“' “““““““““““““ T 0 -~ peeP67PI3Lf [HZ) T T 0
1,6 P562= P562= 0.0 0 p480  P562=
GND 1U[0..10 V] 3 NPN 100 Paal | 3 NPN
o 2 1[0..20 mA] 4 PNP 4 PNP
257 51420 ma) Jeias-
6UL—
711 P PE7 § 8 1
P475_ {P475_ P475 _ P475_
P492=>  pag2=10  Ipgg3=20 pag2 =30
IN1ID i
- P276
Systembus/CANopen
- P395
VABus/Modbus
10vDC
P452
Roi1,6
GND I \)—0X12_3 o
2,5,7 bir ©™—PID desired set value
o P476 or P494=
IOVDCRpsez i 1 MFI1A (X12.3)
E—ai 1,6 i 2 MFI2A (X12.4)
q j -0 :
GNe 1 \°—<:’X12 4-—————————————— = —————————— f*°¥PID real value
4,57 P478=
1 MFI1A (X12.3)
: 2 MFI2A (X12.4) :
Not all possible reference frequency sources are shown.
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Ramp rise time

(Factory setting)
P430 Accelerated and uniform acceleration and deceleration via S-curve. Thereby the jerk
during acceleration and deceleration is reduced. The value is used both for clockwise
~and anticlockwise operation. (0 ms)

Torque control
(Factory setting)
Reference torque
P164 6 On P476 1 Analog Value MFI1A
7 Off 2 Analog Value MFI2A
71 Changeover via 3  Fixed Percentage
digital inputs 4  Motorpot. via Digital Inputs
5 Keypad-Motorpot.
Speed control is switched off when torque control is switched on.
P30 must be set to 410 (asynchronous motor) or 610 (synchronous motor).

Speed control

(Factory setting)
Optimize speed controller
P720 0 Speed controller off P721 Amplification 1 (|f| <P738) (10)
1 Switched on P722 Integral Time 1 (|f|<P738) (104 ms)

Limits

P728  Current limit

P730 Torque limit

P739  Power limit

The Speed Control is always limited by the Minimum Frequency (P418) and Maximum
Frequency (P419).

P30 must be set to 410 (asynchronous motor) or 610 (synchronous motor).
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Digital inputs

Commissioning

P559

P452

P562

P[]

Evaluation logic

Terminal
0 NPN (active: 0 V) X11.4
1 PNP (active: 24 V) X11.5
X12.1
X12.2
X11.6
Multi-function MFI1
3 digital NPN (active: 0 V) X12.3
4 digital PNP (active: 24 V) )
Multi-function MFI2
3 digital NPN (active: 0 V) X12.4
4 digital PNP (active: 24 V) )

(Factory setting)

High: < DC5V High: = DC 10 V

Function
7 Off

71 IN1D P68 (Start clockwise)

72 IN2D P69 (Start anticlockwise)

73 IN3D P70 (Data Set Change-Over 1) (P558 = 0 - Input IN3D)

74 IN4D P66 (Fixed Frequency Change-Over 1)

75 IN5D P103 (Error Acknowledgement)

76 MFI1D -

77 MFI2D -
532 MFI2D P204 (Thermo contact for P570)

(Hardware)

Other possible functions
P62 Frequency Motorpoti Up P87 Start 3-Wire Ctrl.
P63 Frequency Motorpoti Down P95 Brake Chopper Release
P67 Fixed Frequency Change-Over 2 P164 n-/T-Control Change-Over
P71 Data Set Change-Over 2 P183 External Error
P72 Percent Motorpoti Up (Not all functions are listed.)
P73 Percent Motorpoti Down
P75 Fixed Percent Change-Over 1
P76 Fixed Percent Change-Over 2

Assign a function to a digital input (IN1D...IN5D, MFI1D, MFI2D):
Select the parameter of the function.
Set the parameter to the digital input (selection 71...75, 76, 77).

Digital outputs

P531

P532

P533

P554

(Factory setting)
Function Terminal  Other possible functions
2 Run Signal X13.5 0 Off
1 Ready or Standby Signal
103 Inverted Error Signal X10 3 Error Signal
5 Reference Frequency reached
103 Inverted Error Signal X11.6 6 Reference Percentage reached
P558 = 1 (output) 7 Ixt-Warning (overload)
8 Warning Heat Sink Temperature
4 Setting Frequency X13.6 9 Warning Inside Temperature
P550 = 1 (digital) 10 Warning Motor Temperature
11 Warning, General
(Not all functions are listed.)
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MFI1 MFI2
Preset characteristic: P452 P562
Define a characteristic: P452 P562

(Factory setting)
Multi-function MFI1 Terminal
P452 1 Voltage 0...10 V X2/Y2 X2/Y2
2 Current 0...20 mA f [Hz] IMFI1: P456/P457]MFI2: P466/P467]
5 Current 4...20 mA X12.3 P419 1
6 Voltage, charact.
7 Current, charact.
P454 Point X1 (2%)
P455 Point Y1 (0%)
P456 Point X2 (98%) S ——
P457 Point Y2 (100%) P452 P562 =6/ 0V
P452/P562/=7 OmA
Multi-function MFI2
P562 1 Voltage 0...10 V
2 Current 0...20 mA
5 Current 4...20 mA X12.4 patol
6 Voltage, charact. MFTL: PAS4/P4SS MFI2: PAGAIPAGS
7 Current, charact. X1/v1 X1/Y1
P564 Point X1 (2%) Factory setting
P565 Point Y1 (0%) P419: Maximum frequency,
P566 Point X2 (98%) Reference percentages: Limitation to P519
P567 Point Y2 (100%)

Set a multifunction input (MFI) as analog input:

=1,20r5
=6 or 7 and

Set the characteristic points.

Frequency
P475 or P492 =

Percentage
P476 or P494 =

Define reference value: via MFI1: 1 - Analog Value MFI1A
via MFI2: 2 - Analog Value MFI2A
Analog outputs
(Factory setting)
Multi-function output MFO1 ~ Terminal ULv]
P550 10 Analog (PWM) MFO1A  X13.6 24
P551 10 ........................
P551 Analog: Voltage 100% (10 V)
P552 Analog: Voltage 0% (0 V) P552 0 :
0% 100%
P553 7 Abs. Actual Frequency(0 Hz...P419) P553=7  OHz P419 (o)
Other possible output values
0 Off 32 Abs. Inside Temperature
10 Abs. Reference Percentage 33 Abs. Heat Sink Temperature
(P476+P494)
20 Abs. Iactive (active current) 51 DC-Link Voltage
30 Abs. Pactive (active power) 52V (output voltage)
31 Abs. T (torque) (Not all functions are listed.)
Via multifunction output (MFO1), output analog value:
Set MFO1 as analog output.
Set the voltage range (0...22 V) for output.
Select the value to be output.
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Motor potentiometer
Control via digital inputs or operator panel.

(Factory setting)
Save the reference value.
The last reference value set via the motor potentiometer is saved. After shut-down and
restart, the drive will be accelerated to this value.
P474 0 Not Latching
1 Latching
Define reference value via motor potentiometer: f [Hz]
P475 Reference frequency source 1 P419
0 Zero P473, P473
4 Motorpot. via Digital Inputs
5 Keypad-Motorpot. P418,
P62 t
o * st/ n
P492 Reference frequency source 2 PE3
0 Zero ¥ S[JIND | —n
4 Motorpot. via Digital Inputs P475_5 P475_4
5 Keypad-Motorpot. P492_~IP492
Motor potentiometer via digital inputs: Ejrgg =4
P62 7 Off IN1D —l o
P63 71 INID ——0X11.4 —o
72 IN2D IN2D )
73 IN3D ;&I:[;—o)(llj —o
75 INSD P
IN5D
76 MFI1D — X122 E«lﬁgin
77 MFI2D IN3D | P558=0 .
... other signal sources ;4;_")(11-5 e
igital i P452=
Select dlglFaI inputs for P62 and P63. —— ix1234 25
P62 IN[]D: Increase reference value. MFI2 | psgre3
P63 IN[]D: Reduce reference value. —-"‘—?x12.z_}4 77,
Keypad motor potentiometer: Ej;gﬂ
A Increase reference value. e
V: Reduce reference value. | |
D) @——fn
CO@——fV¥
P473 Ramp for Motor potentiometer (2.00 Hz/s); limited to values from P420 to P423.
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Fixed Frequencies

P480
P481
P482
P483
P485
P486
P487
P488

P66
P67
P131

Fixed Frequency 1
Fixed Frequency 2
Fixed Frequency 3
Fixed Frequency 4
Fixed Frequency 5
Fixed Frequency 6
Fixed Frequency 7
Fixed Frequency 8

7 Off
71 IN1D
72 IN2D

(0.00 Hz)
(10.00 Hz)
(25.00 Hz)
(50.00 Hz)

(5.00 Hz)
(10.00 Hz)
(25.00 Hz)
(50.00 Hz)

73 IN3D (P558: 0 - Input)

74 IN4D
75 IN5D

76 MFI1D(P452: 3 - NPN or 4 - PNP)
77 MFI2D (P562: 3 - NPN or 4 - PNP)

... other signal sources
Via the signal states at the digital inputs, the fixed frequencies can be selected.
P475 or P492: 3 - Fixed Frequency.

@ Bonfiglioli

Vectron

(Factory setting)

U
()]

1 Selection
P480
P481
P482
P483
P485
P486
P487
P488

O OO, KFEFOOO
)
OO0+ KFEFEFEFEFE,FOOOO
N
O
Hr—an—kooooL"‘u

The Speed Control is always limited by the Minimum Frequency (P418) and Maximum

Frequency (P419).

Blocking Frequencies

P447
P448

P449

PWM input

P496

03/2018

(Factory setting)

Reference frequencies are hidden. Mechanical resonance of the plant can be avoided.
Two blocking frequencies can be set.

1st Blocking Frequency (0.00 Hz)
2nd Blocking Frequency (0.00 Hz)

Frequency Hysteresis (0.00 Hz)

Select the frequency range to be hidden.
In this range, there is no stationary oper-

ating point.

Reference 4
value
output

P447 | Reference value
internal

falocking - Ysteresis faiocking + hysteresis
P447 - P449 P447 + P449

A PWM signal at input IN2D (X11.5) can be used as reference value.

10 PWM, 0 ... 100%
11 PWM, -100 ... 100%

P652 and P653; for scaling

P476 or P494:

10

of P419 (maximum frequency) or of P519 (maximum
reference percentage)

Repetition percentage

The Speed Control is always limited by the Minimum Frequency (P418) and Maximum

Frequency (P419).
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Repetition frequency input

A frequency signal at input IN2D (X11.5) can be used as reference value.
Evaluation
P496 20 RF (Repetition frequency) single evaluation: One signal edge
21 RF (Repetition frequency) double evaluation:  Both signal edges

P497 (Divider); for scaling
P475 or P492: 10  Repetition Frequency Input

The Speed Control is always limited by the Minimum Frequency (P418) and Maximum
Frequency (P419).
Pulse train input

A pulse train signal at input IN2D (X11.5) can be used for specification of the reference
value. The frequency of the pulse train signal on the input can be modified via a scal-

ing factor.
Factory setting
P496 30 Pulse train forencs [HZ]
P654 (scaling frequency) (P419) 501 P654=25000
P475 or P492: 10  Repetition fre- ]
quency
P476 or P494: 10  Repetition per-
centage

25000 f,,,[Hz]
(P654)

The Speed Control is always limited by the Minimum Frequency (P418) and Maximum
Frequency (P419).
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Starting behaviour (V/f)

P620

P623

P624

P780

P781

(Factory setting)
if P30: 110 - IM: sensor-less control (SLC), V/f characteristic

The motor is magnetized (flux-formation, P781) and, if selected, a starting current
(P623) is impressed. The IxXR compensation compensates the voltage drop at the stator
resistor.

Operation Mode

0 Off Control according to V/f characteristic.

1 Magnetization Set P780 and P781.

2 Magnetization +Current Impression Set P623, P624, P780 and P781.

3 Magnetization + IxR-Compensation Set P624, P780 and P781.

4 Magnetization + Current Impression +  Set P623, P624, P780 and P781.
IxR-Compensation

12 Magnetization +Current Impression Set P623, P624, P780 and P781.

with Ramp Stop For high start torque.

14 Magnetization + Current Impression Set P623, P624, P780 and P781.
with Ramp Stop + IxR-Compensation For high start torque.

Starting Current (value: Irn)! PI controller for start current
P621 P part (2.00)
For sufficient torque if a high start torque is re- P622 I part (50 ms)

quired. The start current is impressed until the
output frequency reaches the value of P624.

Frequency Limit (2.60 Hz)
The starting current is impressed up to this output frequency.

Max. Flux-Formation Time (300 ms)
The current during flux-formation (value of P781) is not impressed longer than this
time.

Current during Flux-Formation (value: Irn)
Upon startup, this current value is impressed. The time for current impression is limited
by P780.

! Nominal value of frequency inverter

03/2018
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Starting behaviour (field-oriented)

P623

P624

779

P780

P781

(Factory setting)

if P30: 410 - IM: sensor-less field-oriented control"
P30: 610 - PMSM: sensor-less field-oriented control"

Starting Current (value: Irn)!

For sufficient torque if a high start torque is re-
quired. The start current is impressed until the
output frequency reaches the value of P624.

Frequency Limit (2.60 Hz)
The starting current is impressed up to this output frequency.

Min. Flux-Formation Time
The current during flux-formation (P781) is impressed at least for this time.

Max. Flux-Formation Time (P30=410: 1000 ms), (P30=610: 50 ms)
The current during flux-formation (P781) is impressed not longer than this time.

Current during flux-formation (value: Irn)
Upon startup, this current value is impressed. The time for current impression is limited
by P780.

Stopping behaviour

P630

(Factory setting)

0 P68 and P69 = 1: Coast to Stop, P68 and P69 = 0: Coast to Stop
1 P68 and P69 = 1: Coast to Stop, P68 and P69 = 0: Stop and Switch Off

11 P68 and P69 = 1: Stop and Switch Off, P68 and P69 = 0: Stop and Switch Off

43 P68 and P69 = 1: Emergency Stop and Switch Off, P68 and P69 = 0: Stop and
DC brake
DC brake (only if P30 = 110): As from standstill, the direct current P631 (brak-
ing current) is impressed for the time of P632 (braking time).

Via P68 (Start Clockwise) and P69 (Start Anticlockwise) the motor stopping behaviour
is controlled. For state P68 and P69 = logic 1, a stopping behaviour must be selected.
For state P68 and P69 = logic 0, a stopping behaviour must be selected.

! Nominal value of frequency inverter
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V/f characteristic

(Factory setting)
if P30: 110 - IM: sensorless control
606 Type V/f characteristic
1 Linear Linear characteristic.
2 Quadratic For applications where the torque increases quadratically to the
speed. Suitable for energy saving.
600 Starting Voltage (5.0 V) Linear
Output voltage at output frequency of 0 Hz. Uvl¢
601 Voltage Rise (10%) Pe03
Increase of output voltage deviating from lin-
ear characteristic. P601
602 Rise Frequency (20%)
Increase of output voltage deviating from lin- P600 1
ear characteristic. >
f [H
603 Cut-Off Voltage (230.0 or 400.0 V) P602 P604 T IFz]
Coordinate for setting of V/f characteristic. P418 (f...) P419 (f..)
604 Cut-Off Frequency (50 Hz) Quadratic
Coordinate for setting of V/f characteristic. U vl
P603
P601
P6001
P602 Pe04 f[Hz]
P418 (f,.) P419 (f,.)
The working range is between P418 (minimum frequency 3.50 Hz) and P419 (maxi-
mum frequency 50 Hz).

Motor temperature monitoring
Evaluate thermo contact at MFI2 (X12.4):
570 1 Thermo contact, P204: Warning only
2 Thermo contact, P204: Error Switch-Off
3 Thermo contact, P204: Error Switch-Off 1 minute delayed
Further evaluations: PTC, KTY, PT1000.

6.5 Typical functions

The tables show a selection of setting options.

Control type and motor type
Control type and motor type can also be selected during commissioning via operator panel (Setup). If
the control type is changed, a device reset is executed immediately.

03/2018 85 Operating Instructions AgilE




% Bonfiglioli

Forever Forward Commissioning

(Factory setting) = Chapter

V/f characteris-  Set P30 to “110 - IM: sensor-less control (SLC)". 7.1.2
tic, asynchro- For P606, select "1 - linear" or "2 - quadratic". 7.7, 8.1
nous motor P600 ... P605: Set V/f characteristic. 7.6.7.4
P620: Set start behaviour. 7.3.2
P630: Set stop behaviour. 7.3.3
Field-orientated | Set P30 to "410 - IM: sensor-less field-oriented control 2". 7.1.2
control, P780, P781: Set start behaviour. 7.3.2
asynchronous | pg30: Set stop behaviour. 7.3.3
motor Set functions of field-orientated control. 7.9.5
Field-orientated | Set P30 to "610 - PMSM: sensor-less field-oriented control 3". 7.1.2
control, P780, P781: Set start behaviour. 7.3.2
synchronous P630: Set stop behaviour. 7.3.3
motor Set functions of field-oriented control. 7.9.5

Set motor speed (reference frequency)

(Factory setting) Chapter
Operator panel Set P492 to "5 - Keypad motorpoti". 7.5.1

In "Local" menu, select function "Poti F".

Using the arrow keys, set the output frequency (motor speed).

Analog input Set P475 to "1 - analog value MFI1A". 7.5.1

Voltage input at MFI1 (terminal X12.3). The motor speed is propor-

tional to the voltage at MFI1.

Fixed Frequen- Set P475 or P492 to "3 - Keypad motorpoti". 7.5.1

cies In P480 ... P488, set frequency values.

For P66, P67, P131, select digital inputs.

Select a frequency value via these digital inputs.

Digital signals Set P475 or P492 to "4 - Motorpoti via digital inputs”. 7.5.1
For P473, set an acceleration value. 0
For P62 (Motorpoti up) and P63 (Motorpoti down), select digital in-  7.6.6.4
puts.

Signals at the chosen digital inputs increase the output frequency
(motor speed).

Communication = The reference frequency is transmitted via a bus system. Protocol*
interface Set P475 or P492 to "20 - Fieldbus Reference Value".

Acceleration and deceleration
(Factory setting) Chapter

Accelerate clock- = Can be set separately for clockwise and anticlockwise operation. 7.5.1.4
wise and anti- Clockwise: Define how fast the output frequency changes if
clockwise P420 and P421 the reference frequency is changed or during
Anticlockwise: startup, stops, or braking operations.
P422 and P423
S-curve P430: The drive is accelerated and decelerated more uniformly and  7.5.1.4
load surges are avoided.

! For simple applications (e.g. fans, pumps). In the case of control via operator panel: Select "UF".

2 Control of an induction machine (asynchronous motor). For higher demands on speed or torque accuracy. In
the case of control via operator panel: Select "Foc".

3 Control of a synchronous motor. For higher demands on speed or torque accuracy. In the case of control via
operator panel: Select "Synch".

4 Instructions on relevant protocol.
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Reference torque

(Factory setting) Chapter

Set P30 to 410 (asynchronous motor) or 610 (synchronous motor). | 7.1.2
Set P164 to "6 -On" or to a signal source (e.g. digital input). Via the | -7.9.5.2
signal source the changeover to torque control can be effected. 7.6.6.10

Setting via:

Operator panel Set P494 to "5 - Keypad-Motorpot.". 0
In "Local" menu, select function "Poti P".
Using the arrow keys set the reference torque (percentage referred
to the nominal motor torque).

Analog input Set P476 to "1 - Analog Value MFI1A" (terminal X12.3). 7.5.2
Set P452 to "1 - Voltage 0...10 V". 7.6.1
The reference torque is proportional to the voltage at MFI1.

Limitation via:

Limits P418 Minimum Frequency (only in current impression phase) 7.5.1.1
P419 Maximum Frequency

Speed Controller = P767 Frequency Upper Limit 0
P768 Frequency Lower Limit

Setting inputs and outputs
(Factory setting) @ Chapter

IN1D (X11.4) Assign signal "71 - IN1D" to a function. (P68) 7.6.6
IN2D (X11.5) Assign signal "72 - IN2D" to a function (P69) or 7.6.6
set as input for PWM, repetition frequency or pulse train via P496. 7.6.7
IN4D (X12.1) Assign signal "74 - IN4D" to a function. (P71) 7.6.6
IN5D (X12.2) Assign signal "75 - IN5D" to a function. (P103) 7.6.6
Evaluation logic | P559: Select PNP (active 24 V) or NPN (active: 0 V) for IN1D ... 7.6.6
IN5D.
IN3D/OUT3D P558: Set as input or output. 7.6.4
(X11.6) Input: 7.6.6
Output: 7.6.5

Evaluation logic | P559: PNP (active 24 V) or NPN (active: 0 V).

MFI1! (X12.3) P452: Select analog (voltage/current) or digital (PNP/NPN). 7.6.1
Analog: | For setting of reference frequency:
Set P475 or P492 to "1 - Analog Value MFI1A". 7.5.1
Setting range: P418 ... P419. 7.5.11
For setting of reference percentage?:
Set P476 or P494 to "1 - Analog Value MFI1A". 7.5.2
Setting range: P518 ... P519. 7.5.2.1
Adjustable characteristic if P452 = 6 or 7. 0
Digital: Assign signal "76 - MFI1D" to a function. 7.6.6
MFI23 (X12.4) P562: Select analog (voltage/current) or digital (PNP/NPN). 7.6.1.2
Analog: | For setting of reference frequency:
Set P475 or P492 to "2 - analog value MFI2A". 7.5.1
Setting range: P418 ... P419. 7.5.1.1
For setting of reference percentage®:
Set P476 or P494 to "2 - analog value MFI2A". 7.5.2
Setting range: P518 ... P519. 7.5.2.1
Adjustable characteristic if P462 = 6 or 7. 0
Digital: Assign signal "77 - MFI2D" to a function. 7.6.6
Temperature monitoring with thermo contact:
Set P204 to "532 - MFI2D (Hardware)". 7.6.6.9

! Multifunction input 1:
2 e.g. for PID controller (P475/P492 = 30 - technology controller") or for the torque controller (P164).
3 Multifunction input 2:
4 e.g. for PID controller (P475/P492 = 30 - technology controller") or for the torque controller (P164).
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(Factory setting) Chapter
Set P570 to 1, 2 or 3 (motor temperature: warning or 7.4.6
error switch-off).
MFO1! (X13.6) P550: Select analog, digital, repetition frequency or pulse train out- | 7.6.3
put.
Digital: Select a function via P554. 7.6.3
Analog: Via P553, select a signal for the output. (7 - Abs. Ac- 7.6.3
tual Frequency).
Repetition | Via P555, select a frequency value for the output. 7.6.3
frequency  Set P556 for representation of incremental encoder.
Pulse train | Scale delivered frequency value via P557. 7.6.3
The value is referred to P419 (maximum frequency). 7.5.1.1
OUT1D (X13.5)  Select a function via P531. (2 - Run Signal) 7.6.5
OUT2D (X10) Select a function via P532. (103 - Inv. Error Signal) 7.6.5
Relay
Data set for parameter values and motor data
(Factory setting) Chapter
For motor data of different motors or adjustment to different operating
points.
Data set for Select "Setup" menu. Press ENT. -
setup The data set selection is displayed.
Select the data set where the entered and measured motor data and
parameter values are to be saved.
— Select data set 0 if all data sets are to contain the same
parameter values.
— Select one of the data sets 1 ... 4 for commissioning of
several motors or for different operating points.
Example: For auto set-up (auto-tuning) and motor data, select data
set 1.
d5SEE 4
@)5EE
SELUP dSEE O
Data set
Change pa- Set parameter values in a certain data set:
rameter In menu "Para", select the parameter to be set.
value Keeping ENT pressed, press arrow key. The last digit shows the data
set.
Release ENT and press again. Now, you can set the parameter value
using the arrow buttons.
Example: Set nominal motor voltage P370 in data set 2.
(P 3702) @D (4005 u)
%+@ V_a'ae of P370 in data set 2
Keep pressed  Data SLt
Switch over Select digital inputs for P70 (73 - IN3D) and P71 (74 - IN4D). 7.6.6.11
data set Select a data set value via these digital inputs.
I Multifunction output
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(Factory setting) Chapter
Process control (e.g. pressure, flow rate, temperature).
Switch on Set P475 or P492 to "30 - Technology controller". 7.5.1
Reference For P476 or P494, select the source specifying the reference value. 7.5.2
Value
Actual value | For P478, select the input where the actual value is applied. The actual | 7.9.3
value can also be received via a communication interface.
Control be- P444 proportional component (amplification), P445 integral component
haviour (integral time), P446 differential component (derivative time).
Start P68 (71 - IN1D) or P69 (72 - IN2D). 7.6.6.2
Electronic gear
(Factory setting) Chapter
Synchronization of drives.
Reference Set P496 to "20 - repetition frequency single evaluation:" or "21 - Rep-  7.6.7
value for etition frequency double evaluation". IN2D (X11.5) is the frequency in-
slave drive put.
Set P497 (typically identical to P556 of the master drive). 7.6.7.2
Switch on Set P475 or P492 to "40 - electr. gear". 7.5.1
Gear factor Fixed Set P689 to "1 - (P. 685 Numerator)/(P. 686 Denomina- 0
tor)". Set P685 and P686.
Variable | Set P689 to "2 - (Analog Numerator)/(P. 686 Denominator)" 0
or "3 - (P. 685 Numerator)/(Analog Denominator)". Set the
range via P687 and P688.
For P476 or P494, select a signal source. Via the signal 7.5.2
source the gear factor can be changed during operation.
Master drive  Output MFO1: Set P550 to "20 - Repetition Frequency MFO1F". 7.6.3
For P555, select a frequency source (1- Actual Frequency). Via P556,
set the output frequency.
Positioning
Chapter
P458 to "1 - Reference positioning". The reference point is detected via 7.3.7
digital input IN1D (terminal X11.4).
In P460, enter the travel distance in motor revolutions.
Logic functions and functions with analog quantities
Chapter
Via graphic functional block programming or via entries in a table, ana- 7.6.6.16,
log quantities can be influences and logic links to digital signals can be | PLC!
created.

! Application manual "PLC".
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Monitoring and protective functions
(Factory setting) Chapter

Motor Tem- Temperature monitoring with thermo contact at MFI2.

perature Set P204 to "532 - MFI2D (Hardware)". 7.6.6.9
Set P562 to "3 - Digital NPN (active: 0 V)" or "4 - Digital PNP (active: 7.6.2
24 V)",

Set P570 (0 - off) to 1 (warning only), 2 (immediate error switch-off), 7.4.6
or 3 (error switch-off 1 minute delayed).

Temperature measurement at MFI2, temperature monitoring and dis- 7.4.6
play with KTY measuring resistor or resistor PT1000.
Set P617 to a temperature value. If the value is reached, a warning 7.4.6
message will be effected or the frequency inverter will be switched off
(depending on setting of P570).

Set P562 to voltage input or current input. 7.6.2

PTC Set P570 to 11 (warning), 12 (immediate error switch-off), | 7.4.6
or 13 (error switch-off 1 minute delayed).

KTY Set P570 to 21 (warning), 22 (immediate error switch-off), | 7.4.6

or 23 (error switch-off 1 minute delayed).
PT1000 Set P570 to 31 (warning), 32 (immediate error switch-off), | 7.4.6

or 33 (error switch-off 1 minute delayed).
P226 shows the measured motor temperature. 9.2
PTC resistor (motor PTC) does not enable temperature measurement.
P617 is inoperable for this evaluation. The evaluation is dependent on
the used resistor.

Motor circuit | The motor ratings are monitored. If the motor is overloaded an error 7.10.6

breaker switch-off or a warning message will be effected.
Set P571 for single motor operation or multiple motor operation and 7.10.6
choose if an error switch-off or a warning message is to be effected.

Mains failure | Short mains failures are bridged. 7.9.2

Via P670 select mains support. Set P671 and P672. If the voltage
drops below the value set in P671, the DC link voltage is controlled to
the value set in P672.

DC —Link Via P670, set Uq limitation. Set P680. The DC link voltage is limited to 7.9.2
Voltage the value of P680 if it increases in generator operation mode or during

braking operations.
Phase failure | The frequency inverter is shut down if a mains or motor phase fails. 7.4.7

Via P576, select error switch-off or shutdown.

Control mechanical brake
Chapter

Activation For addressing a brake via a digital output: Select "41 - Brake release" @ 7.6.5.5
for one of the parameters 531 (OUT1D), 532 (OUT2D relay), 533
(OUT3D) or 554 (MFO1).

Delayed start | Set P625. When the brake release time has elapsed the drive acceler- 7.3.2
ates. This protects the brake against damage.
Shutdown Via P630, select the stopping behaviour of the drive. 7.3.2
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Energy saving

Chapter
Switch off Set a time in P1510. If no key is pressed on the operator panel during | 8
display this time, the display will be switched off.
Switch off Via P1511, select which functions are to be switched off: Operator 8
functions panel, digital inputs and outputs, communication or fan. The frequency
inverter switches the functions off thus reducing power consumption if
enable is switched off via digital inputs STOA and STOB.
Energy sav- For P30, “110 - IM sensor-less control (SLC)” or 410 - IM: sensor-less | 8.1
ing function | field-oriented control” must be selected.
Via P1550, select if the possible energy savings are to be determined
automatically or specified via an entered value (P1551).
Via P1551, select which digital input or logic signal is to be used for
starting the energy saving function.
Quadratic V/f = For load behaviour with torque increasing quadratically to speed (e.g. 8.2
characteristic = fan). For control according to V/f characteristic. For P30, "110 - IM
sensor-less control (SLC)" must be selected.
Via P606, set the characteristic to "2 - quadratic”.
Set up the V/f characteristic using parameters 600 ... 604.
Other E.g. temperature-controlled fans, automatic switch frequency changeo- | 8.4
ver, energy-optimized braking.
Service
Chapter
Service inter- | The time remaining until service of DC link (P1530) and fan (P1531) 10.3
val can be displayed.
If the time is expired, a message in P1533 DC-Link: P1534 | 10.3.1
or a warning will be output. The reaction Fan: P1535 | 10.3.2
can be set up.
Test functions
Chapter
For finding errors and defects at the frequency inverter, sensors, the
load and the electrical connections.
Earth fault/ Test for earth fault or short-circuit with DC link potential. 7.2.3.1
short circuit
test
Load test Test of IGBTSs, the load (e.g. for short circuit), current measurement 7.2.3.2
and for broken cables.
Start test With opera- = Switch on enable at inputs STOA and STOB. 7.2.3.3
tor panel Select menu item "Test" in "Local" menu.
Select test 1. Comply with the instructions in chapter
7.2.3.1 “Earth fault and short circuit test (Test 1)”.
With PC Via P1540, select "11 - Start Test 1" or "12 - Start 7.2.3.4
software Test 2".
VPlus
Automatic Via P1542, select which test is to be started each time after an error 7.2.3.5
test switch-off.
Chapter
Test of fan The function of the fans is tested
Start test With opera- = Switch on enable at inputs STOA and STOB. 7.2.3.6
tor panel Select menu item "Test" in “Local” menu.
Select Test 3. Press ENT. The fans must rotate.
Press ESC.
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Communication

(Factory setting) | Instruc-
tions
CAN System | Interface at terminals X12.5 and X12.6. System-
bus bus
CANopen® —  Protocol via terminals X12.5 and X12.6 or
— Interface at optional communication module CM-CAN. CANopen
For parameter CAN Interface (CM-CAN/X12) 276, select the protocol
for terminals X12.5/X12.6 or for the communication module. You can
choose either CAN system bus or CANopen®.
Modbus — Interface at connection X21 (RJ45 socket) or Modbus
(RTU/ASCII) — optional communication module CM-232 or CM-485.
VABus — Interface at connection X21 (RJ45 socket) or
— optional communication module CM-232 or CM-485.
Via parameter Protocol (CM/X21) 395, select the protocol for terminal
X21 or for the communication module. You can choose either Modbus VABUS
or VABus. If Modbus is selected, choose either RTU or ASCII via pa-
rameter Modbus Mode 1503.
Profibus-DP Optional communication module CM-PDPV1. PDP-V1
TCP/IP Optional communication module with Ethernet communication TCP/IP Ethernet
module

6.6 Error Acknowledgment via keypad

If a fault occurs, a device reset can be executed via the STOP key. A reset via the STOP key can only
be executed, if Parameter Local/Remote 412 allows the control via keypad (see chapter 7.3 “Opera-
tional Behaviour”.

Further possibilities to execute a fault reset are described in chapter 7.6.6.8 “Error Acknowledgment”.

6.7 Applications

The parameters required for typical applications are listed. Selecting an application makes
commissioning easier. Depending on the application, additional settings may be required.
NOTE

The PC software VPlus provides application masks for easy commissioning of applications.
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6.7.1 Pump
30 | Configuration 110 IM: sensorless control (V/f characteristic)
420 Acceleration (clockwise) 10 Hz/s
421 Deceleration (clockwise) -0.01 Hz
492 Reference frequency source 2 0 - Zero
493 Operation mode (reference frequency 1 - (+/- reference)
source)
418 Minimum frequency 10 Hz
419 Maximum frequency 53 Hz
420 Acceleration (clockwise) 10 Hz/s
447 1st Blocking frequency 0 Hz
449 Frequency Hysteresis 0 Hz
475 Reference frequency source 1 1 - Analog Value MFI1A
606 Type V/f characteristic 2 - quadratic
630 Operation mode (P68&P69=1 11 - (Stop, Off | Stop, Off)
|P68&P69=0) (stopping behaviour)
651 Operation mode (auto start) 0 - Off
1550 Operation mode energy saving function | 2 - Automatic
1552 | Energy saving function on 163 - Reference Frequency reached
68 | Start Clockwise 71 - IN1D
69 | Start Anticlockwise 7 - Off
531 Operation mode OUT1D (X13.5) (digital 2 - Run signal
output)
532 Operation mode OUT2D (X10/relay) 103 - Inv. error signal

Pump control

Reference value Blocking frequency Acceleration Freq y limits V/f characteristic
1- Ana\og value MFI1A p449 p449 Frequency \tfmax , 1
™ 14. Vi;;iiﬂfiq;;;:;l—’fker o hysteresis 449 [ ¢ ] U [V] P
source | 475, Ist Blocking 7 +fmin ™
| frequency 447 {eceleration - -
P447 fref intemal clockwise 420 :;mi /jf‘v’;m‘m:\ :ig
T Max. frequency f [Hz]
Start Type Vif
clockwise characteristic 606
Start anti-
clockwise
Enable
Stopging behavior Auto start Energy saving function |
P68 0 T Operation mode - Operation mode 651 fgerq _______ Operation mode
Refe:jence MFI1 P69 1 P68&P6Y=] 0 - OFF O!o energy saving function155|
Spee I ? T [Hz] PES&PEY ” 1-ON o T E: Energy saving function en
0..10vpd GND Output 163 T |1552 with signal 163 -
® Freqﬂency E I Reference frequency reached

Error signal
Run signal

OUT1DQ X13.5
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6.7.2 Fan
30 | Configuration 110 IM: sensorless control (V/f characteristic)
68 Start Clockwise 71 -IN1D
421 Deceleration (clockwise) -0.01 Hz
492 Reference frequency source 2 0 - Zero
493 Operation mode (reference frequency 1 - (+/- reference)
source)
418 Minimum frequency 10 Hz
419 Maximum frequency 53 Hz
420 Acceleration (clockwise) 50 Hz/s
447 1st Blocking frequency 0 Hz
475 Reference frequency source 1 1 - Analog Value MFI1A
606 Type V/f characteristic 2 - quadratic
630 Operation mode (P68&P69=1 0 - (Coast to Stop | Coast to Stop)
|P68&P69=0) (stopping behaviour)
645 Operation mode Flying Start 2 - On, according to reference
651 Operation mode (auto start) 0 - Off
1550 Operation mode energy saving function | 2 - Automatic
1552 | Energy saving function on 163 - Reference Frequency reached
68 | Start Clockwise 71 - IN1D
69 | Start Anticlockwise 7 - Off
531 Operation mode OUT1D (X13.5) (digital 2 - Run signal
output)
532 Operation mode OUT2D (X10/relay) 103 - Inv. error signal
Fan control
Reference value Blocking frequency Acceleration Frequency limits V/f characteristic
K 5 An?!qg’,;?qe’,gl{}%"f“f s meg i(ffi?ii’.‘\‘m_» ] NN ;2
- i:f; ! i /475 ! fff‘:ﬁﬁﬁlﬁ"f&? f ‘cceleration /-Hm\ o
PA7 o ryermat clockwise 420 Min. frequency 418
o " Max. frequency 419 e f [Hz)
clockwise
Enable
Stopping behavlor Flying start Auto start Energy saving function
Pes o & 2 - On, according to reference F_((E,:, ation 651 ||t .. .. Operation mode
Reference PE9 § I § oqﬁ-_laﬁ,’(,ﬁ,;,;,;l[”’sigw 0-OFF o¥ mode L’;;"?;é};:”;fm"&] 550
speed 1 [Hz] ]__\.D’ o \Flying start |[|L-ON o Ao sttt (| U e pergy saving
Fetene F s
Operation mode P68& P69=1 fx:;sgzgce frequency
P6S&P69= 0 630
Error signal
Run signal
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6.7.3 Fan or pump with closed control loop

30 Configuration 110 IM: sensorless control (V/f characteristic)
480 Fixed frequency 1 0 Hz
418 Minimum frequency 10 Hz
419 Maximum frequency 53 Hz
420 Acceleration (clockwise) 5 Hz/s
421 Deceleration (clockwise) -0.01 Hz
440 Operation mode actual value failure 1 - active, fixed frequency 1
441 Max. I component 50 Hz
442 Maximum frequency 53 Hz
443 Minimum frequency 0 Hz
444 Amplification 1
445 Integral time 1000 ms
446 Derivative time 0 ms
447  1st Blocking frequency 0 Hz
449 Frequency Hysteresis 0Hz
475 Reference frequency source 1 30 - Technology Controller (PID controller)
476 Reference percentage source 1 2 - Analog Value MFI2A
478 Actual percentage source 1 - Analog Value MFI1A
480 Fixed frequency 1 (in case of actual 0 Hz
value failure)
492 Reference frequency source 2 0 - zero
493 Operation mode (reference frequency 1 - (+/- reference)
source)
494 Reference percentage source 2 0 - zero
495 Operation mode (reference percentage 2 - positive only
source)
606 Type V/f characteristic 2 - quadratic
618 Backlash 0%
630 Operation mode (P68&P69=1 0 - (Coast to Stop | Coast to Stop)
|P68&P69=0) (stopping behaviour)
651  Operation mode (auto start) 0 - Off
1550 Operation mode energy saving function | Automatic
1552 | Energy saving function on 163 - Reference Frequency reached
68 | Start Clockwise 71 - IN1D
69 | Start Anticlockwise 72 - IN2D
531 Operation mode OUT1D (X13.5) (digital 2 - Run signal
output)

532 Operation mode OUT2D (X10/relay) 103 - Inv. error signal
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Closed loop fan control

Flying start Auto start Stopping behavior Energy saving function
- 2 A On, according to reference ,_ Operation 651 P68 5 0 1 feerd o g,:c’n:nx ;‘J:Udc
5 C&{-- Operation mode 645 []). 8;': D\o mode P69 cl) —'_ 0 —_— 4,: ﬁumﬁtm g1550
&) Flying start e [Hz] E: E
163 _'_ Nergy savi fﬁf,’
IQutput E___ [ |functionon 1552
requency T T with signal 163 -
Operation mode P63&P69=1 | Reference frequency
Backlash P68&P69- 0630 reached
Start p
clockwise e
Start anti- 0
clockwise
“klash
Enable Backlash 618 Ampl nada Meren
Minimum value I i le'!tatl
A \ MAX / \ Max /
PID desired 2 Analug value MFI2A N > > — —_—r
set value {--R(I(nnm;mcenmgu P.478 < 0.5% 7 - Fmax ™ Z Fuin N
0..10VDC O source 1 476 = .5 B Max. 1 Maximum
: - >0.50% Integral time 445 component 441] frequency 442
Fixed frequencyl 480 2L 70 Mi
D d Minimum
PID real 1 o frequency 443
value - teinal percent Real value >
0...10 vDC K X"'\,f“:ﬂ“ e "‘% failure
fe) Operation R
mode Derivative time 446
Error signal - — —
Run sianal Acceleration Frequency limits | | V/f characteristic
un signal +fmax
f P " by ;
1st Blocking '+ fmin N
frequency 447 Acceleration Min, frequency 418
P447 Fref internal clockwise 420 iy ',‘q ene)
t > Max. frequency 419 f [Hz]
Tope VIf
characteristic 606
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6.7.4 Fan for heating, ventilation, air conditioning system

30 | Configuration
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Vectron

110 IM: sensorless control (V/f characteristic)

418 Minimum frequency 10 Hz
419 Maximum frequency 50 Hz
420 Acceleration (clockwise) 10 Hz/s
421 Deceleration (clockwise) -0.01 Hz
447 1st Blocking frequency 0 Hz
449 Frequency Hysteresis 0Hz
475 Reference frequency source 1 1 - analog value MFI1A
492 Reference frequency source 2 0 - zero
493 Operation mode (reference frequency 1 - (+/- reference)
source)
Operation mode terminal X11.6 (digital 1 - Output OUT3D
558 .
input/output)
573 Operation mode (intelligent current lim- 11 - Ixt + Tc (limitation to overload and max. heat
its) sink temperature)
606 Type V/f characteristic 2 - quadratic
630 Operation mode (P68&P69=1 0 - (Coast to Stop | Coast to Stop)
|P68&P69=0) (stopping behaviour)
645 Operation Mode Flying Start 2 - On, according to reference
651 | Operation mode (auto start) 1-0n
1550 Operation mode energy saving function | Automatic
1552 | Energy saving function on 163 - Reference Frequency reached
68 | Start Clockwise 71 - IN1D
69 Start Anticlockwise 7 - Off
531 Operation mode OUT1D (X13.5) (digital | 2 - Run signal
output)
532 Operation mode OUT2D (X10/relay) 103 - Inv. error signal
533 Operation mode OUT3D (X11.6) (digital 25 - Warning Mask
input/output)
Fan
o conditonng
m %] S J“:‘Z’.ﬁ;ﬁ‘:ﬁ:‘:‘;m L APH0 P45 Frue fm":,":? fesamtion ) | Rel IR P e
oence ey [P | T vieresis 449 o) L N by ?
e /‘\ (— ,,{[m./ ’475 ;'\.ﬂ Bhukw /‘i‘fm\ I/
Start " Max. frequency 419 ! f [Hz]
Shart ot Movacterisiic 698
clockwise
Enable
Stoglging be!iavior Flying start . Enemysavmcﬁo/n Intelligent current limits
. 1 || |
0...10 vDQ out 1[1:;'2 DD 3 umn start : 163 _,_ W f UWerIoad Ixt
frEq?JenCY Auto start E—I C:({‘h’gg,:;fssz gfi\g'):\mum heat
) Operation mode P68&P69=1 ~=Operation mode 651 ngﬁ%ﬁce frequency temperature
Warning mask OUT3DQ
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6.7.5

30 | Configuration

Conveying plant

Commissioning

110 IM: sensorless control (V/f characteristic)

418 Minimum frequency

10 Hz

419 Maximum frequency 53 Hz

420 Acceleration (clockwise) 5 Hz/s

421 Deceleration (clockwise) 5 Hz/s

447 1st Blocking frequency 0 Hz

449 Frequency Hysteresis 0Hz

475 Reference frequency source 1 1 - Analog Value MFI1A
492 Reference frequency source 2 0 - zero

493
source)

630

Operation mode (reference frequency

Operation mode (P68&P69=1
|P68&P69=0) (stopping behaviour)

1 - (+/- reference)

0 - (Coast to Stop | Coast to Stop)

645 Operation Mode Flying Start

68 Start Clockwise

69 Start Anticlockwise

>31 output)

Operation mode OUT1D (X13.5) (digital

532 Operation mode OUT2D (X10/relay)

Conveyor
belt drive

Start

clockwise
Start anti-
clockwise

Enable

2 - On, according to reference

71 - IN1D
7 - Off
2 - Run signal

103 - Inv. error signal

Error signal
Run signal

Operating Instructions AgilE

A4

Reference value Blocking frequency Acceleration Frequency limits
1 Analog value MFLIA | [ 4 P49 P49 Frequency T Y
o 4 Reference frequency © L hysteresis 449
o frequenc)
o source 1 475 Ist Blocking  [®[ 4 min N
i frequency 447 f Acceleration =
P447 ... clockwise Min. frequency 418
ferieral 421 Max. frequency 419

Deceleration

clockwise 420

Stopping behavior Flying start
Pe8 o T Operarion made 2 - On, according to reference
P69 ‘l] — [l) P6S&P69=1

[Hz] P6S&P6Y=0)
Output 630
frequency 1 I

o
Oo 14——‘ Operation mode 645
o
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6.7.6 Compressor
30 | Configuration 110 IM: sensorless control (V/f characteristic)
418 Minimum frequency 10 Hz
419 Maximum frequency 50 Hz
420 Acceleration (clockwise) 12.5 Hz/s
421 Deceleration (clockwise) -0.01 Hz
447 1st Blocking frequency 0 Hz
449 Frequency Hysteresis 0Hz
475 Reference frequency source 1 1 - Analog Value MFI1A
492 Reference frequency source 2 0 - zero
493 Operation mode (reference frequency 1 - (+/- reference)
source)

630

Operation mode (P68&P69=1
|P68&P69=0) (stopping behaviour)

0 - (Coast to Stop | Coast to Stop)

670

Operation mode (volta

ge controller)

3 - Ud limitation and mains support active
(Ud: DC link voltage)

68
69

531
532

Start Clockwise 71 - IN1D

Start Anticlockwise 7 - Off

Operation mode OUT1D (X13.5) (digital 2 - Run signal
output)

Operation mode OUT2D (X10/relay) 103 - Inv. error signal

Compressor

&

Reference value

Y

Start
clockwise
Start anti-
clockwise

Enable

Reference
speed

0... 10 VDC|

Error signal
Run signal

03/2018

[¢]

1 - Analog value MFI1A

o -2 TR
00 1-1— < Reference frequency 1
475

source |

Blocking frequency Acceleration Frequency limits
P449 P449  Frequency Ffmax
B = IS o hysteresis 449 | | f B N—r
Ist Blocking nd “+fmin

o X11.1

frequency 447
Pa47 fRef internal

Acceleration

clockwise 420

Min. frequency 418
Max. frequency 419

Voltage controller

Ud-limitation Mains support
A .
Limit Mains L
ud voltage >
> t
rag
sl
f 1 ™
N f T_\/—‘
t t
Operation mode 670

Ud: DC link voltage

99 Operating Instructions AgilE



% Bonfiglioli

Forever Forward

6.7.7 Travel applications

30 | Configuration

Commissioning

110 IM: sensorless control (V/f characteristic)

418 Minimum frequency 10 Hz

419 Maximum frequency 50 Hz

420 Acceleration (clockwise) 15 Hz/s

421 Deceleration (clockwise) 15 Hz/s

475 Reference frequency source 1 1 - Analog Value MFI1A

480 Fixed frequency 1 10 Hz

481 Fixed frequency 2 25 Hz

482 Fixed frequency 3 40 Hz

483 Fixed frequency 4 50 Hz

492 Reference frequency source 2 3 - Fixed frequency

493 Operation mode (reference frequency | 1 - (+/- reference)
source)

558 Operation mode terminal X11.6 (digi- | 0 - Input IN3D
tal input/output)

630 Operation mode (P68&P69=1 11 - (Stop, Off | Stop, Off)

|P68&P69=0) (stopping behaviour)

68 | Start Clockwise

69 | Start Anticlockwise

66 | Fixed frequency Change-Over 1
67 | Fixed frequency Change-Over 2

531
532

tal output)

Travelling :“:
application ——

Start

clockwise
Start anti-
clockwise

Enable

Change-Over 1
Fixed frequency,
Change-Over 2

Operation mode OUT1D (X13.5) (digi-

Operation mode OUT2D (X10/relay)

71 - IN1D

7 - Off

73 - IN3D

74 - INAD

2 - Run signal

103 - Inv. error signal

Error signal
Run signal

Reference value 2 Stopping behavior
3 Fixed frequency P68 é_ é L Operation mode
1 — 1 P68S&P69=1
o
0604- = Reference frequency P69 0 00—
S conree 2 492 [Hz] P6S&PE9I= 0
S Qutput 630
LhéiﬁD Ig;lll Active fixed value Hz frequency T T
0 | 0 Fixed frequency 1 480 10
1 | 0 Fixedfrequency2 481 @ 25
1 1 Fixed frequency 3 482 @ 40
Q 1 Fixed frequency 4 483 | 50
Fixed frequency Change-Over | 66
Fixed frequency Change-Over 2 67
Positive/negative Acceleration [Frequency limits
Deceleration « +fmax »
Ref lue 1 M
‘erence vaiue /_\
1 - Analog value MFI1A Py |f D:’L'vm-‘m_m:' +fmin
' L clockwise Min. frequency 418

Do 14_ < Reference frequency
a source | 475

Operating Instructions AgilE

421

Acceleration

M. frequency 419

inverted clockwise 420
t
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6.7.8 Torque control

The Torque control can be used in applications where a torque should be used as reference value
instead of a frequency.

Via parameter n/T Control Change-Over 164 a jerk less switch over from Speed Control to Torque
Control is possible.

100 % Torque refer to the calculated Torque from Rated Mech. Power 376 (Motor power) and Rated
Speed 372 (Motor nominal speed).

The Torque control is only available in configurations 410 FOC and 610 SYNC.

164 n-/T-Control Change-Over 74 - IN4D
418 Minimum frequency 0 Hz?

419 Maximum frequency 53 Hz

420 Acceleration (clockwise) 5 Hz/s
421 Deceleration (clockwise) -0.01 Hz Y
447  1st Blocking frequency 0 Hz

449 Frequency Hysteresis 0Hz
475 Reference frequency source 1 1 - Analog Value MFI1A
476 Reference percentage source 1 2 - Analog Value MFI2A

477 Gradient percentage ramp 100%/s
492 Reference frequency source 2 0 —zero
493 Operation mode (reference frequency 1 - (+/- reference)
source)
494 Reference percentage source 2 0 — zero
495 Operation mode (reference percentage 2 - positive only
source)
518 Minimum reference percentage 0%
519 Maximum reference percentage 100%
520 Fixed percentage 1 0%
521 Fixed percentage 2 20%
Operation Mode MFI2 (Multifunction in- | 1 - Voltage 0...10 V
562 put 2)
630 Operation mode (P68&P69=1 0 - (Coast to Stop | Coast to Stop)
|P68&P69=0) (stopping behaviour)
651 Operation mode (auto start) 0 -Off
767 Frequency Upper limit 50 Hz
768 | Frequency Lower limit -50 Hz
66 | Fixed frequency Change-Over 1 7 — Off
67 | Fixed frequency Change-Over 2 7 — Off
68 | Start Clockwise 71 - IN1D
69 | Start Anticlockwise 7 — Off
70 Data set Change-Over 1 7 — Off
71 Data set Change-Over 2 7 - Off
75 Fixed percent Change-Over 1 7 — Off
76 Fixed percent Change-Over 2 7 — Off
531 Operation mode OUT1D (X13.5) (digital | 2 - Run signal
output)

532 Operation mode OUT2D (X10/relay) 103 - Inv. error signal

1) The setting -0.01 Hz effects the usage of the same ramp like stated in Parameters Acceleration
Clockwise 420.

1) Bonfiglioli Vectron recommends to set Minimum frequency 418 > Frequency limit 624. Comply
with the notes in chapter 7.9.5.2-"Torque controller-".
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1 2 Active
e - P70 | P71 data set Qo0 oo
(S Fe et d AREEE S5 | A % e pceiae
| Change-Over 164 . =
+ Reference torque f ™ é 1 3 —p 1| 27 Activefixed value Hz 1 2 Thctive fixed value %
P66 | P67 P75 | P76
24 VDC X11.1 Data set Change-Over 1 70 0| 0 | Fixed frequency 1 480 10 0 g Pxeg percemage; gé? gg
IN1ID Data set Change-Over 2 71 || = 1| O | FixedFrequency2 481 | 25 1 ixed percentage
ztt:;:::kw'se — —OX114 —— 1] 1 Feed Freguenc‘;s w0 | E) 1l ;jxeg pertemaQEi g%% ?gn
. o7 0 | 1 | Fixed Frequency 4 483 50 ixed percentage
cIccl;vlwse fsigﬂ,B X113 Fixed frequency Change-Over 1 66 Fixed percent Change-Over 1
Enable S ———0 X133 Fixed frequency Change-Over 2 67 Fixed percent Change-Over 2
-/T-Control | IN4D.
Er:'anggTDTer — —OoX12.1—
Eﬁ;angsitcver 11— -1 [ Stopping behavior ‘ Auto start |
T— 1 —
Data set P68 0 i — Operation mode --Operation 651
Change-Over 24— —0  ——— peg 1 — 1 PE8EPEO=1 0 - OFFeY g
leed frequency o — u X, mode
hange-Over 1 i [H PeBgren=0 1-ONe
leed frequency [Hz] _\ _\
Change-Over 2 +—— — - Output
Elﬁced peE)cent s _ frequency —
ange-QOver =
Fixed percent
Change-Over 2 *— —¢C
[ Reference value || Blocking frequency ] Acceleration Frequency limits. | [ Frequengy limits |
A0VDC 4 Analog value MFI1A F requenc + +
Reference X13.4 1 - Analog value f A P449 Padg Freduengy 4 t fmax + fmax
speed TMEL G yqa3 H:“:_ Refe rence frequency [ ® hysteresis 449 — > \ / > N /
0..10 VDC_&o X13.2 o - |swreel Al3 LA f]rierqfi\g;gngdﬂ Acceleration +fmin *fmin
. _— ‘%. clockwise 420 Min. frequency 418 | Freq. upper limit
Eeference 10 VDC O X13.4 Ref internal T Max. frequency 419 Freq. Lower limit
orque ., MFI2 A
=0 X12.4——
0..10 VDCT_GND 5 X13.2 [ Multifunction input [ Reference value Ramp | Percentage limits I
1-Voltage 0... 10V 2 - Analog value MFI2A | A A%
S— X101 = o 1——Operanon mode '_.'_”\t‘_ -Refe rence pe reentage % /o N\
X10.2 o 562 D source 476 > ¢ .
Gradient percentage [Min. reference percentage 518 |
Error signal  OUT2Do— X10.3 ramp 477 Max. reference pe reentage 519
Run signal OUTID®C X13.5 t

6.8 Set-up via the Communication Interface

796 SETUP Selection

Parameter-setting and commissioning of the frequency inverter via one of the communication interfaces
include the plausibility check and the parameter identification functions. The parameter selection during
the guided commissioning procedure includes the basic parameters. These are based on standard
applications and support commissioning.

A CAUTION

Parameter settings may only be changed by qualified staff. Before starting the
commissioning process, read the documentation and comply with the safety instructions.

At the beginning of the auto set-up of a synchronous motor, the motor shaft will be
aligned when enable is switched on. It must be ensured that, personal or material damage
is excluded.

For parameter SETUP Selection 796, choose a function.
The function will be executed as soon as enable is switched on at digital inputs STOA and STOB.

The functions are also carried out automatically one after the other during the guided commissioning
procedure.

0 - Clear Status The auto set-up routine does not perform a function.
. The warning message is acknowledged and the auto set-up rou-
1 - Continue L :
tine is continued.
2 - Abort The auto set-up routine is stopped and a RESET of the frequency

inverter is performed.

The auto set-up routine is performed in data set 0 and the param-
10 - Complete Setup, DSO eter values are stored in all of the four data sets identically (rec-
ommended).

11 - Complete Setup, DS1 The parameter values of the auto set-up are stored in data set 1.

12 - Complete Setup, DS2 The parameter values of the auto set-up are stored in data set 2.

13 - Complete Setup, DS3 The parameter values of the auto set-up are stored in data set 3.

14 - Complete Setup, DS4 The parameter values of the auto set-up are stored in data set 4.

Plaus.-Check Machine The auto set-up routine checks the rated motor parameters in the

20 - Data, DSO four data sets (plausibility check).
71 - Plaus.-Check Machine The rated motor parameters in data set 1 are checked for plausi-
Data, DS1 bility.
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Plaus.-Check Machine The rated motor parameters in data set 2 are checked for plausi-
22 - -
Data, DS2 bility.
73 - Plaus.-Check Machine The rated motor parameters in data set 3 are checked for plausi-
Data, DS3 bility.
Plaus.-Check Machine The rated motor parameters in data set 4 are checked for plausi-
24 - .
Data, DS4 bility.
The auto set-up routine determines extended motor data via the
30 - Calculation and Para- parameter identification feature, calculates depend-ent parameters
Ident., DSO and stores the parameter values in all of the four data sets identi-
cally.
31 - Calculation and Para- Further motor data are measured, dependent pa-rameters are cal-
Ident., DS1 culated and the parameter values are saved in data set 1
32 - Calculation and Para- Further motor data are measured, dependent pa-rameters are cal-
Ident., DS2 culated and the parameter values are saved in data set 2
33- Calculation and Para- Further motor data are measured, dependent pa-rameters are cal-
Ident., DS3 culated and the parameter values are saved in data set 3
34 - Calculation and Para- Further motor data are measured, dependent pa-rameters are cal-
Ident., DS4 culated and the parameter values are saved in data set 4
40 - Para-Ident. Machine Extended motor data are measured and saved identically in all
Data only, DSO data sets. Other parameter values already set are maintained.
Para-Ident. Machine Extended motor data are measured and saved data set 1. Other
41 - I
Data only, DS1 parameter values already set are maintained.
Para-Ident. Machine Extended motor data are measured and saved data set 2. Other
42 - I
Data only, DS2 parameter values already set are maintained.
43 - Para-Ident. Machine Extended motor data are measured and saved data set 3.
Data only, DS3
Para-Ident. Machine Extended motor data are measured and saved data set 4. Other
44 - .
Data only, DS4 parameter values already set are maintained.

797 Setup Status
The individual steps of the auto set-up routine can be monitored and checked via parameter SETUP
Status 797. The setup routine via the communication interface continuously updates the status
parameter which can be read out via the interface.

Message Meaning
OK Auto set-up routine has been carried out.
PC Phase 1 The plausibility check of the motor data is active.
PC Phase 2 The calculation of dependent parameters is active.
STO The parameter identification demands enable on digital input STOA and

STOB.

Parameter identifica-
tion

The rated motor values are checked by the parameter identification feature.

Setup already active

The setup routine via the operator panel is being carried out.

No Release

No enable signal. The parameter identification demands enable on digital
input STOA and STOB.

Error

Error during the auto set-up routine.

Warning Phase Asym-
metry

The parameter identification feature diagnosed an unbalance during the
measurements in the three motor phases.

Setup not carried out

The setup is not carried out until now.

If a warning message is output or an error occurs during Setup, refer to chapter 6.2.5 *"Warnings during

commissioning (SA...)".
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7 Parameter descriptions

This chapter contains the parameter descriptions. Please note, that some parameters are described
more in detail in additional documentations. These are the parameters of the communication interfaces
and the PLC function.

7.1 Inverter Data

Parameters can be set via the operator panel or the optional PC software VPlus (Version 6.0.1 or higher).
0 Serial Number

The Serial Number 0 is entered on the type plate during the production of the frequency inverter.
Information on the device ty