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Safety Information

Variable Speed Drives for Asynchronous and Synchronous
Motors

Safety Information

Important Information

Please Note

Read these instructions carefully, and look at the equipment to become familiar
with the device before trying to install, operate, service, or maintain it. The
following special messages may appear throughout this documentation or on the
equipment to warn of potential hazards or to call attention to information that
clarifies or simplifies a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label indicates that an
electrical hazard exists which will result in personal injury if the instructions are not
followed.

hazards. Obey all safety messages that follow this symbol to avoid possible injury or
death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

2 This is the safety alert symbol. It is used to alert you to potential personal injury

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

Electrical equipment should be installed, operated, serviced, and maintained only
by qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved.

Qualification Of Personnel

Only appropriately trained persons who are familiar with and understand the
contents of this manual and all other pertinent product documentation are
authorized to work on and with this product. In addition, these persons must have
received safety training to recognize and avoid hazards involved. These persons
must have sufficient technical training, knowledge and experience and be able to
foresee and detect potential hazards that may be caused by using the product, by
changing the settings and by the mechanical, electrical and electronic equipment
of the entire system in which the product is used. All persons working on and with

NHA80757.10
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Safety Information

Intended Use

the product must be fully familiar with all applicable standards, directives, and
accident prevention regulations when performing such work.

This product is a drive for three-phase synchronous, asynchronous motors and
intended for industrial use according to this manual.

The product may only be used in compliance with all applicable safety standard
and local regulations and directives, the specified requirements and the technical
data. The product must be installed outside the hazardous ATEX zone. Prior to
using the product, you must perform a risk assessment in view of the planned
application. Based on the results, the appropriate safety measures must be
implemented. Since the product is used as a component in an entire system, you
must ensure the safety of persons by means of the design of this entire system
(for example, machine design). Any use other than the use explicitly permitted is
prohibited and can result in hazards.

Product Related Information

Read and understand these instructions before performing any procedure
with this drive.

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

* Only appropriately trained persons who are familiar with and fully understand
the contents of the present manual and all other pertinent product
documentation and who have received all necessary training to recognize
and avoid hazards involved are authorized to work on and with this drive
system.

+ Installation, adjustment, repair and maintenance must be performed by
qualified personnel.

+ Verify compliance with all local and national electrical code requirements as
well as all other applicable regulations with respect to grounding of all
equipment.

+ Only use properly rated, electrically insulated tools and measuring
equipment.

+ Do not touch unshielded components or terminals with voltage present.

» Prior to performing any type of work on the drive system, block the motor
shaft to prevent rotation.

» Insulate both ends of unused conductors of the motor cable.

» Do not short across the DC bus terminals or the DC bus capacitors or the
braking resistor terminals.

Failure to follow these instructions will result in death or serious injury.

10
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AADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

Before performing work on the drive system:

» Disconnect all power, including external control power that may be present.
Take into account that the circuit breaker or main switch does not de-
energize all circuits.

* Place a “Do Not Turn On” label on all power switches related to the drive
system.

* Lock all power switches in the open position.

» Wait 15 minutes to allow the DC bus capacitors to discharge.
« Verify the absence of voltage. (1)

Before applying voltage to the drive system:

» Verify that the work has been completed and that the entire installation
cannot cause hazards.

» Ifthe mains input terminals and the motor output terminals have been
grounded and short-circuited, remove the ground and the short circuits on
the mains input terminals and the motor output terminals.

» Verify proper grounding of all equipment.

» Verify that all protective equipment such as covers, doors, grids is installed
and/or closed.

Failure to follow these instructions will result in death or serious injury.

Refer to Verifying the absence of voltage to the installation manual of the product.

Damaged products or accessories may cause electric shock or unanticipated
equipment operation.

AADANGER

ELECTRIC SHOCK OR UNANTICIPATED EQUIPMENT OPERATION

Do not use damaged products or accessories.

Failure to follow these instructions will result in death or serious injury.

Contact your local Schneider Electric sales office if you detect any damage
whatsoever.

This equipment has been designed to operate outside of any hazardous location.
Only install this equipment in zones known to be free of a hazardous atmosphere.

ADANGER

POTENTIAL FOR EXPLOSION

Install and use this equipment in non-hazardous locations only.

Failure to follow these instructions will result in death or serious injury.

NHA80757.10 1
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Your application consists of a whole range of different interrelated mechanical,
electrical, and electronic components, the drive being just one part of the
application. The drive by itself is neither intended to nor capable of providing the
entire functionality to meet all safety-related requirements that apply to your
application. Depending on the application and the corresponding risk assessment
to be conducted by you, a whole variety of additional equipment is required such
as, but not limited to, external encoders, external brakes, external monitoring
devices, guards, etc.

As a designer/manufacturer of machines, you must be familiar with and observe
all standards that apply to your machine. You must conduct a risk assessment and
determine the appropriate Performance Level (PL) and/or Safety Integrity Level
(SIL) and design and build your machine in compliance with all applicable
standards. In doing so, you must consider the interrelation of all components of
the machine. In addition, you must provide instructions for use that enable the
user of your machine to perform any type of work on and with the machine such as
operation and maintenance in a safe manner.

The present document assumes that you are fully aware of all normative
standards and requirements that apply to your application. Since the drive cannot
provide all safety-related functionality for your entire application, you must ensure
that the required Performance Level and/or Safety Integrity Level is reached by
installing all necessary additional equipment.

AWARNING

INSUFFICIENT PERFORMANCE LEVEL/SAFETY INTEGRITY LEVEL AND/
OR UNINTENDED EQUIPMENT OPERATION

* Conduct a risk assessment according to EN ISO 12100 and all other
standards that apply to your application.

* Use redundant components and/or control paths for all critical control
functions identified in your risk assessment.

* Implement all monitoring functions required to avoid any type of hazard
identified in your risk assessment, for example, slipping or falling loads, in
particular, if you do not operate the drive in closed loop mode which provides
certain internal monitoring functions such as BrRiu3 [BRH b3], BRH4 [BRH
b4] and BrRH5 [BRH b5].

» Verify that the service life of all individual components used in your
application is sufficient for the intended service life of your overall
application.

+ Perform extensive commissioning tests for all potential error situations to
verify the effectiveness of the safety-related functions and monitoring
functions implemented, for example, but not limited to, speed monitoring by
means of encoders, short circuit monitoring for all connected equipment,
correct operation of brakes and guards.

+ Perform extensive commissioning tests for all potential error situations to
verify that the load can be brought to a safe stop under all conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The products may perform unexpected movements because of incorrect wiring,
incorrect settings, incorrect data or other errors.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION
» Carefully install the wiring in accordance with the EMC requirements.

+ Do not operate the product with unknown or unsuitable settings or data.
» Perform a comprehensive commissioning test.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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AWARNING

LOSS OF CONTROL

» The designer of any control scheme must consider the potential failure
modes of control paths and, for critical control functions, provide a means to
achieve a safe state during and after a path failure. Examples of critical
control functions are emergency stop, overtravel stop, power outage and
restart.

» Separate or redundant control paths must be provided for critical control
functions.

» System control paths may include communication links. Consideration must
be given to the implications of unanticipated transmission delays or failures
of the link.

» Observe all accident prevention regulations and local safety guidelines (1).

« Each implementation of the product must be individually and thoroughly
tested for proper operation before being placed into service.

Failure to follow these instructions can result in death, serious injury, or

equipment damage.

(1) For USA: Additional information, refer to NEMA ICS 1.1 (latest edition), Safety
Guidelines for the Application, Installation, and Maintenance of Solid State Control
and to NEMA ICS 7.1 (latest edition), Safety Standards for Construction and
Guide for Selection, Installation and Operation of Adjustable-Speed Drive
Systems.

The temperature of the products described in this manual may exceed 80 °C
(176 °F) during operation.

AWARNING

HOT SURFACES
» Ensure that any contact with hot surfaces is avoided.

+ Do not allow flammable or heat-sensitive parts in the immediate vicinity of
hot surfaces.

« Verify that the product has sufficiently cooled down before handling it.

» Verify that the heat dissipation is sufficient by performing a test run under
maximum load conditions.

Failure to follow these instructions can result in death, serious injury, or

equipment damage.

NHA80757.10
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Safety Information

Machines, controllers, and related equipment are usually integrated into networks.
Unauthorized persons and malware may gain access to the machine as well as to
other devices on the network/fieldbus of the machine and connected networks via
insufficiently secure access to software and networks.

AWARNING

UNAUTHORIZED ACCESS TO THE MACHINE VIA SOFTWARE AND
NETWORKS

* Inyour hazard and risk analysis, consider all hazards that result from access
to and operation on the network/fieldbus and develop an appropriate cyber
security concept.

» Verify that the hardware infrastructure and the software infrastructure into
which the machine is integrated as well as all organizational measures and
rules covering access to this infrastructure consider the results of the hazard
and risk analysis and are implemented according to best practices and
standards covering IT security and cyber security (such as: ISO/IEC 27000
series, Common Criteria for Information Technology Security Evaluation,
ISO/ IEC 15408, IEC 62351, ISA/IEC 62443, NIST Cybersecurity
Framework, Information Security Forum - Standard of Good Practice for
Information Security, SE recommended Cybersecurity Best Practices®).

» Verify the effectiveness of your IT security and cyber security systems using
appropriate, proven methods.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

(*) : SE Recommended Cybersecurity Best Practices can be downloaded on SE.
com.

AWARNING

LOSS OF CONTROL

Perform a comprehensive commissioning test to verify that communication
monitoring properly detects communication interruptions

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

NOTICE

DESTRUCTION DUE TO INCORRECT MAINS VOLTAGE

Before switching on and configuring the product, verify that it is approved for the
mains voltage.

Failure to follow these instructions can result in equipment damage.

14
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About the Book

Document Scope

Validity Note

Related Documents

The purpose of this document is to:
* help you to set up the drive,
* show you how to program the drive,
+ show you the different menus, modes, and parameters,
* help you in maintenance and diagnostics.

Original instructions and information given in this manual have been written in
English (before optional translation).

This documentation is valid for Altivar Process ATV900 drives expect for ATV991
and ATV992 drive systems (ATV930, ATV95+, ATV960, ATV980, ATV9AOQ,
ATV9BO, ATVILO).

The technical characteristics of the devices described in the present document
also appear online. To access the information online, go to the Schneider Electric
home page www.se.com/ww/en/download/.

The characteristics that are described in the present document should be the
same as those characteristics that appear online. In line with our policy of constant
improvement, we may revise content over time to improve clarity and accuracy. If
you see a difference between the document and online information, use the online
information as your reference.

Use your tablet or your PC to quickly access detailed and comprehensive
information on all our products on www.se.com.

The internet site provides the information you need for products and solutions:
+ The whole catalog for detailed characteristics and selection guides,

+ The CAD files to help design your installation, available in over 20 different
file formats,

» All software and firmware to maintain your installation up to date,

* Alarge quantity of White Papers, Environment documents, Application
solutions, Specifications... to gain a better understanding of our electrical
systems and equipment or automation,

» And finally all the User Guides related to your drive, listed below:

Title of Documentation

Catalog Number

Digital Catalog for Industrial Automation Digit-Cat

Catalog: Variable speed drives Altivar Process ATV900 DIA2ED2150601EN (English), DIA2ED2150601FR (French)

ATV930, ATV950 Getting Started

NHAG61578 (English), NHA61579 (French), NHA61580 (German),
NHA61581 (Spanish), NHA61724 (ltalian), NHA61582 (Chinese),
NHAB1578PT (Portuguese), NHA61578TR (Turkish)

ATV900 Getting Started Annex (SCCR) NHA61583 (English)

ATV930, ATV9I50 Installation manual

NHAB80932 (English), NHA80933 (French), NHA80934 (German),
NHAB80935 (Spanish), NHA80936 (Italian), NHA80937 (Chinese),
NHA80932PT (Portuguese), NHA80932TR (Turkish)

ATV600F, ATVO0O0F Installation Instruction sheet NVES57369 (English)

NHA80757.10
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https://www.schneider-electric.cn/zh/download/document/NHA80937
https://www.se.com/en/download/document/NHA80932PT
https://www.se.com/en/download/document/NHA80932TR
https://www.se.com/en/download/document/NVE57369
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About the Book

Title of Documentation

Catalog Number

ATV900 Programming manual

NHA80757 (English), NHA80758 (French), NHA80759 (German),
NHAB80760 (Spanish), NHA80761 (Italian), NHA80762 (Chinese),
NHA80757PT (Portuguese), NHA80757TR (Turkish)

ATV900 Embedded Modbus Serial Link manual

NHA80939 (English)

ATV900 Embedded Ethernet manual

NHA80940 (English)

ATV900 PROFIBUS DP manual (VW3A3607)

NHA80941 (English)

ATV900 DeviceNet manual (VW3A3609)

NHA80942 (English)

ATV900 PROFINET manual (VW3A3627)

NHA80943 (English)

ATV900 CANopen manual (VW3A3608, 618, 628)

NHA80945 (English)

ATV900 EtherCAT manual (VW3A3601)

NHA80946 (English)

ATV900 POWERLINK manual (VW3A3619)

PHA99693 (English)

ATV900 Communication Parameters addresses

NHA80944 (English)

ATV900 Embedded Safety Function manual

NHA80947 (English)

ATV900 Safety functions manual with Module VW3A3802

NVEG64209 (English), NVE64210 (French), NVE64211 (German),
NVEB4212 (Spanish), NVE64213 (Italian), NVE64214 (Chinese),
NVEG64209PT (Portuguese), NVE64209TR (Turkish)

ATV900 Braking unit for Frame Size 7 manual (VW3A7101)

1757084 (English)

Drive Systems ATV960 handbook

NHA37115 (English), NHA37114 (German)

Drive Systems ATV980 handbook

NHA37117 (English), NHA37116 (German)

Drive Systems ATV990 handbook Multidrive Systems

NHA37145 (English), NHA37143 (German)

ATV991, ATV992 Supply units, Programming manual

QGH33275 (English)

Drive Systems Installation manual

NHA37118 (German), NHA37119 (English), NHA37121 (French),
NHA37122 (Spanish), NHA37123 (ltalian), NHA37124 (Dutch),
NHA37126 (Polish), NHA37127 (Portuguese), NHA37129 (Turkish),
NHA37130 (Chinese)

ATV600, ATV900 ATEX manual

NVE42416 (English)

SoMove: FDT

SoMove_FDT (English, French, German, Spanish, Italian, Chinese)

ATV900: DTM

ATV9xx_DTM_Library_EN (English - to be installed first), ATV9xx_
DTM_Lang_FR (French), ATV9xx_DTM_Lang_DE (German),
ATV9xx_DTM_Lang_SP (Spanish), ATV9xx_DTM_Lang_IT
(Italian), ATV9xx_DTM_Lang_CN (Chinese)

ATV61-71 to ATV600-900 Migration Manual

EAV64336 (English)

Altivar Application Note for Hoisting

NHA80973 (English)

Recommended Cybersecurity Best Practices

CS-Best-Practices-2019-340 (English)

You can download these technical publications and other technical information
from our website at www.se.com/en/download

Terminology

The technical terms, terminology, and the corresponding descriptions in this
manual normally use the terms or definitions in the relevant standards.

In the area of drive systems this includes, but is not limited to, terms such as error,
error message, failure, fault, fault reset, protection, safe state, safety
function, warning, warning message, and so on.

Among others, these standards include:

+ |EC 61800 series: Adjustable speed electrical power drive systems

» |IEC 61508 Ed.2 series: Functional safety of electrical/electronic/
programmable electronic safety-related

+ EN 954-1 Safety of machinery - safety-related parts of control systems
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+ 1SO 13849-1 & 2 Safety of machinery - safety related parts of control systems
» |EC 61158 series: Industrial communication networks - Fieldbus
specifications
» |EC 61784 series: Industrial communication networks - Profiles
+ |EC 60204-1: Safety of machinery - Electrical equipment of machines — Part
1: General requirements
In addition, the term zone of operation is used in conjunction with the description
of specific hazards, and is defined as it is for a hazard zone or danger zone in the
EC Machinery Directive (2006/42/EC) and in ISO 12100-1.
Contact Us

Select your country on:

www.se.com/contact

Schneider Electric Industries SAS
Head Office

35, rue Joseph Monier

92500 Rueil-Malmaison

France
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Variable Speed Drives for Asynchronous and Synchronous
Motors

Initial Steps

Before Powering up the Drive

Mains Contactor

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

Before switching on the device, verify that no unintended signals can be applied
to the digital inputs that could cause unintended movements.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

If the drive was not connected to mains for an extended period of time, the
capacitors must be restored to their full performance before the motor is started.

NOTICE

REDUCED CAPACITOR PERFORMANCE

* Apply mains voltage to the drive for one hour before starting the motor if the
drive has not been connected to mains for the specified periods of time.(1)

» Verify that no Run command can be applied before the period of one hour
has elapsed.

» Verify the date of manufacture if the drive is commissioned for the first time
and run the specified procedure if the date of manufacture is more than 12
months in the past.

Failure to follow these instructions can result in equipment damage.

(1) Period of time:
* 12 months at a maximum storage temperature of +50°C (+122°F)
* 24 months at a maximum storage temperature of +45°C (+113°F)
* 36 months at a maximum storage temperature of +40°C (+104°F)

If the specified procedure cannot be performed without a Run command because
of internal mains contactor control, perform this procedure with the power stage
enabled, but the motor being at a standstill so that there is no appreciable mains
current in the capacitors.

NOTICE

RISK OF DAMAGE TO THE DRIVE

Do not switch on the drive at intervals of less than 60 s.

Failure to follow these instructions can result in equipment damage.

Using a Motor with a Lower Rating or Dispensing with a Motor

Altogether

In factory settings, the motor output phase loss detection is active:
[OutPhaselLoss Assign] o P L is setto [OPF Error Triggered] Y E 5. For
details, refer to the parameter description, page 543. For commissioning tests or
maintenance phase, the drive could be connected to a small motor power size and
thus trigger an error [Output Phase Loss] o P F 2 or [Single output phase

NHA80757.10
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loss] o P F | when a Run command is applied.For that purpose, the function can
be disabled by setting [OutPhaseLossAssign] o P L to [Function Inactive]

no.

Set also [Motor control type] L £ £ to [SVC V] V V [ in [Motor parameters]
1P A - . For details, refer to .

NOTICE

MOTOR OVERHEATING

Install external thermal monitoring equipment under the following conditions:

« |If a motor with a nominal current of less than 20% of the nominal current of
the drive is connected.

» If you use the function Motor Switching.
Failure to follow these instructions can result in equipment damage.

AADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

If output phase monitoring is disabled, phase loss and, by implication,
accidental disconnection of cables, are not detected.

» Verify that the setting of this parameter does not result in unsafe conditions.

Failure to follow these instructions will result in death or serious injury.

22
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Steps for Setting-Up the Drive

@ INSTALLATION

Refer to the installation manual.

Switch On the drive without active run
command.

Configure:

O The nominal frequency of the motor [Motor
Standard] & F - if this is not 50 Hz.

O The motor parameters including [Motor Th
Current] . £ H in the [Motor parameters] /1F A -
menu, only if the factory configuration of the drive is
not suitable.

O The application functions in the [Complete
settings] st - menu, only if the factory
configuration of the drive is not suitable.

@ In the [Simply start] 545 - menu,
adjust the following parameters:

O [Acceleration] AL L and [Deceleration] d £ [
O [Low speed] L 5F and [High Speed] H5 F

@ Start the drive.

The products may perform unexpected movements because of incorrect wiring,
incorrect settings, incorrect data or other errors.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION
» Carefully install the wiring in accordance with the EMC requirements.

» Do not operate the product with unknown or unsuitable settings or data.
» Perform a comprehensive commissioning test.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Use the [Config. Source] F L 5 : parameter , page 597 to restore the factory
settings at any time.
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NOTE: The following operations must be performed for optimum drive
performance in terms of accuracy and response time:

* Enter the values indicated on the motor nameplate in the [Motor
parameters] 1 P H - menu.

» Perform autotuning with the motor cold and connected using the
[Autotuning] £ u n parameter.
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Software Enhancements

Overview

Since the ATV900 was first launched, it has benefited from the addition of several
new functions.

The software version has been updated to V3.6. Although this documentation
relates to version V3.6, it can still be used with earlier versions.

Enhancements Made to Version V3.6 in Comparison to V3.4

New warning [Pwr Backup Warn] ~ F £ A has been added to indicate when the
function [Power Backup] - F E is activated.

RSTP settings are now accessible via the Graphic Display terminal, a new [RSTP
Configuration] -~ 5 £ P - menu is available, including its related parameters.

[Ratio d-axis error] ~ d A E is accessible for asynchronous motors to perform
adjustments on [Magnetizing Current] . d A for asynchronous motors.

New possible setting is available for [Ground Fault Activation] L~ F L.

Parameters [Nom Motor Tq Scaling] £ 9 » [, [Expert Motor] £ 9~ P and
[Plate Nom Motor Tq] £ 9 n o have been added to define the reference of the
nominal motor torque.

New possible setting [Optimized] o P E for the parameter [Sinus Filter
Activation] o F ..

In [Error/Warning handling] menu, [Spd Maint Behavior] - L 5 - menuis
available to determine the drive behavior after an Al loss event.

Enhancements Made to Version V3.4 in Comparison to V3.3

Firmware evolution to support Altivar Process Modular Liquid Cooled offer
(ATV9ILO0). New features dedicated to this offer have been added such as [High
Start Current] £ L . &, [Mixing Valve] /7 V [ o setting and diagnostics of the
cooling pump ([Pump diagnostics] L P ).

Improvements related to cybersecurity. By default, user authentication is
necessary to connect to the drive via PC software tools such as SoMove-DTM
(using Modbus TCP communication through Ethernet). [User authentication]
5 E L E - menu has been added in [Embd Eth Config] £ £ E - menu and
[User authentication] 5 £ L P - has been added in [Profinet] P n L -. For
more information refer to DTM online help.

NOTE: To fully support this evolution with Profinet module, the minimum
firmware version of Profinet module must be V1.91E19.

Fallback feature is added on drive outputs. When the corresponding output is
controlled by fieldbus, the output is reset if an error is triggered.

In the menu [Fault reset] -~ 5 £ - menu, [Extended Fault Reset] H- F [
parameter is now available.

Setting [Brake assignment] & L [ to an output preset [Auto tuning usage]
t unuto[Therm Mot] £ 7.

[Fallback Channel] A F F L has been added to handle automatic channel
fallback in case of fieldbus communication interruption.

New possible settings are available on drive outputs (digital outputs and relays).

In the [Generic functions] L 5 L F - menu, the [Power Backup] -~ F £ - menu
is available, including its related parameters.
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In the [Error/Warning Handling] L 5W /7 - menu, the [ON lock settings]
L K o n - menu is available, including its related parameters.

New possible settings for [Monitoring circuit A] L 1L A - ...[Monitoring circuit
D] L N L d - functions. These menus are also now available in [External error]
E Lt F - menu.

Enhancements Made to Version V3.1 in Comparison to V2.3

Advanced motor control is available via [Adv. Motor Control] A E 1L parameter
in the menu [Motor parameters] /1 P A - . By default, this new feature is
enabled. To complete the advanced motor control, a new tuning is added: the
[Rotation tune] £ - AT - .

In [Ramp] - A1 P - menu, [Braking Current Level] b d [ L is added to modify
the maximum current level for braking deceleration.

In the [Positioning by sensors] L P o - menu, [Memo Slowdown] 715 L o
parameter is added. It allows to enable or disable the memorization of the
slowdown.

Enhancements Made to Version V2.3 in Comparison to V2.2

In the tab [Data] /1 E d - of the [Motor Data] /7 o A - menu, [Torque Scaling]
+ n r k£ parameter is added. It allows to show and modify the scaling of
parameters such as [Nom Motor Torque] £ 9 5.

Enhancements Made to Version V2.2 in Comparison to V2.1
Firmware evolution to support Altivar Process Modular 690V Low Harmonic /
Regen offer.

In the [Motor parameters] /1 P H - menu, the [Input Filter] d L - - menuis
available, including its related parameters.

Improvements on [Brake logic control] & L [ - function, refer to the new
parameters [BRH b5] & - H 5, [Load Maintain Time] /7 d F £ and [Load
Maintain Delay] lTE b F.

Enhancements Made to Version V2.1 in Comparison to V1.9

Firmware evolution to support Altivar Process Modular 690V standard offer.

Improvements on [Brake logic control] b L [ - function. Parameters linked to
brake relay feedback have been added and [BRH b4] & ~ H 4 function can be
used to trigger an error.

Improvement of the function [Stop and go] 5 £ L - with a time parameter.

[Output Contactor Cmd] o L L - and [External Weight Meas.] PE 5 -
functions are now available.

Improvement of the password protection to limit the access to the menus.

Enhancements Made to Version V1.9 in Comparison to V1.8

Improvements and new functionalities on [Brake logic control] b L [ -
functions can be found in their related menus. New parameters are available and
the calculation of the [AUTO] A u E o setting values have been updated.
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The virtual analog input type is now settable with [AIV1 type] AV [ E
parameters.

Support of bidirectional scaled analog inputs, see [Alx range] A X L
parameters.

[Input phase loss] F H F is cleared as soon as its cause has been removed.

Enhancements Made to Version V1.8 in Comparison to V1.6

Firmware evolution to support Altivar Process Modular 400V standard offer.
Support of VW3A3619 POWERLINK fieldbus module.

In the [Motor control] d - L - menu, "Output Voltage Management and
Overmodulation” function is added.

A new possible behavior is added for the STOP/RESET key, see [Stop Key
Enable] P 5 £ parameter.

Enhancements Made to Version V1.6 in Comparison to V1.3

In the [Complete settings] L 5 £ - menu, the [Encoder configuration]  E n -
has been updated with complementary informations.

In the [Catch on Fly] F L - - menu, a new selection has been added to allow the
function to be active after stop types different than freewheel.

In the [Input/Output] - [DI/DQ] menu, the [Encoder Config] P L - menuis
available, including its related parameters.

From this new version, the selection of [Never] 5 £ P on [Fan Mode] F F /1 has
no effect.

Enhancements Made to Version V1.3 in Comparison to V1.2

In the [Complete settings] L 5 £ - menu, the [Encoder configuration] ,E n -
has been updated with parameters and affectations added to support the HTL
encoder module.

Enhancements Made to Version V1.2 in Comparison to V1.1

In the [Complete settings] L 5 £ - menu, the [Master/Slave] 715 A - menu
has been updated with parameters added to use Master/Slave function with
MultiDrive Link mechanism.

In the [Complete settings] L 5 £ - menu, the [Backlash compensation]
L 5 917 - menu is available, including its related parameters.

In the [Pump functions] P F £ - menu, the [Backspin Control] 5L [ -
menu is available, including its related parameters.
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Motors

Factory Configuration

Factory Settings

The drive is factory-set for common operating conditions:

« Display: drive ready [Pre-Ramp Ref Freq] F - H when motor is ready to run
and motor frequency when motor is running.

+ The DI3 and DI5 to DI8 digital inputs, Al2 and AI3 analog inputs, R2 and R3
relays are unassigned.

» Stop mode when error detected: freewheel.
This table presents the basic parameters of the drive and their factory setting

values:
Code Name Factory setting values
bFr [Motor Standard] [S0Hz IEC] 5 O
trLr [2/3-Wire Control] [2-Wire Control] 2 L : 2-wire control
CEE [Motor control type] [SVC V] V V L : voltage vector control
ARCC [Acceleration] 30s
dEL [Deceleration] 3.0s
LSP [Low Speed] 0.0 Hz
HSP [High Speed] 50.0 Hz
1EH [Motor Th Current] Nominal motor current (value depending on drive rating)
Frd [Forward] [DI1] 4 . I: Digital input DI1
rrS [Reverse] [DI2] 4 . 2: Digital input DI2
Fr | [Ref Freq 1 Config] [AI1] A . I: Analog input Al1
rl [R1 Assignment] [Operating State Fault] F L £ : the contact opens when the drive has
detected error or when the drive has been switched off
brA [Dec.Ramp Adapt] [Yes] 4 E 5: function active (automatic adaptation of deceleration ramp)
AREr [Auto Fault Reset] [No] n o: function inactive
SEE [Type of stop] [On Ramp] ~ 11 P: onramp
Ao | [AQ1 assignment] [Motor Frequency] o F r : Motor frequency
Ao? [AQ2 assignment] [Motor Current] o L r : Motor current
rSF [Fault Reset Assign] [DI4] 4 . 4Y: Digital input D14

NOTE: If you want to restore the drive presettings to their factory values, set
[Config. Source] F L 5 , to [Macro Config] n 1.

Verify whether the above values are compatible with the application and modify
them if required.

NHA80757.10
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Application Functions

Introduction

The following tables show the combinations of functions and applications in order
to guide your selection.

The functions in these tables relate to the following applications:
* Mining, Mineral and Metal (MMM):

o

o

o

o

o

Long belt conveyor
Long-distance heavy conveying
Crusher

Grinding mills

Vibro feeders

* Hoisting:

o

o

Special cranes (Gantry cranes - Grab cranes)
Ship loaders

+ Food & Beverage:

o

o

o

Mixers
Centrifuges machines
Hot rotary dryers

+ 0&G:

o

o

o

PCP (Progressive Cavity Pump)
ESP (Electrically Submersible Pump)
Rod pump

Each application has its own special features, and the combinations listed here
are not mandatory or exhaustive.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

Multiple functions can be assigned to and simultaneously activated via a single
input.

» Verify that assigning multiple functions to a single input does not result in
unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Combinations of Functions and Applications

page 416

Function MMM 0&G F&B Process
Conveyor Hoisting Pump Jack | PCP ESP High inertia
or Road control control
pump
ENA system , page 249 v
Brake sequence , page 299
Boost for conical motors ,
page 177
Limit switch management , v
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Function

0&G

F&B Process

Conveyor

Hoisting

Pump Jack
or Road
pump

PCP
control

ESP
control

High inertia

Torque regulation , page 428

Positioning / Autostop on
distance , page 418

Positioning value for PLC ,
page 527

Load sharing , page 327

Master/Slave management

Master/Slave on rigid coupling
, page 269

Master/Slave on elastic
coupling , page 269

Backspin sequence for PCP
pumps , page 252

Braking balance , page 342

DC Bus charge option , page
446

High-speed hoisting , page
320

Commutation high speed ,
page 412

Combination of Functions and Monitoring Functions

Function

0&G

F&B Process

Conveyor

Hoisting

Pump Jack
or Road

pump

PCP
control

ESP
control

High inertia

External error , page 538

v

Catch on the fly , page 533

v

Motor Overspeed , page 702

Torque limitation , page 403

Encoder check , page 520

Reverse disable , page 209

Thermal monitoring of the
braking resistor , page 564

Under load detection , page
460

Fast stop , page 346

Dynamic load detection , page
331

Mechanical resonance
rejection , page 190

Stall monitoring , page 702

Load slipping monitoring ,
page 562

Rope slack and anti rope slack
detection , page 323

NHA80757.10
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Combination of Functions and Configuration management
Function MMM 0&G F&B Process
Conveyor Hoisting Pump Jack | PCP ESP High inertia
or Road control control
pump
Motor switching , page 448
Configuration switching , page
448
Parameter switching , page v
436
Current threshold function , v v v v v v v
page 392
Torque threshold reached , v v v v
page 394
Frequency threshold reached , v v v v v v v
page 394
Thermal state reached , page v v v v v v v
393
Automatic fault reset , page v
528
Surge voltage on motor , page v v
198
Parameter customization , v v v v
page 607
Pulse input configuration , v v v v
page 479
Dual rating , page 122 v v
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Basic Functions

Drive Ventilation

If [Fan mode] F F I1 is set to:

+ [Standard] 5 E d, the operation of the fan is enabled when the motor is
running. According to drive rating, this could be the only available setting.

* [Always] r u n, the fan is always activated.

+ [Economy] E L o, the fan is activated only if necessary, according to the
internal thermal state of the drive.

* [Never] 5 t P, If the software version is:
o upto V1.6 (excluded), the fan of the drive is disabled.

o V1.6 or higher, this selection has no effect. The operation of the fan is
enabled when the motor is running.

If [Fan Mode] FFM is set to [Never] STP, the fan of the drive is disabled.

NOTICE

OVERHEATING

Verify that the ambient temperature does not exceed 40 °C (104 ° F) if the fan is
disabled.

Failure to follow these instructions can result in equipment damage.

Fan speed and [Fan Operation Time] F P b £ are monitored values:

* Anabnormal low speed of the fan triggers a warning [Fan Feedback
Warning] F F d A.

+ Assoon as [Fan Operation Time] F P b E reach the predefined value of
45,000 hours, a warning [Fan Counter Warning] F L E A is triggered.

[Fan Operation Time] F P b E counter can be set to 0 by using the [Time
Counter Reset] - P - parameter.
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Graphic Display Terminal

Description of the Graphic Display Terminal (VW3A1111)

This Graphic Display Terminal is a local control unit which can be either plugged
on the drive or mounted on the door of the wall-mounted or floor-standing
enclosure. It has a cable with connectors, which is connected to the drive front
Modbus serial link. The Graphic Display Terminal embeds a real time clock used
for the time stamping of logged data and all other functions which require time
information.

Schneider

Electric

+50.0Hz 000~ Term
=} 1737

ain

5 2 Dashboard

z Diagnostics

4 Dizplay

5 Complete settings

1 STOP / RESET: Stop command / apply a Fault Reset.

2 LOCAL / REMOTE: used to switch between local and remote control of the
drive.

3 ESC: used to quit a menu/parameter or remove the currently displayed value in
order to revert to the previous value retained in the memory

4 F1 to F4: function keys used to access drive id, QR code, quick view, and
submenus. Simultaneous press of F1 and F4 keys generates a screenshot file in
the Graphic Display Terminal internal memory.

5 Graphic display.
6 Home: used to access directly at the home page.

7 Information: used to have more information about parameters. The selected
parameter code is displayed on the first line of the information page.

8 RUN: executes the function assuming it has been configured.

9 Touch wheel / OK: used to save the current value or access the selected menu/
parameter. The touch wheel is used to scroll fast into the menus. Up/down arrows
are used for precise selections, right/left arrows are used to select digits when
setting a numerical value of a parameter.

10 RJ45 Modbus serial port: used to connect the Graphic Display Terminal to the
drive.

11 MiniB USB port: used to connect the Graphic Display Terminal to a computer.

34
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12 Battery (10 years service life. Type: CR2032). The battery positive pole points
to the front face of the Graphic Display Terminal .

13 RJ45 male connector: used to plug the Graphic Display Terminal on the
Altivar or the door mounting kit.

NOTE: Keys 1, 8 and 9 can be used to control the drive if control via the
Graphic Display Terminal is activated. To activate the keys on the Graphic
Display Terminal , you first need to set [Ref Freq 1 Config] F - / to [Ref.
Freq-Rmt.Term] L L .

Description of the Graphic Display

RO

1.0OHz 000 2, Term
[ — 013 ;4

hain menu

Sirnplhy

Dazhboard

Diagnostics

Dizplay

th & W bk

Complete settings
Drive 1d A

1 Display line: its content can be configured

4

2 Menu line: indicates the name of the current menu or submenu

3 Menus, submenus, parameters, values, bar charts, and so on, are displayed in
drop-down window format on a maximum of five lines. The line or value selected
by the navigation button is displayed in reverse video

4 Section displaying tabs (1 to 4 by menu), these tabs can be accessed using F1
to F4 keys

NOTE: The numbers in front of the menus and submenus in the graphic
display terminal are different from chapters numbers in the programming
manual.

Display line details:

TERM: terminals

HMI: Graphic Display Terminal

MDB: integrated Modbus serial

CAN: CANopen®

NET: fieldbus module

ETH: integrated Ethernet

PWS: DTM based commissioning software

1 2 3 4
ROY 0.0Hz 0008, Term

= —02:4E
6 5

Key

1 [Drive State] H/7 . 5

2 Customer defined

3 Customer defined

4 Active control channel

NHA80757.10
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5 Present time
6 Battery level

Description of the Product Front LEDs

Following table provides the details of the drive status LEDs:

Item LED Color & status Description
1 STATUS OFF Indicates that the drive is powered off
Green flashing Indicates that the drive is not running, ready to start
Green blinking Indicates that the drive is in transitory status (acceleration, deceleration,
and so on)
Green on Indicates that the drive is running
Yellow on Device Visual identification function when using SoMove or the device
DTM
2 Warning/Error Red flashing Indicates that the drive detected warning
Red on Indicates that the drive detected error
3 ASF Yellow on Indicates that the safety function is activated

Following table provides the details of the embedded Ethernet LEDs:

Item LED Color & status Description
4 LNK1 OFF No link.
Green/Yellow flashing Power on testing.
Greenon Link established at 100 Mbit/s.
Green flashing Link established at 10 Mbit/s.
Yellow flashing Fieldbus activity at 100 Mbit/s.
Yellow on Fieldbus activity at 10 Mbit/s.
5 MS OFF No power is supplied to the device.
Green/Red flashing Power up testing.
Green on The device is operating correctly.
Green flashing The device has not been configured.
Red flashing The device has detected a recoverable minor detected error.
Red on The device has detected a non-recoverable major detected error.
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Item LED Color & status Description
6 NS OFF The device does not have an IP address or powered off.

Green/Red flashing Power on testing.

Green on A connection is established to control the command word.

Green flashing Device has a valid IP, but no command word connection.

Red flashing Duplicated IP.

Red on An established connection to control the command word is closes or timed

out.

7 LNK2 OFF No link.

Green/Yellow flashing Power on testing.

Green on Link established at 100 Mbit/s.

Green flashing Link established at 10 Mbit/s.

Yellow flashing Fieldbus activity at 100 Mbit/s.

Yellow on Fieldbus activity at 10 Mbit/s.

Following table provides the details of the embedded Modbus serial LEDs:
Item LED Color & status Description
8 COM Yellow flashing Indicates embedded Modbus serial activity
Following table provides the details of the fieldbus module LEDs:

Item LED Color & status Description
9 NET 1 Green/Red for details, refer to the fieldbus manual (see related documents)
10 NET 2 Green/Red for details, refer to the fieldbus manual (see related documents)

Graphic Display Terminal Connected to a Computer

NOTICE

Do not connect equ
Display Terminal at

INOPERATIVE EQUIPMENT

Failure to follow these instructions can result in equipment damage.

ipment to the RJ45 port and to the USB port of the Graphic
the same time.

The Graphic Display

Terminal is recognized as a USB storage device named SE_

VW3A1111 while plugged on a computer.

This allows to access the saved drive configurations (DRVCONF folder) and the
Graphic Display Terminal screenshots (PRTSCR folder).

Screenshots can be stored by a simultaneous press on F71 and F4 function keys

How To Update Language Files on the Graphic Display Terminal?

NHA80757.10
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The Graphic Display Terminal (VW3A1111) language files can be updated:
+ Download the latest version of language files here: Languages_Drives

VW3A1111

* Unzip the file and follow the instructions of the ReadMe text file.

How to customize the logo displayed at power on of the Graphic

Display Terminal?

From the firmware version V2.0 of the Graphic Display Terminal, the logo
displayed at power on by the Graphic Display Terminal can be customized. By
default, the Schneider-Electric logo is displayed.

Schneider mm
Electric

Connection In Progress

V2.0IES2

I Your Logo

Connection In Progress

V2.0IE52

To modify the displayed logo, you must:

» Create your own logo and save it as a bitmap file (.bmp) with the name logo_
ini. The logo must be saved in black & white and the dimensions must be

137x32 pixels.

» Connect the Graphic Display Terminal to a computer via an USB cable.
» Copy your logo (logo_init.omp) in the folder KPCONFIG of the Graphic

Display Terminal.

At next power on of the Graphic Display Terminal connected to the drive, your own

logo should be displayed.

If the logo of Schneider-Electric is still displayed, verify the characteristics of your
file and the location where it has been copied.

38
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Multipoint Screen

Overview

Generally, a Graphic Display Terminal is connected to only one drive. However,
communication is possible between a Graphic Display Terminal and several
Altivar drives (ATV320, ATV340, ATV600, and ATV900) connected on the same
Modbus serial fieldbus via the RJ45 port (HMI or Modbus serial). In such a case,
the multipoint mode is automatically applied on the Graphic Display Terminal.

The multipoint mode allows you to:

* Have an overview of all the drives connected on the fieldbus (drive state and
two selected parameters).

* Access to all the menus of each drive connected on the fieldbus.

» Command a stop on all the connected drives with the STOP/RESET key
(irrespective of the present screen displayed). The type of stop can be
individually configured on each drive with the parameter [Stop Key Enable]
P 5 E in the menu [Command and Reference] L - P - , page 203.

Apart the Stop function linked to the STOP/RESET key, the multipoint mode does
not allow to apply a Fault Reset and command the drive via the Graphic Display
Terminal: in multipoint mode, the Run key and the Local/Remote key are
deactivated.

Prerequisites

To use the multipoint mode:

» The Graphic Display Terminal software version must be equal to or higher
than V2.0.

» For each drive, the command channel and the reference channel must be set
in advance to a value different from [Ref.Freq-Rmt.Term] L L L , page 203.

» The address of each drive must be configured in advance to different values
by setting the parameter [Modbus Address] A d d in the [Modbus
Fieldbus] nd I - .

+ If the connection to the drive is done via the HMI RJ45 port, the parameter
settings in [Modbus HMI] 17 d 2 - must be compliant with the Graphic
Display Terminal usage .

» If the connection to the drive is done via the Modbus serial RJ45 port, the
parameter settings in [Modbus Fieldbus] /7 d / - must be compliant with
the Graphic Display Terminal usage .

Example of Installation Topology

The following figure gives a topology example using four drives, a Modbus “T” tap-
off (VW3A8306TF03) and one Graphic Display Terminal (VW3A1111) linked to
one Modbus splitter block (LU9GC3):
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Screens for Multipoint Mode

The following figure gives the browsing between the different screens linked to the
multipoint mode:

L l _ _ ESC
Mult-point addresses Multipoint screen d o5
Schneider mm Address 12 RUN  +500H  000a 2 Pre-Remp Rei Freq 00Kz
=

LElectric oK Address 13 ESC TRUN 60k 000a 13 +10.0Hz

< SESES

Connection In Progress

Cfg Add [
| (F1Key)

V12IE48

On the fieldbus common with the Graphic Display Terminal, if two or more drives
are powered on, you access to the [connection in progress] screen. If there is
no address selected by the Graphic Display Terminal or no recognized address,
the Graphic Display Terminal is locked on this screen. Press OK key to access to
the [Multi-point Addresses] screen. Otherwise, if there are addresses-selected
and one of them have been recognized by the Graphic Display Terminal, the
screen switches automatically to [Multipoint screen].

The [Multi-point Addresses] screen allows to select, by pressing OK key, the
addresses of the drives you want to connect with. Up to 32 addresses can be
selected (address setting range: 1...247). When all the addresses have been
selected, press ESC key to access to the [Multipoint screen].

NOTE: To help to prevent a low refresh rate of the Graphic Display Terminal
screen, do not select addresses that are not corresponding to drive
addresses.

On the [Multipoint screen], the touch wheel is used to navigate between the
drive overviews. Access to the menus of the selected drive by pressing OK key.
Return to the [Multipoint screen] by pressing ESC key.

NOTE: To access the [Multi-point Addresses] screen from the [Multipoint
screen], press F1 key.

If a drive triggers an error, the Graphic Display Terminal goes automatically to the
[Multipoint screen] on the overview of the latest drive who has triggered an error.

The two parameters given in the drive overview can be modified individually on
each drive in [Param. Bar Select] [PbS-] menu , page 608.
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Structure of the Parameter Table

General Legend

Pictogram Description

* These parameters only appear if the corresponding function has been selected in another menu. When the
parameters can also be accessed and adjusted from within the configuration menu for the corresponding function,
their description is detailed in these menus, on the pages indicated, to aid programming.

() Setting of this parameter can be done during operation or when stopped.
NOTE: It is advisable to stop the motor before modifying any of the settings.

‘x To modify the assignment of the parameter, reinforced validation is required.

Parameter Presentation

Below is an example of a parameter presentation:

[Sample Menu] [ o d E — Menu

Access
Parameters described below can be accessed by:

[Path] = [Sub-path]

About this menu
Description of the menu or function

[Parameter1] L o dE |
Description of the parameter

Example of a table with a setting range:

Setting () Description

Setting range

STy Factory setting: 50.0

[Parameter2] L o JE 2
Description of the parameter

Example of a table with a list of choices:

Setting () Code / Value Description

[50 Hz IEC] 50 IEC
Factory setting

[60 Hz NEMA] &0 NEMA

NHA80757.10
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Finding a Parameter in This Document

With the Graphic Display Terminal

Select the required parameter and press .

The parameter code is displayed at the top of the information window.

Example: [Acceleration] codeis AL L.

With the Manual

It is possible to use either the parameter name or the parameter code to search in
the manual the page giving details of the selected parameter.

Difference Between Menu and Parameter

A dash after menu and submenu codes is used to differentiate menu commands
from parameter codes.

Example:
Level Name Code
Menu [Ramp] rANP -
Parameter [Acceleration] ACC
42

NHA80757.10



Variable Speed Drives for Asynchronous and Synchronous

Cyber Security Motors
Cyber Security
What’s in This Chapter
OVEIVIEW ..ttt ettt e e et e e et e e e e ane e e e eenens 43
PaSSWOIA ... e e 49
Upgrades Management ....... ... e 50

Overview

The objective of Cybersecurity is to help provide increased levels of protection for
information and physical assets from theft, corruption, misuse, or accidents while
maintaining access for their intended users.

No single Cybersecurity approach is adequate. Schneider Electric recommends a
defense-in-depth approach. Conceived by the National Security Agency (NSA),
this approach layers the network with security features, appliances, and
processes.

The basic components of this approach are:
* Risk assessment
» A security plan built on the results of the risk assessment
* A multi-phase training campaign

+ Physical separation of the industrial networks from enterprise networks using
a demilitarized zone (DMZ) and the use of firewalls and routing to establish
other security zones

« System access control
+ Device hardening
* Network monitoring and maintenance

This chapter defines the elements that help you configure a system that is less
susceptible to cyber-attacks.

Network administrators, system integrators and personnel that commission,
maintain or dispose of a device should:

» Apply and maintain the device’s security capabilities. See Device Security
+ Capabilities sub-chapter for details

* Review assumptions about protected environments. See Protected

* Environment Assumptions sub-chapter for details

* Address potential risks and mitigation strategies. See Product Defense-in-
Depth sub-chapter for details

* Follow recommendations to optimize cybersecurity

For detailed information on the system defense-in-depth approach, refer to the
TVDA: How Can | Reduce Vulnerability to Cyber Attacks in the Control Room
(STN V2) on se.com.

NHA80757.10
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To submit a Cybersecurity question, report security issues, or get the latest news
from Schneider Electric, visit the Schneider Electric website.

AWARNING

POTENTIAL COMPROMISE OF SYSTEM AVAILABILITY, INTEGRITY, AND
CONFIDENTIALITY

+ Change default password to help prevent unauthorized access to device
settings and information.

+ Disable unused ports/services and default accounts, where possible, to
minimize pathways for malicious attacks.

» Place networked devices behind multiple layers of cyber defenses (such as
firewalls, network segmentation, and network intrusion detection and
protection).

+ Use cybersecurity best practices (for example: least rights, separation of
duties) to help prevent unauthorized exposure, loss or modification of data
and logs, interruption of services, or unintended operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Protected Environment Assumptions

Machines, controllers, and related equipment are usually integrated into networks.
Unauthorized persons and malware may gain access to the machine as well as to
other devices on the network/fieldbus of the machine and connected networks via
insufficiently secure access to software and networks.

AWARNING

UNAUTHORIZED ACCESS TO THE MACHINE VIA SOFTWARE AND
NETWORKS

* In your hazard and risk analysis, consider all hazards that result from access
to and operation on the network/fieldbus and develop an appropriate cyber
security concept.

+ Verify that the hardware infrastructure and the software infrastructure into
which the machine is integrated as well as all organizational measures and
rules covering access to this infrastructure consider the results of the hazard
and risk analysis and are implemented according to best practices and
standards covering IT security and cyber security (such as: ISO/IEC 27000
series, Common Criteria for Information Technology Security Evaluation,
ISO/ IEC 15408, IEC 62351, ISA/IEC 62443, NIST Cybersecurity
Framework, Information Security Forum - Standard of Good Practice for
Information Security, SE recommended Cybersecurity Best Practices®).

+ Verify the effectiveness of your IT security and cyber security systems using
appropriate, proven methods.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

(*) : SE Recommended Cybersecurity Best Practices can be downloaded on SE.
com.

Before considering cybersecurity practices on the device, please pay attention to
following points:

» Cybersecurity governance — available and up-to-date guidance on governing
the use of information and technology assets in your company.

» Perimeter security — installed devices, and devices that are not in service,
are in an access-controlled or monitored location.
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Emergency power — the control system provides the capability to switch to
and from an emergency power supply without affecting the existing security
state or a documented degraded mode.

Firmware upgrades — the ATV900 upgrades are implemented consistently to
the current version of firmware available on request from Schneider Electric
Customer Care Center.

Controls against malware — detection, prevention, and recovery controls to
help protect against malware are implemented and combined with
appropriate user awareness.

Physical network segmentation — the control system provides the capability
to:

o Physically segment control system networks from non-control system
networks.

o Physically segment critical control system networks from non- critical
control system networks.

Logical isolation of critical networks — the control system provides the
capability to logically and physically isolate critical control system networks
from non-critical control system networks. For example, using VLANS.

Independence from non-control system networks — the control system
provides network services to control system networks, critical or non-critical,
without a connection to non-control system networks.

Encrypt protocol transmissions over all external connections using an
encrypted tunnel, TLS wrapper or a similar solution.

Zone boundary protection — the control system provides the capability to:

o Manage connections through managed interfaces consisting of
appropriate boundary protection devices, such as: proxies, gateways,
routers, firewalls, and encrypted tunnels.

o Use an effective architecture, for example, firewalls protecting application
gateways residing in a DMZ.

o Control system boundary protections at any designated alternate
processing sites should provide the same levels of protection as that of the
primary site, for example, data centers.

No public internet connectivity — access from the control system to the
internet is not recommended. If a remote site connection is needed, for
example, encrypt protocol transmissions.

Resource availability and redundancy — ability to break the connections
between different network segments or use duplicate devices in response to
an incident.

Manage communication loads — the control system provides the capability to
manage communication loads to mitigate the effects of information flooding
types of DoS (Denial of Service) events.

Control system backup — available and up-to-date backups for recovery from
a control system failure

NHA80757.10
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Security Policy

AWARNING

ACCESSIBILITY LOSS

+ Setup a security policy to your device and backup the device image with
security administrator user account.

» Define and regularly review the password policy.

+ Periodic change of the passwords, Schneider Electric recommends a
modification of the password each 90 days.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Cybersecurity helps to provide:
+ Confidentiality (to help prevent unauthorized access)
» Integrity (to help prevent unauthorized modification)

+ Availability/authentication (preventing the denial of service and assuring
authorized access)

* Non-repudiation (preventing the denial of an action that took place)
» Traceability/detection (logging and monitoring)

For an efficient security, the instructions and procedures should structure the roles
and responsibilities in terms of security within the organization, in other words,
who is authorized to perform what and when? These should be known by the
users.

The anti-intrusion and anti-physical access to any sensitive installation should be
set up.

All the security rules implemented in the ATV900 are in complement of the points
above.

The device does not have the capability to transmit data encrypted using the
following protocols: HTTP, Modbus slave over serial, Modbus slave over Ethernet,
EtherNet/IP, SNMP, SNTP. If other users gained access to your network,
transmitted information can be disclosed or subject to tampering.

AWARNING

CYBERSECURITY HAZARD

+ For transmitting data over an internal network, physically or logically
segment the network, the access to the internal network needs to be
restricted by using standard controls such as firewalls.

» For transmitting data over an external network, encrypt protocol
transmissions over all external connections using an encrypted tunnel, TLS
wrapper or a similar solution.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The access through the digital inputs is not controlled.

Any computer using SoMove, DTM, Webserver or EcoStruxure Control Expert
should have an updated anti-virus, anti-malware, anti-ransomware application
activated during the use.

The ATV900 have the capability to export its settings and files manually or
automatically. It is recommended to archive any settings and files (device backup
images, device configuration, device security policies) in a secure area.

46

NHA80757.10



Cyber Security

Variable Speed Drives for Asynchronous and Synchronous
Motors

Product Defense-in-Depth

Use a layered network approach with multiple security and defense controls in
your IT and control system to minimize data protection gaps, reduce single-points
of failure and create a strong cybersecurity posture. The more layers of security in
your network, the harder it is to breach defenses, take digital assets or cause
disruption.

Device Security Capabilities

ATV900 offers the following security features:

Threats Desired security property on | security features
Embedded Device
Information disclosure Confidentiality Password encrypted in a non-

reversible way

User access control

Denial of Service Availability Device backup/restore

Achilles Level 2

Spoofing/Elevation of privilege | User Authenticity / Strong password policy
Authorization

Access control commissioning
tools Modbus TCP

Access control commissioning
tools Web Server

Confidentiality
Information confidentiality capacity prevents unauthorized access to the device
and information disclosure.

* The user access control helps on managing users that are authorized to
access the device. Protect user credential at usage.

* The user’s passwords are encrypted in non-reversible way at rest
Information affecting the security policy of the device is encrypted in transit.

Device Integrity Protection

The device integrity protection prevents unauthorized modification of the device
with tampered or spoofed information.

This security capability helps protect the authenticity and integrity of the firmware
running on the ATV900 and facilitates protected file transfer: digitally signed
firmware is used to help protect the authenticity of the firmware running on the
ATV900 and only allows firmware generated and signed by Schneider Electric.

* Cryptographic signature of the firmware package executed at the firmware
update

Availability

The control system backup is essential for recovery from a control system failure
and/or misconfiguration and participate on preventing denial of service. It also
helps ensure global availability of the device by reducing operator overhead on
security application/deployment.

These security capabilities help manage control system backup with the device:

» Complete device backup/restore available on local HMI, DTM and FDR.
Regarding the communication robustness, the ATV900 embedded Ethernet
fieldbus successfully passed the certification Achilles L2.

User Authenticity and Authorization

The user authentication helps prevent the repudiation issue by managing user
identification and prevents information disclosure and device integrity issues by
unauthorized users.
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These security capabilities help enforce authorizations assigned to users,
segregation of duties and least rights:

» User authentication is used to identify and authenticate software processes
and devices managing accounts

» Device Password policy and password strength configurable using SoMove,

DTM or EcoStruxure Control Expert

* Authorization managed according to channels

In line with user authentication and authorization, the device has access control
cryptographic features to check user credential before access is granted to the

system.

In the ATV900, the control of accessibility to the settings, parameters,
configuration, and logging database is done with a user authentication after "Log
in", with a name and password.

The ATV900 controls the access through:
* SoMove DTM (Ethernet connection)
» The webserver

»  EcoStruxure Control Expert

Potential Risks and Compensating Controls

Address potential risks using these compensating controls:

Area

Issue

Risk

Compensating
controls

User accounts.

Default account
settings are often the
source of unauthorized
access by malicious
users.

If you do not change
default password or
disable the user access
control, unauthorized
access can occur.

Ensure User access
control is enabled on all
the communication
ports and change the
default passwords to
help reduce
unauthorized access to
your device.

Secure protocols.

Modbus serial, Modbus
TCP, EtherNet/IP,
SNMP, SNTP, HTTP
protocols are insecure.

The device does not
have the capability to
transmit data encrypted
using these protocols.

If a malicious user
gained access to your
network, they could
intercept
communication.

For transmitting data
over internal network,
physically or logically
segment your network.

For transmitting data
over external network,
encrypt protocol
transmissions over all
external connections
using an encrypted
tunnel, TLS wrapper or
a similar solution.

See Protected
Environment
Assumptions, page 44.

Data Flow Restriction

A firewall device is required to secure the access to the device and limit the data

flow.

For detailed information, refer to the TVDA: How Can | Reduce Vulnerability to.

Cyber Attacks in the Control Room (STN V2) on the Schneider Electric website.
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Password

Changing Password

The user password can be changed from the DTM Admin options screen

Reset Password

The password is accessible in the graphic display terminal by default.

The ATV900 stores password in a secure non-reversible format. It is impossible to
retrieve a password that has been lost by his user.

For ADMIN user, a special operation is available with the display terminal to reset
the ADMIN password to a default value unique to the device.

To reset the ADMIN password:

Step Action

1 Navigate in the menu [Communication] L o /7 - =) [Comm parameters] L 1P - =)
[Embd Eth Config] E L E - g [User authentication] SEL E.

2 Scroll to the parameter [Reset Eth Emb Pwd] - W P E and press OK.

3 The default password is visible on the graphic display terminal until the

ADMIN modifies it.

Upon first use, the commissioning tools and webserver will request the user to
change this password prior to connecting. The cybersecurity policy does not
change when the password is reset.

Password Policy

By default, the password policy of the ATV900 complies with IEEE 1686—-2013 as
following:

» 8 characters minimum with ASCII [32 to 122] characters
+ Atleast one digit (0-9)
« At least one special character (for example @, $)

In addition, for password changes, the password history is saved and prevents the
reuse of a password that has been set at least once in the last 5 times.

The password policy can be customized or totally disabled to match with
password policy in place in the system of which the device is part.

The following settings are available:

+ Password policy: enabled/disabled. If disabled, a password is requested as
authentication factor but there is no specific rule defined regarding the
password robustness

« Password history: No restriction, Exclude last 3, Exclude last 5
* Special character required: YES/NO

*  Numeric character required: YES/NO

* Alphabetic character required: YES/NO

*  Minimum password length: any value between 6 and 20

This password policy customization can only be done with SoMove, DTM or
EcoStruxure Control Expert. Please refer to DTM online help for details.
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Upgrades Management

When the ATV900 firmware is upgraded, security configuration remains the same
until changed, including usernames and passwords.

It is recommended that security configuration is reviewed after an upgrade to
analyze rights for new or changed device features and revoke or apply them
according to your company’s policies and stand
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What’s in This Part
[SIMply start] 5 9 G - oo e 52
[Dashboard] d 5 H — ..o e 56
[DIagnOStiCS] d 1 A — e 63
[DISPIAY] 1T 0 11 = oo 71
[Complete settingS] £ G & — ..o 119
(07070 010910 ] {or= 1110 ] o ISP 593
[File management] F ITE - .. 595
[My preferences] 1 P — e 602
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[Simply start] 545 -

[Simply start] 5 545 -

What’s in This Chapter

[Simply start] 5 117 - MeNU .....oooiiiiiiii e 53
[Mymenu] YT a - MENU ... 55
[Modified parameters] L /Td - MeNU...........coooviiiiiiiiiiieeie e 55
Introduction
+"Lli: [Simply start] 5 4 5 - menu contains 3 tabs for quick access to mains
features:
» Simply Start tab which gives a quick access to basic parameters to set.
* My Menu tab which is a user-defined menu for quick access to specific
parameters.
* Modified Parameters tab which gives a quick access to the 10 last modified
parameters.
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[Simply start] 5 7 - Menu

Access

About This Menu

[Simply start] =P [Simply start]

AWARNING

LOSS OF CONTROL
* Fully read and understand the manual of the connected motor.

» Verify that all motor parameters are correctly set by referring to the
nameplate and the manual of the connected motor.

* If you modify the value of one or more motor parameters after having
performed autotuning, the value of [Tune selection] STUN and/or [Rotation
Tune Select] STUR is reset to [Default] TAR and you must re-perform
autotuning.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

This menu provides a quick access to basic parameters to set in case of a single
asynchronous motor in open loop control.

NOTE: On Graphic Display Terminal (VW3A1111), [Simply start] 5 . /1 - is
the first tab displayed in the [Simply start] 5 4 5 - menu (the tab name is “S.
Start”).

For more information on the setting of the parameters present in this menu or to
set your drive in another use case (such as synchronous motor and/or with
specific functions) refer to [Complete settings] L 5 £ - menu.

NOTE: To help set basic parameters of the drive, a dedicated view exists in
SoMove/DTM.

The following table shows a standard procedure for a simply start configuration of
the drive used with an asynchronous motor in open loop control. This procedure
only uses the basic parameters that can be accessed in this menu:
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[Simply start] 545 -

Step Parameter Menu Description Factory setting
Help to preset the drive parameters and units
according to the standard 50 Hz IEC or 60 Hz
1 — Motor Standard [Motor Standard] & F ~ () | [Datal NEMA. [50Hz] 50 )
ned- NOTE: First parameter to modify.
Otherwise, the drive configuration must
be performed again.
[Nominal Motor Power] _@
nPr®
[Nom Motor Voltage] _@
1
uns® Set these parameters according to the motor
[Nom Motor Current] nameplate. - @
1
nlr By default, [Motor 1 Cosinus Phi] L o 5
_ f [Data] does not need to be entered. To enter the
2~ Motor nameplate wgg‘%l Motor Freq] ned - motor nameplate using L o 5, the parameter | 50 Hz (6)
[Motor param choice] /7 P L must be set to
Nominal Motor Speed [Mot Cosinus] [ o 5. In this case,
[n gn;lr;a) otor Speed] [Nominal motor power] n P r does not -
need to be entered.
[Motor 1 Cosinus Phi] _@
Lo
[Motor Th Current] : E H -@
[Com-
3 — Type of wiring [2/3-Wire Control] EL [ mandand | o+ hetween 2-wire and 3-wire control. [2-Wire Control]
reference] cr
LrP-
4 — Maximum motor [Data] .
frequency [Max Frequency] E F r NEd- Maximum output frequency. 60 Hz )
Autotuning] £ u n Use to perform a standstill motor tune [No Action] n o
(autotuning) to measure internal motor
[Autotuning Status] £ u 5 characteristics. Set [Autotuning] £ u n to g‘)lot Done] EAb
[Apply Autotuning] 4 £ 5 in order to start
5 — Standstill motor [Motor the standstill motor tune. £ unand SE un
tune t;,u’]:e] are used to monitor the tune status.
-
. NOTE: If you modify the value of one or
[Tune Selection] 5t un more motor parameters after having [Default] £ AL G
performed autotuning, you must re-
perform autotuning.
[Acceleration] AL [ Time to accelerate from 0 Hz to [Nominal 3.0s
Motor Freq] F - 5 and time to decelerate
from [Nominal Motor Freq] F - 5 to 0 Hz.
[Ramp] NOTE: To have a repeatability in the
] [Deceleration] d E L r AP - ramps, the value of these parameters 30s
6 — Dynamics and must be set according to the possibility ’
limits of the reference of the application (for example the
inertia must be considered).
[Low Speed] L 5 P [Speed Minimum motor frequency reference. 0.0 Hz
limits]
[High Speed] H5 P sLn- Maximum motor frequency reference. 50.0 Hz )

(3): Read-only parameter.

(1): This parameter can only be accessed with asynchronous motor control law.

(4): The factory setting, the unit and/or the increment is impacted by the drive rating and/or [Motor Standard] & F .
(®): The factory setting value is changed to 72 Hz if [Motor Standard] & F ~ is setto [60 Hz NEMA] £ .

(6): The factory setting value is changed to 60 Hz if [Motor Standard] & F r is set to [60 Hz NEMA] & 0.

(7): The factory setting value is changed to [60 Hz NEMA] & O for ATVe30eeeS6e catalog numbers.

(2): The access to this parameter depends on [Motor Param Choice] /1 P L . This parameter can be accessed in [Data] /71 £ 4 - menu.
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[Simply start] 545 - Motors

[My menu] 74171 n - Menu
Access

[Simply start] =» [My menu]

About This Menu

This menu contains the parameters selected in the [My menu config.] T4 L -
Menu, page 607.

NOTE: This menu is empty by default.

[Modified parameters] L /1 d - Menu

Access

[Simply start] =» [Modified parameters]

About This Menu

This menu gives a quick access to the 10 last modified parameters.
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[Dashboard] d 5 H -

[Dashboard] Jd 5 H -

What’s in This Chapter

[System] d G E = MENU....oooiiiiiiiii e 57
[Dashboard] d 5 H - MENU .....cooouiiiii e 59
[KWh Counters]K W L = MENU...c..uiiiiiiiiii e 60
[Dashboard] d 5 H - MENU ......ccouiiiiiiiii e 62
Introduction
[Dashboard] 4 5 H - menu contains tabs for quick access to system and
display features:
» System tab to configure the main system parameters.
» Energy tab which provides a complete access for instantaneous power
counters and energy reports by means of graphics on the Graphic Display
Terminal.
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[System] 4 5 £ - Menu

Access

[Dashboard] =» [System]

[Pre-Ramp Ref Freq] F - H

Frequency reference before ramp (signed value).

Actual frequency reference linked to the motor regardless of which channel for
reference value has been selected. This parameter is in read-only mode.

Setting Description

-[High Speed] H 5 P...[High Setting range
Speed] H5 P Hz

Factory setting: —

[Drive State] H/7 5

Drive state.
Setting Code / Value Description
[Autotuning] Eun Autotuning
[InDCinject.] | dC b DC Injection
[Ready] rdiy Drive ready
[Freewheel] nSE Freewheel stop control
[Running] run Motor in steady state or run command present and zero

reference

[Accelerating] | AL L Acceleration
[Decelerating] | dE L Deceleration
[Current cL . In current limitation
limitation]
[Fast stop] FSE Fast stop
[No Mains nlLP Control is powered on but the DC bus is not loaded
Voltage]
[control.stop] | CEL Controlled stop
[Dec. adapt.] obr Adapted deceleration
[Output cut] S0l Stand by output cut
[Undervoltage | u 5 A Undervoltage warning
Warning]
[“Operating FLE Product has detected an error
State
"Fault"]
[DCP dC P DCP flashing mode
Flashing
Mode]
[STO Active] Sto Safe Torque Off active
[Energy 1dLE Idle stop and go mode
Saving]
[Firmware FWuP Firmeware update
Update]
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[Dashboard] d 5 H -

Undervoltage]

Setting Code / Value Description
[Angle test] ASA Angle setting
[AFE Mains ur A Displayed if the voltage applied on the Active Front End power

brick exceeds the [Mains Voltage] » ~ E 5, the drive stops on
[Freewheel Stop] n S E.

[Motor Current] L L r

Motor current.

Setting

Description

According to drive rating

Setting range

Factory setting: —

[Motor speed] 5 P d

Motor speed in rpm.

This parameter displays the estimated rotor speed without motor slip.

Setting

Description

0...65,535 rpm

Setting range

Factory setting: —

[Motor Therm state] £ H r

Motor thermal state.

The nominal motor thermal state is 100%, the [Motor Overload] o L F threshold

is set to 118%.

Setting

Description

0...200%

Setting range

Factory setting: —
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[Dashboard] 4 5 H - Menu

Access

[Dashboard]

[Trg/Spd] L £ 5

Displays the torque versus speed curve.
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[kWh Counters]K W L - menu

Access

[Dashboard] =» [kWh Counters]

About This Menu

This menu presents many energy objects available for instantaneous data and kW
consumption reports.

It offers the possibility to display logged data with graphics by pressing the F4
function key.

[Elc Energy Cons] o L Y%

Electrical energy consumed by the motor in TWh.

This parameter can be accessed if [Elc energy cons(TWh)] o L 4 is not set to 0.

Setting Description

0...999 TWh Setting range

Factory setting: Read Only

[Elc Energy Cons] o L 3%

Electrical energy consumed by the motor in GWh.

Setting Description

0...999 GWh Setting range

Factory setting: Read Only

[Elc Energy Cons] o L &%

Electrical energy consumed by the motor in MWh.

Setting Description

0...999 MWh Setting range

Factory setting: Read Only

[Elc Energy Cons] o L /%

Electrical energy consumed by the motor in kWh.

Setting Description

0...999 kWh Setting range

Factory setting: Read Only
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[Elc Energy Cons] o L O%

Electrical energy consumed by the motor in Wh.

Setting Description

0...999 Wh Setting range

Factory setting: Read Only

[Acv Elc Out Pwr Estm] E P - W

Active electrical output power estimation.

Setting Description

-32,767...32,767 Setting range

Value in kW or HP according to [Motor Standard] & F r
setting

Factory setting: Read Only

[Elc Egy Today] o L E

Electrical energy consumed today by the motor in kWh.

Setting Description

0...4,294,967,295 kWh Setting range in kWh

Factory setting: Read Only

[Elc Egy Yesterday] o L 4

Electrical energy consumed yesterday by the motor in kWh.

Setting Description

0...4,294,967,295 kWh Setting range in kWh

Factory setting: Read Only
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[Dashboard] d 5 H -

[Dashboard] 4 5 H - Menu

Access

[Dashboard]

About This Menu

Using F4 function key on the Graphic Display Terminal, it is possible to select one

of the following view for the [Energy] tab.

[Instant kW Trend] L V /

Displays the instantaneous electrical energy curve at the drive output.

[Daily kWh Report] H 5 d

Displays the daily energy histogram.

[Weekly kWh Report] H 5W

Displays the weekly energy histogram.

[Monthly kWh Report] H 5 11

Displays the monthly energy histogram.

[Yearly kWh Report] H5 4

Displays the yearly energy histogram.
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What’s in This Chapter
[Diag. data] ........c..ooiiimiiii 64
[Error history] P F H = MENU ...cooiiiiii e 67
[Warnings] AL r = MENU ...oouniii e 69

Introduction

[Diagnostics] d : A - menu presents drive and application data useful

when diagnostics is required.
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[Diag. data]

[Diag. data] d d £ - Menu

Access

[Diagnostics] =» [Diag. data]

About This Menu

This menu presents the last warning and detected error in addition to drive data.

[Last Warning] L AL r

Last warning which occurred.
The list of warning codes is available in the chapter Warning Codes, page 625.

[Last Error] L F E

Last error which occurred.
The list of error codes is available in the chapter Error Codes, page 628.

[Identification Error] 1n F 6 %

Identification Error (inF6).
This parameter can be accessed if [Last Error] L F E is [Identification Error]
+ n F B in order to provide more information on the related error.

Setting Description

0...12 (value in Hex.) 0x00 : No error detected

0x01 : No response of the option module

0x02 : Signature reception timeout

0x03 : ACK reception timeout

0x04 : Signature length

0x05 : CheckSum

0x06 : Unknown state

0x07 : UART receive

0x08 : Unknown protocol version

0x09 : Unknown module type

0xO0A : More than 5 unsuccessful tries

0x0B : Unknown module type

0x0C : Option module not supported by the slot

0x0D : Same option module in more than one slot

0xOE : O1SV not received

0xO0F : O18V option module software version not compatible
0x10 : reserved

0x11 : reserved

0x12 : Control terminal module not present or not recognized
Factory setting: Read-only parameter

[Internal Error19] .n F J %

Encoder module error code.
This parameter can be accessed if [Last Error] L F E is [Internal Error 19]

rnF .
Setting Description
0...65,535 Setting Range
Factory setting: Read-only parameter
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[Encoder Fdbck Error] En L E %

Encoder feedback error code.
This parameter can be accessed if [Last Error] L F E is [Encoder Feedback
Loss] 5 P F in order to provide more information on the related error.

Setting Description

0...65,535 1: Encoder power supply overcurrent

10: AB encoder: A-line disconnected

11: AB encoder: B-line disconnected

12: AB encoder: tracking error

13: AB encoder: spike error

20: Resolver: LOS error

21: Resolver: DOS error

22: Resolver: LOT error

30: SinCos: loss of signal

31: SinCos: loss of signal

32: SinCos: tracking error

33: SinCos: spike error

40: Hiperface: timeout while waiting for response and retry
exceeded

41: Hiperface: encoder type is not known and can not be read
from encoder EEPROM

42: Hiperface: Hiperface command GetAbsolutePosition error
43: Hiperface: checksum error detected and retry exceeded
50: Endat: communication error

51: Endat: encoder not connected

52...56: Endat: error reading EnDat21 parameter

57: Endat: encoder does not support EnDat22

58: Endat: runtime compensation procedure

59: Endat: runtime compensation procedure

60: Endat: error in cyclic communication

Factory setting: Read-only parameter

[Nb Of Start] » 511

Number of motor starts (resettable).

Setting Description

0...4,294,967,295 Setting range
Factory setting: —

[Motor Run Time] - £ HH

Motor run time.

Run elapsed time display (resettable) in 0.1 hours (length of time the motor has
been switched on).

Setting Description

0.0...119,304.5 h Setting range
Factory setting: _

[Service message] 5 E - - menu

This menu presents the service message.

This service message is defined using [My preferences] /14 P - =p
[Customization] L u 5 - =P [Service messages] 5 E - - menu.
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[Other State] 5 5 £ - menu

This menu shows the list of present secondary states.

For more information refer to [Display] /1 o n - =» [Other state] 5 5 E -.

[Diagnostics] d A »u - menu

This menu allows to make simple test sequences for diagnostics such as Fan(s),
HMI LED(s) and IGBT(s) diagnostics.

For more information refer to [Complete setting] L 5 £ - =» [Maintenance]
C 5N A -=p[Diagnostics] d A wu -.

[Identification] o : d - menu

This is a read-only menu that cannot be configured. It enables the following
information to be displayed:

» Drive reference, power rating, and voltage

 Drive software version

» Drive serial number

» Type of option modules present, with their software version
» Graphic Display Terminal type and version.
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[Error history] P F H - Menu

[Error history] P F H - Menu

Access

[Diagnostics] =» [Error history]

About This Menu
This menu shows the 15 last detected errors ([Last Error 1] d P [ to [Last Error
15]d P F). [Last Error 1] d P I is the last stored error.

With the Graphic Display Terminal, the date and time, at which the error has been
triggered, is displayed in this menu. The date and time could be set through the
[Date/time settings] - £ L , page 610

ROY +10.0Hz 0008, Term

Error hiztony

External Error i )
Fieldbus Com [nterrupt  OFhd 1 Q70500

|Diag|:lata |I Ewors JL LU= _J

NOTE: The list of error codes is available in the chapter "Diagnostics and
Troubleshooting" , page 628.

NOTE: If [Auto fault reset] A E r is active, a triggered error is not stored in
the error history until the attempts to perform the Fault Reset end
unsuccessful.

Pressing OK key on the selected error code in the error history list displays the
drive data recorded when the error has been detected.

NOTE: Pressing F1 on the Graphic Display Terminal can give more
information about the selected error.

The below table shows the list of drive data recorded for each detected error
(these are read-only parameters).

Parameter Code Description Related to the
parameter...

[Device HS I..HSF HMI Status. [Device State] HI1 . 5

State]

[LastErrorx | EP |I..EPF ETA state word: status of last [CIA402 State Reg]

Status] error Xx. EER

DRIVECOM status register
displayed in hexadecimal

[ETI state P 1. PF ETI state word (displayed in [Internal State Reg]
word] hexadecimal). EE .

NOTE: [Internal State
Reg] E £ : can be
accessed using fieldbus
communication.

[Cmd word] cne . Cmd word (displayed in [Cmd Register] L 1d
CNPF hexadecimal).
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[Motor LLCP I. Motor current (unit is similar to [Motor Current] L [ r
Current] LCPF [Motor Current] L L )
[Output rFP . Output frequency (estimated [Output frequency]
frequency] rFPF signed value in 0.1 Hz). rFr
[Elapsed rEP I Elapsed time (value in hours). [Motor Run Time]
time] rkEPF rEHH
[DC bus ul P 1. DC bus voltage (value in 0.1 V) [DC bus voltage]V b u 5
voltage] ul PF NOTE: [No meas.]
u L nunKisdisplayed if
no value is measured.
[Motor EHFP I.. Motor thermal state. [Motor Therm State]
Therm State] | EHFP F EHr
[Command dC C 1. Command channel. [Command Channel]
Channel] dCLF NOTE: The command tndal
channel can be different
from the reference
frequency channel in
separated mode.n
[Ref Freq dr L 1. Channel for reference [Ref Freq Channel]
Channel] drLF frequency. rFCC
[Motor okbP I. Motor torque (estimated value in | [Motor Torquel o £ r
Torque] okbPF 0.1 % of [Nom Motor Torque]
E9n).
NOTE: The displayed value
is always positive in motor
mode and negative in
generator mode whatever
the direction.
[Drive EdP | Drive thermal state (measured). | [Drive Thermal State]
Thermal EdPF EHd
State]
[IGBT EJP | IGBT junction temperature Not applicable
Junction EJPF (estimated value in 1 °C).
Temp]
[Switching SFFP I.. Switching Frequency (value in 1 | [Switching Frequency]
Frequency] SFPF Hz). SFr
[Power Brick | bFP + | Power Brick error ID. Not applicable
Error ID] bP .F
This parameter can only be
accessed on ATV+60, ATV+80
and ATV-BO.
The value displayed is the bit
number of the brick currently in
error, starting with number 1 on
the right side (e.g. bit0 = brick 1,
bit3 = brick 4).
[AFE Power bF . 1. Active Front End brick error ID. Not applicable
brick error bF F
ID] This parameter can only be
accessed on ATV+60, ATV+80
and ATV-BO.
The value displayed is the bit
number of the brick currently in
error, starting with number 1 on
the right side (e.g. bit0 = brick 1,
bit3 = brick 4).
[BU Brick bu .. Braking Unit brick error ID. Not applicable
Error ID] bu iF

This parameter can only be
accessed on ATV+60, ATV+80
ATV+A0 and ATV-B0O

The value displayed is the bit
number of the brick currently in
error, starting with number 1 on
the right side (e.g. bit0 = brick 1,
bit3 = brick 4).
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[Warnings] AL - - Menu
[Actual warnings] AL - d - Menu

Access

[Diagnostics] =» [Warnings] =» [Actual warnings]

About This Menu

List of current warnings.

If a warning is active, v and @ appears on the Graphic Display Terminal.

List of Available Warnings

The list of warning codes is available in the chapter Diagnostics and
Troubleshooting, page 624.

[Warning group 1 definition] A /L - to [Warning group 5
definition] A5 L - Menus

Access

[Diagnostics] =» [Warnings] =» [Warning group 1 definition] to [Warning
group 5 definition]

About This Menu

The following submenus group the warnings into 1 to 5 groups, each of which can
be assigned to a relay or a digital output for remote signaling.

When one or a number of warnings selected in a group occurs, this warning group
is activated.

List of Warnings

The list of warning codes is available in the chapter Diagnostics and
Troubleshooting, page 624.

[Warnings] AL - - Menu
Access

[Diagnostics] =» [Warnings]

About This Menu

This menu presents the warning history (30 past warnings).
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[Warning History] AL H

Identical to [Last warning] L AL r , page 64.
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D' I rn —

[Display] 1o n
What’s in This Chapter
[Energy parameters]...........ooo i 72
[Application parameters] ... 81
[Pump parameters] - [Variable speed pump]...............coooiiiiiiiiiiiiee, 82
[M/S parameters] ...........oo oo 83
[Motor parameters]...........cooou i 87
[Drive parameters]...........coooiiiiiiiii 90
[Thermal Monitoring].............oooiiiiii e 96
I | Do TE= o] F- 1 97
[Counter management]..............coooiiiiiii it 99
[Otherstate] ..o 103
170 28 4T T o ) P 104
[Communication Map]............cooiiiiiiiii 108
[Data logging]........coouuiiiiiiii e 113
[Braking Unit Option]............cooo i 117

Introduction

a3
[Display] 7 o n - menu shows monitoring data related to the drive and the
application.

This menu is accessible if [Access level] L A L is set to a different value than
[Basic] b A 5.

It offers an application-oriented display in terms of energy, cost, cycle, efficiency,

This is available with customized units and graphics view.
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[Energy parameters]

[Elec Ener Input Counter] EL , - Menu

Access

[Display] =» [Energy parameters] =» [Elec Ener Input Counter]

About This Menu

This menu presents the input electrical energy data.

NOTE: On Altivar Process range, except for ATV980 and ATV9BO0 products,
the power and energy parameters are estimated based on the output current
of the drive. For ATV980 and ATV9BO0 products, the power and energy
parameters are measured.

[Active Input Power] P r W

Active electrical input power.

Setting Description

According to the drive rating Setting range in kW if [Motor Standard] & F r is set to [50Hz
IEC] 5 O or in HP if [Motor Standard] & F  is set to [60Hz
NEMA] 6 0
Factory setting: _

[Input Reactive Power] 9 - W

Reactive electrical input power.

This parameter can be accessed on ATV980 and ATV9BO0

Setting Description

According to the drive rating Setting range in kW if [Motor Standard] & F r is set to [50Hz
IEC] 5 O orin HP if [Motor Standard] & F r is set to [60Hz
NEMA] 6 0
Factory setting: _

[Input Power Factor] P\W F

Mains input power factor.

This parameter can be accessed on ATV980 and ATV9BO

Setting Description

According to the drive rating Setting range displayed as a percentage

Factory setting: _

[Real Input Energy] : E 4%

Input electrical power consumed (TWh).

This parameter can be accessed if [Real Input Energy] : E 4 is not set to 0.
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Setting Description
-999...999 TWh Setting range
Factory setting: _

[Real Input Energy)] E I%

Input electrical power consumed (GWh).

Setting Description
-999...999 GWh Setting range
Factory setting: _

[Real Input Energy] :E 2%

Input electrical power consumed (MWh).

Setting Description
-999...999 MWh Setting range
Factory setting: _

[Real Input Energy] :E I%

Input electrical power consumed (kWh).

Setting Description
-999...999 kWh Setting range
Factory setting: _

[Real Input Energy] E O%

Input electrical power consumed (Wh).

Setting Description
-999...999 Wh Setting range
Factory setting: _
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[Elec Ener Output Counter] £ L o - Menu

Access

[Display] =» [Energy parameters] =» [Elec Ener Output Counter]

About This Menu

This menu presents the output electrical energy data.

[Acv Elc out pwrestm] £E P - W

Active electrical output power estimation.

Setting Description

According to the drive rating Setting range in kW if [Motor Standard] & F r is set to [50Hz
IEC] 5 O or in HP if [Motor Standard] & F ~ is set to [60Hz
NEMA] 6 O
Factory setting: _

[Real Consumption] o £ Y%

Electrical energy consumed (TWh).

This parameter can be accessed if [Real Consumption] o E Y is not set to 0.

Setting Description

-999...999 TWh Setting range

Factory setting: _

[Real Consumption] o E 3

Electrical energy consumed (GWh).

Setting Description

-999...999 GWh Setting range

Factory setting: _

[Real Consumption] o E 2

Electrical energy consumed (MWh).

Setting Description

-999...999 MWh Setting range

Factory setting: _

[Real Consumption] o £ |/

Electrical energy consumed (kWh).
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Setting Description
-999...999 kWh Setting range
Factory setting: _

[Real Consumption] o E O

Electrical energy consumed (Wh).

Setting Description
-999...999 Wh Setting range
Factory setting: _

[Elc Egy Today] o [ E

Electrical energy consumed today by the motor (kWh).

Setting Description
0...4,294,967,295 kWh Setting range
Factory setting: _

[Elc Egy Yesterday] o L Y

Electrical energy consumed yesterday by the motor (kWh).

Setting Description
0...4,294,967,295 kWh Setting range
Factory setting: _

[Over-Consumption Thd] PL A H

Power level for over-consumption.

Setting Description

[Under-Consumption Thd] Setting range
PLAL..200.0%

Factory setting: 0.0%

[Under-Consumption Thd] PL A L

Power level for under-consumption.

Maximumvalue=PL AHif PL AH <100%.

Setting Description

0.0...100.0% or [Over-Consumption Thd] Setting range
PLCAHIfPLAH<100%
Factory setting: 0.0%
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[Over/Under-Cons Delay] PL A E

Over/under-consumption detection time.

Setting Description

0...60 min Setting range

Factory setting: 1 min

[Peak Output Power] Mo E P

Peak output power.

Setting Description

According to the drive rating Setting range

Factory setting: _
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[Mechanical energy] 1M E L - Menu

Access

[Display] =» [Energy parameters] =» [Mechanical energy]

About This Menu

This menu presents the output mechanical energy data.

[Power Estim Value] o P - W

Motor shaft power estimation.

Setting Description

According to the drive rating Setting range in kW if [Motor Standard] & F r is set to [50Hz
IEC] 5 O orin HP if [Motor Standard] & F - is set to [60Hz
NEMA] 6 O
Factory setting: _

[Motor Consumption] /7T E 4%

Energy consumption (TWh).

This parameter can be accessed if [Motor Consumption] /7 E 4 is not set to 0.

Setting Description
0...999 TWh Setting range
Factory setting: _

[Motor Consumption] 7 E 3%

Energy consumption (GWh).

Setting Description
0...999 GWh Setting range
Factory setting: _

[Motor Consumption] 11 E 2%

Energy consumption (MWh).

Setting Description
0...999 MWh Setting range
Factory setting: _

[Motor Consumption] TE %

Energy consumption (kWh).
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Setting Description

0...999 kWh Setting range

Factory setting: _

[Motor Consumption] /1 E 0%

Energy consumption (Wh).

Setting Description

0...999 Wh Setting range

Factory setting: _
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[Energy saving] £E 5 A - Menu
Access

[Display] =» [Energy parameters] =» [Energy saving]

About This Menu

This menu presents the comparison in term of cost, energy, CO, between
solutions with and without drive.

[Reference Power] P - E F

Reference Power without drive

Setting Description

0.00...655.35 kW Setting range in kW if [Motor Standard] & F r is set to [50Hz
IEC] 5 O orin HP if [Motor Standard] & F - is set to [60Hz
NEMA] 6 0.
Factory setting: 0.00 kW

[kKWh Cost] EL 5 E

Cost of the kWh.

Setting Description

0.00...655.35 $ Setting range in € if [Motor Standard] & F r is set to [50 Hz
IEC] 5 O orin $ if [Motor Standard] & F r is set to [60Hz
NEMA] & 0.
Factory setting: _

[CO2Ratiol] EL o 2

Quantity of CO2 by kWh.

Setting Description

0.000...65.535 kg/kWh Setting range

Factory setting: 0.000 kg/kWh

[Energy Saved] E 5 AV

Energy saved with the drive solution.

Setting Description
0...4,294,967,295 kWh Setting range
Factory setting: _

[Money Saved] L A5 H

Cost saved with the drive solution.
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Setting Description
0.00...42,949,672 $ Setting range in € if [Motor Standard] & F r is set to [50 Hz
IEC] 5 O orin $ if [Motor Standard] & F r is set to [60 Hz
NEMA] 6 0.
Factory setting: _

[Co2Saved] L o 25

CO3 saved with the drive solution.

Setting Description

0.0...429,496,729.5 t Setting range

Factory setting: _
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[Application parameters]

[Application parameters] A P - - Menu
Access

[Display] =» [Application parameters]

About This Menu

This menu displays information related to the application.

[Application State] AP P 5

Application state.

This parameter indicates the drive application state.

Setting Code / Value Description

[Running] run No application function in progress; the drive is running
[Stop] StoP No application function in progress; the drive is not running
[Local Mode LalAHL Forced local mode activated

Active]

[Channel 2 oVEr Override speed control mode activated

Active]

[Manual Mode | MTA A u Motor running; manual PID mode is active

Active]

[PID Active] Auto Motor running; auto PID mode is active

[Boost In booS5tE The boost is in progress

progress]

[Sleep Active] | SLEEF The sleep is active

[BL In b95 Backlash sequence is in progress

Progress]
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[Pump parameters] - [Variable speed pump]

[Variable speed pump] /7P P - Menu

Access

[Display] =» [Pump parameters] =P [Variable speed pump]

About This Menu

This menu shows the pump-related parameters.

[Motor Run Time] - EHH

Motor run time.

Run elapsed time display (resettable) in 0.1 hours (length of time the motor has
been switched on).

Setting Description

0.0...119,304.5 h Setting range

Factory setting: _

[Motor Mechanical speed] 5 P d 11

Motor mechanical speed.

This parameter displays the estimated rotor speed with motor slip.

Setting Description

0...65,535 rpm Setting range

Factory setting: _

[Nb Of Start] » 5 17

Number of motor starts (resettable).

Setting Description

0...4,294,967,295 Setting range

Factory setting: _

[Acv Elc Out Pwr Estm] £ P - W

Active electrical output power estimation.

Setting Description

-327.67...327.67 kW Setting range in kW if [Motor Standard] & F r is set to [50 Hz
IEC] 5 O or in HP if [Motor Standard] & F ~ is set to [60 Hz
NEMA] 6 O
Factory setting: _
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[M/S parameters]

About this Menu

This menu can be accessed if [M/S Comm Mode] /15 L 1 isnotsetto [No] n o.

[M/S Local Display] /75 o - Menu
Access

[Display] =» [M/S parameters] =» [M/S Local Display]

About This Menu

This menu present the master slave local display related parameters.

This menu can be accessed if [M/S Comm Mode] /15 L 11 is not setto [No] n o.

[M/S Status] 115 5

M/S function status.

Setting Code / Value Description
[None] nonkE Not configured
[M/S Local nALCE M/S local control
Control]

[M/S Not nrdY M/S not ready
Ready]

[M/S Ready] rEAdY M/S ready

[M/s run M/S running
Running]

[M/S Warning] | ALA-N M/S warning

[M/S Master Speed Ref] 115 1 5%

M/S Master speed reference.

This parameter can be accessed if [M/S Comm Mode] /75 L 17 is not set to [No]

nao.
Setting Description
-599.0...599.0 Hz Setting range

Factory setting: _

[M/S Master Torq Ref] F M E - %

M/S Master torque reference.

This parameter can be accessed if [M/S Comm Mode] /75 L 17 is not set to [No]
nao.
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Setting Description

-32,767...32,767 Nm Setting range according to drive ratings and [TQS torque
scaling] : n r E setting.

Factory setting: _

[M/S Local Speed Ref] 17155 - %

M/S Local speed reference.

This parameter can be accessed if:
* [M/S Comm Mode] 715 L 1 is notsetto [No] n o, and
» [M/S Device Role] 715 dE issetto[Slave] 5L AV E.

Setting Description

-599.0...599 Hz Setting range
Factory setting: _

[M/S Local TorqRef] F £ o r X

M/S Local torque reference.

This parameter can be accessed if:
* [M/S Comm Mode] 715 L 1 is notsetto [No] n o, and
* [M/S Device Role] 115 d t issetto[Slave] 5L AV E.

Setting Description

-32,767...32,767 Nm Setting range according to drive ratings and [TQS torque
scaling]  n r E setting.

Factory setting: _

[Motor Frequency] - F r

Motor frequency.
This parameter displays the estimated rotor frequency without motor slip.

Setting Description

-3,276.7...3,276.7 Hz Setting range
Factory setting: 0.0 Hz

[Motor Torque (Nm)] o £ 9 n

Motor torque.

Output torque value.
NOTE: The displayed value is always positive in motor and negative in
generator mode whatever the direction.

Setting Description

-32,767...32,767 Nm Setting range according to drive ratings and [TQS torque
scaling] : n r E setting.

Factory setting: _
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[M/S System Display] /75 - - Menu

Access

[Display] =» [M/S parameters] =» [M/S System Display]

About This Menu

This menu present the master slave system related parameters.

This menu can be accessed if [M/S Comm Mode] 715 L 11 is set to [MultiDrive
Link] NdL.

[M/S Local Speed Ref] 155 %

M/S output speed reference.

This parameter can be accessed if:
* [M/S Comm Mode] 115 L 11 is not setto [No] n o, and
* [M/S DevicelD] 715 . dissetto[Slave] 5L AV

Setting Description
-599.0...599 Hz Setting range
Factory setting: _

[M/S Local Torq Ref] F E o r X

M/S output torque reference.

This parameter can be accessed if:
* [M/S Comm Mode] 115 L 11 is not setto [No] n o, and
* [M/S DevicelD] 75 1dissetto[Slave] 5L AV E.

Setting Description
-32,767...32,767 Nm Setting range.
Factory setting: _

[M/S Device Selection] 115 d n

M/S device selection.

This parameter allows to select the device parameters to be displayed.

Setting Code / Value Description

[Master] NSEE-r Master

Factory setting

[Slave 1] SLV I Slave 1
[Slave 2] sLve Slave 2
[Slave 3] sLv3 Slave 3
[Slave 4] S5LvY Slave 4
[Slave 5] SLVS Slave 5
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Setting Code / Value Description
[Slave 6] SLVE Slave 6
[Slave 7] s5LV 7 Slave 7
[Slave 8] SLVH Slave 8
[Slave 9] SLvSg Slave 9
[Slave 10] sLv 10 Slave 10

[M/S Device Status] 715d5

M/S device status.

Status of the device selected using [M/S Device Selection] 115 d n.

Setting Code / Value Description
[None] nonkE Not configured
[M/S Not nrdYy M/S not ready
Ready]

[M/S Ready] rEAdY M/S ready
[M/S run M/S running
Running]

[M/S Warning] | ALA-N M/S warning

[M/S Device Speed Ref] 715 X 5

M/S device speed reference.

Displays the local speed reference value of the device selected using [M/S Device

Selection] 75d n.

Setting

Description

-599.0...599 Hz

Setting range

Factory setting: _

[M/S Device Torq Ref] F X E

M/S device torque reference.

Displays the local torque reference value of the device selected using [M/S

Device Selection] 1715 d n.

Setting

Description

-32,767...32,767 Nm

Setting range according to drive ratings and [TQS torque

scaling]  n r E setting.

Factory setting: _
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[Motor parameters]

[Motor parameters] /171 o - Menu

Access

[Display] =» [Motor parameters]

About This Menu

This menu shows the motor-related parameters.

The parameters available in this menu are in read-only mode, they cannot be
configured.

[Motor Speed] 5 P d

Motor speed.

This parameter displays the estimated rotor speed without motor slip.

Setting Description
0...65,535 rpm Setting range
Factory setting:
[Signed Mech Speed] 5P d |
Signed mechanical speed.
Setting Description

-100,000...100,000 rpm Setting range

Factory setting:—
[Motor Voltage] u o P
Motor voltage.
Setting Description

0...Nom Motor Voltage] u n 5 Setting range
(step: 1V)
Factory setting:—

[Motor Power] o P r

Motor power.

Estimated output power in % (100% = nominal motor mechanical power).

Setting

Description

-300...300 % (step: 1 %)

Setting range

Factory setting: —
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[Nom Motor Torque] £ 9 n

Computed nominal motor torque (+/- 2% tolerance).

In case of synchronous motors, this parameter is impacted by a modification of
[Syn. EMF constant] PH 5.

In case of asynchronous motors, this parameter is impacted by a modification of
[Magnetizing Current] : d A and the magnetic saturation parameters (i.e [Flux
curve coeff A] AL F A, [Flux curve coeff B] & E £t O, [Tangential Main
Inductance] L OR).

According to [Nom Motor Tq Scaling] £ 9 n L setting, [Nom Motor torque]
E 9 » parameter displays the value of the optimized torque [Expert Motor Tq]
E 9 n o or the nameplate torque [Plate Nom Motor Tq] £ 9 P.

NOTE: A tune in rotation modifies the magnetic saturation parameters.

Setting Description
0.01...65,535 Nm Setting range according to drive ratings and [Torque Scaling]
1 n r E setting.

Factory setting: Read only

[Motor Torque] o E r

Motor torque.

Output torque value (100% = [Nom Motor Torque] £ 9 n).

NOTE: The displayed value is always positive in motor mode and negative in
generator mode whatever the direction.

Setting Description

-300.0... 300.0 % (step: 0.1 %) Setting range

Factory setting: Read only

[Motor Torque (Nm)] o £ 9 n

Motor torque in Nm.

Output torque value.

NOTE: The displayed value is always positive in motor mode and negative in
generator mode whatever the direction.

Setting Description
-32,767...32,767 Nm Setting range according to drive ratings and [Torque Scaling]
i+ n r E setting.

Factory setting: Read only

[Motor Current] L [ r

Motor current (estimation).
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Setting Description

0...2 In(M (step: 0.01 A ) Setting range according to drive ratings

Factory setting: —

(): In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

(2): For drives with power range < 15 kW. If the power range is between 18 and 160 kW (limits
included), the stepis 0.1 Aelse itis 1 A.

[Motor Therm state] £ H

Motor thermal state.

The normal motor thermal state is 100 %, the [Motor Overload] o L F threshold
is setto 118 %.

Setting Description

0...200 % (step: 1 %) Setting range

Factory setting: —
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[Drive parameters]

[Drive parameters] 7P , - Menu

Access

[Display] =» [Drive parameters]

About This Menu

This menu shows the drive-related parameters.

[AIV1 Image input] A .V |

AIV1 Image input.

This parameter is read-only. It enables to display the speed reference applied to
the motor via the fieldbus channel.

Setting Description

-10,000...10,000 (1) Setting range

Factory setting: —

1): range according to [AIV1 Type] AV I E.

[Pre-Ramp RefFreq] F - H

Frequency reference before ramp.

This parameter is read-only. It enables to display the reference frequency applied
to the motor, regardless of which channel for reference value has been selected.

Setting Description

-599.0...599.0 Hz Setting range

Factory setting: 0 Hz

[Ref Frequency] L F r

Reference frequency.

This parameter only appears if the function has been enabled. It is used to change
the reference frequency from the remote control. OK does not have to be pressed
to enable a change of reference.

Setting () Description

-599.0...599.0 Hz Setting range

Factory setting: —

[Torqueref.] L £ %

Line torque reference.
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This parameter only appears if the function has been enabled. It is used to change
the torque reference value from the remote control. OK does not have to be
pressed to enable a change of reference value.

This parameter can be accessed if:
* [Trg/spd switching] £ 5 5 is not set to [Not Assigned] n o, and
» [M/S Device Role] 115 d E issetto[Slave] 5L AV E, and
* [M/S Control Type] 115 L E is set to:
o [Torque Direct] £ - 9d, or

o [Torque Reverse] £ - 9, 0r

o [Torque Custom] £ - 9 L.

Setting ()

Description

-300.0...300.0%

Setting range

Factory setting: —

[Torque reference] £ - - %

Torque reference before ramp.

This parameter displays the actual value of the torque reference after the [Torque
Ratio] £ ~ £ and the [Torque Ref Offset] £ 9 o P have been applied.

This parameter can be accessed if:
* [Trg/spd switching] £ 5 5 is not set to [Not Assigned] n o
+ [M/S Device Role] 115 d t issetto[Slave] 5L AV E, and
* [M/S Control Type] 115 [ E is set to:
o [Torque Direct] £ - 9 d, or
o [Torque Reverse] £ - 9r,0r

o [Torque Custom] E - 9 [.

Setting ()

Description

-3,276.7...3,276.7 %

Setting range

Factory setting: —

[Motor Frequency] - F r

Motor frequency.

This parameter displays the estimated rotor frequency without motor slip.

Setting

Description

-3,276.7...3,276.7 Hz

Setting range

Factory setting: 0.0 Hz

[Stator Frequency] 5 F 9%

Stator frequency.

This parameter can be accessed if [Access Level] L AL is setto [Expert] E P r
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Setting <) Description

[No Freq Applied] n 0...599.0 Setting range
Hz

Factory setting: —

[Rotor Frequency] - F 9%

Rotor frequency.
This parameter displays the estimated rotor frequency with motor slip.

This parameter can be accessed if [Access Level] L AL is setto [Expert] £ P r

Setting C) Description

[No Freq Applied] n o...599.0 Setting range
Hz

Factory setting: —

[Measured output fr.] 771177 F %

Measured output frequency.

This parameter can be accessed only if the encoder module has been inserted,
and the available selections will depend on the type of encoder module used.

Setting () Description

-3,276.7...3,276.7 Hz Setting range

Factory setting: —

[Multiplying Coeff.] 1T F r %

Multiplying coefficient.
This parameter can be accessed if [Ref Freq - Multiply] /71 A 2.1 A 3 has been

assigned.
Setting () Description
0...100% Setting range
Factory setting: —

[Measured Freq] F 9 5%

Pulse input measured frequency.

This parameter can be accessed if [Frequency meter] F 9 F is not set to [Not
Configured] n o.

Setting <) Description

0...30 KHz Setting range

Factory setting: —
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[Mains Voltage] u L n

Mains voltage based on AC bus measurement, motor running or stopped.

Setting Description

1.0...6,553.5 Vac Setting range: [no meas.] u L n u n K is displayed if no value
is measured.
Factory setting: —

[Mains Voltage phase 1-2] u L !/

Mains voltage phase 1-2 measurement.

This parameter cannot be accessed on ATV930C22N4...C31N4.

Setting Description

-3,276.7...3,276.7 Vac Setting range: [No meas.] u L n u n K is displayed if no value
is measured.
Factory setting: —

[Mains Voltage phase 2-3] u L 2

Mains voltage phase 2-3 measurement.

This parameter cannot be accessed on ATV930C22N4...C31N4.

Setting Description

-3,276.7...3,276.7 Vac Setting range: [No meas.] u L n u n K is displayed if no value
is measured.
Factory setting: —

[Mains Voltage phase 3-1] w L 3

Mains voltage phase 3-1 measurement

This parameter cannot be accessed on ATV930C22N4...C31N4.

Setting Description

-3,276.7...3,276.7 Vac Setting range: [No meas.] u L n u n K is displayed if no value
is measured.
Factory setting: —

[Mains Current] L n

Actual mains current (effective value of the fundamental mode).
Accuracy: 2% (related to drive nominal current).

This parameter can be accessed on ATV980 and ATV9BO.

Setting Description
According to drive rating Setting range
Factory setting: —
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[Mains Frequency] F AL

Actual mains frequency.

This parameter can be accessed on ATV980 and ATV9BO.

Setting

Description

0.0...999.9 Hz

Setting range

Factory setting: —

[DC Bus Voltage] V b u 5

DC bus voltage.

Setting

Description

0...6,553.5 Vdc

Setting range: [No meas.] u L n u n K is displayed if no value
is measured.

Factory setting: —

[Drive Therm State] £ Hd

Drive thermal state.

The normal drive thermal state is 100%, the [Drive Overheating] o H F threshold

is setto 118%

Setting

Description

0...200%

Setting range

Factory setting: —

[Used Param. Set] L F P 5%

Used parameter set.

Configuration parameter status (can be accessed if parameter switching function

has been enabled).

Description

Not assigned

Parameter set 1 active

Parameter set 2 active

Setting Code / Value
[None] no

[Set N°1] CFP I
[Set N°2] CFP?

[Set N°3] CFP3

Parameter set 3 active

[Config. active] L n F 5

Active configuration.

Description

Transitory state

Configuration 0 active

Setting Code / Value
[In progress] no
[Config.No.0] | LA F O
[Config.No.1] | L nF |

Configuration 1 active
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Setting Code / Value Description
[Config.No.2] | LnF 2 Configuration 2 active
[Config 3 CnF3 Configuration 3 active
active]
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[Thermal monitoring]

[Thermal Monitoring] £ P /1 - Menu

Access

[Display] =» [Thermal Monitoring]

About This Menu

The content of this menu can be accessed if [Thermal monitoring] £ P P -
function has been activated , page 163.

This menu shows the present thermal value measured via analog inputs used.
NOTE: An encoder can also be used with the thermal monitoring function.

[AI1 Th Value] E H IV,[AI3Th Value] £ H 3V, [Al4 Th Value] £ H 4V, [AI5
Th Value] EH5 V%

Al1 thermal value, Al3 thermal value, Al4 thermal value and Al5 thermal value.

NOTE: Al4 and AI5 can only be accessed if the I/O extension option module
(VW3A3203) has been inserted.

Setting Description
-15.0...200.0 °C (step: 0.1 °C) Setting range (the unit depends on the setting of [Temperature
unit] S ok P).

5.0...392.0 °F (step: 0.1 °F)

Factory setting: Read-only parameter.

[Enc ThValue] E h E V%

Encoder thermal sensor value.

Setting Description
-15...200 °C (step: 0.1 °C) Setting range (the unit depends on the setting of [Temperature
unit] Su k P).

5.0...392.0 °F (step: 0.1 °F)

Factory setting: Read-only parameter.
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[PID display]

[PID display] P : L - Menu

Access

[Display] =» [PID display]

About This Menu

NOTE: This function cannot be used with some other functions.

Following parameters can be accessed if [PID feedback Assign] P : F is not set

to [Not Configured] n o.

[Internal PID ref] - P %

Internal PID reference.

Setting () Description

0...32,767 Setting range

Factory setting: 150

[PID Reference] - P L %

PID setpoint value.

Setting Description

0...65,535 Setting range

Factory setting: 0

[PID feedback] - P F %

PID feedback value.

Setting Description

0...65,535 Setting range

Factory setting: 0

[PID Error] - P E %

PID error value.

Setting Description
-32,767...32,767 Setting range
Factory setting: —
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[PID Output] r P o%

PID output value.

Setting Description

[PID Min Output] P o L ...[PID Setting range
Max Output] Fo h
Factory setting: _
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[Counter management]

[Counter Management] £ L £ - Menu

Access

[Display] =» [Counter Management]

About This Menu

This menu shows the drive and motor-related counters.

[Motor Run Time] - E HH

Motor run time.

Run elapsed time display (resettable) in 0.1 hours (length of time the motor has
been switched on).

Setting Description
0.0...119,304.5 h Setting range
Factory setting: _

[Power-on Time] PEHH

Power-on time (resettable) or counter can be set to 0 by using the [Time Counter
Reset] - P ~ parameter.

Setting Description
0.0...119,304.5 h Setting range
Factory setting: _

[Fan Operation Time] F P b E

Fan operation time.

As soon as [Fan Operation Time] F P b E reach the predefined value of 45,000
hours, a warning [Fan Counter Warning] F [ E A is triggered.

[Fan Operation Time] F P & E counter can be set to 0 by using the [Time
Counter Reset] - P - parameter.

Setting Description

0...500,000 h Setting range

Factory setting: Read Only

[Nb Of Start] » 511

Number of motor starts (resettable) or counter can be set to 0 by using the [Time
Counter Reset] - P - parameter.
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Setting Description

0...4,294,967,295 Setting range

Factory setting: _

[Cabinet Fan Opt Time] F [ E

Cabinet Fan operation time

If [Cabinet Fan Oper Time] F [ £ has reached the predefined value of 30,000
hours, a warning [Cabinet Fan Counter Warn] F L [ A is triggered.

This parameter can be accessed on ATVe30eeeF, ATVe50eeeF, ATVe60,
ATVe80, and ATVeLO.

Setting Description

0...500,000 h Setting range

Factory setting: Read Only

[AFE Run Time] b - HH

AFE Run Time
This parameter can be accessed on ATV980 and ATV9BO0.

Setting Description

0.0...429,496,729.5 h Setting range

Factory setting: _

[AFE Power-On Time] t PHH

AFE brick power on elapsed time

This parameter can be accessed on ATV980 and ATV9BO0.

Setting Description

0.0...429,496,729.5 h Setting range

Factory setting: _

[AFE Fan Operation Time] F b A E

AFE Fan Operation Time

If [AFE Fan Operation Time] F b A E has reached the predefined value of
45,000 hours, a warning [AFE Fan Counter Warn] F [ b H is triggered.

This parameter can be accessed on ATV980 and ATV9BO.

Setting Description

0...50,000 h Setting range

Factory setting: _
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[AFE Nb of starts] b n 5 A

AFE number of starts

This parameter can be accessed on ATV980 and ATV9BO0.

Setting

Description

0...4,294,967,295

Setting range

Factory setting: _

[DBRRunTime] - - HH

Braking resistor run time

Setting

Description

0.0...119,304.5 h

Setting range

Factory setting: _

[BUO Fan Operation Time] F b b E

Braking unit fan operation time

[BUO Power-on time] - PHH

Setting Description
0...500,000 h Setting range
Factory setting: _
Braking unit Power-on time
Setting Description

0.0...119,304.5 h

Setting range

[Time Counter Reset] - P r

Factory setting: _
Time counter reset.
Setting C) Code / Value Description
[No] no No
Factory setting
[Run Time rEH Run time reset
Reset]
[Power ON PEH Power ON time reset
Time Reset]
[Reset Fan FEH Reset fan counter
Counter]
[Clear NSM] nSn Clear number of motor starts
LCIe]ar AFE FbLAE Clear AFE Fan operation time ()
an
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Setting <) Code / Value Description
[Clear FLCE Clear cabinet fan operation time
Cablnet Fan] NOTE: This selection can be accessed on ATVe30eeeF,
ATVe50eeeF, ATVe60, ATVe80, and ATVeLO.
[Clear AFE LPEHR Clear AFE power ON time (1)
Power ON
Time]
[Clear BRTH] brth Clear AFE run time (V)
[Clear AFE bnSA Clear AFE brick number of start (1)
Nb. start]
[Clear BUO rrkEH Clear Braking Unit run time.
Run Time]
[Clear BUO rPEH Clear Braking Unit Power-on time.
Power On
Time]
[Clear BUO FbbE Clear Braking Unit fan operation time.
Fan Time]
1 This selection can be accessed on ATV980 and ATV9BO0.
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[Other state]

[Other state] 5 5 £ - Menu

Access

About This Menu

List

[Display] =» [Other state]

List of secondary states.

[Sleep Active] 5L 11
[Modbus Cominter.] 5L F |
[Sleep Boost active] 5L P b
[Internal Error22] .n F 11
[Set 1 active] L F P !/

[Set2 active] L F P2

[Set 3 active] L F P 3
[Automatic restart] Au £ o
[DC Bus Charged] db L
[Fast stop Active] F 5 E
[Fallback Frequency] F - F
[Speed Maintained] -~ L 5
[Type of stop] 5 £ £
[Encoder Config] L [

[In braking] b - 5
[Backspin Active] b 5 [

[DC Bus Ripple Warn] d L W
[Pwr BackupWarn] - FE A
[Ref Freq Warning] 5 - A
[Forward] MF - d
[Reverse] M- r 5

[In motor fluxing] F L X

[Autotuning] £ u n
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[1/O0 map]

[I/O map] IOM- Menu

Access

[Display] =¥ [I/O map]

About this Menu

This menu shows information about the inputs and the outputs of the drive such
as: the function assigned, the configuration and the present value or state.

The information is separated in different categories/menus:
+ [Digital Input Map] L : A -: The mapping of the digital inputs,
* [Analog inputs image] A : A -: The image of the analog inputs,
+ [Digital Output Map] L o A -: The mapping of the digital outputs and relays,

* [Analog Outputs image] A o A -: The image of the analog outputs and the
Pulse Train Output (PTO),

» [Freq. signal image] F 5 : -: The image of the pulse inputs,

» [Cabinet Digital Input Map] L L A -: The mapping of the cabinet digital
inputs,

+ [Cabinet Digital Output Map] L o L A -: The mapping of the cabinet digital
outputs.

The parameters available in this menu are in read-only mode, they cannot be
configured.

For more information on the inputs/outputs configuration, refer to the submenus in
[Complete settings] =P [Input/Output].

[Digital Input Map] L A -

This menu is used to display the state of digital inputs. Use the touch wheel to
scroll through the digital inputs:

+ STO_A and STO_B: inputs of the safety STO function. For more information,
refer to the embedded safety function manual of the drive.

» Digital inputs DI1 to DI8 of the drive,

» Optional digital inputs DI11 to DI16 if VW3A3203 Extended 1/0 module has
been inserted.

On the Graphic Display Terminal , click the digital input to see all the functions that
are assigned to the digital input in order to verify the compatibility with the multiple
assignments (low level assignment and high level assignment). If no functions
have been assigned, [Not assigned] ~ o is displayed.

For more information on the digital inputs refer to [Complete settings] =» [Input/
Output] =» [DI/DQ].

[Analog inputs image] A A -

This menu is used to display the value of analog inputs. Use the touch wheel to
scroll through the analog inputs:

« [AM] A . IC - to[AI3] A 3L -:Analog inputs Al1 to Al3 of the drive.

« [Al4] A +4C - and[AI5] A , 5[ -:Optional analog inputs Al4 and AlI5 if
VW3A3203 Extended I/0O module has been inserted,
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* [Enc Resistor Value] £ H E r: The resistor value (in Ohm) linked to the
thermal monitoring function estimated via the encoder. This parameter is
visible if an encoder is present and if [Enc Therm Sensor Type] E HE E is
set to a value different from [None] n o n E.

The physical value of the analog input Alx shown in this menu corresponds to the
parameter [Alx] A : X L. The range and the unit depend on the customer
configuration.

On the Graphic Display Terminal , click the analog input Alx (with ‘X’ from 1 to 5) to
display:

+ [Alx Assignment] A : X A: all the functions associated with the analog input
in order to verify, for example, compatibility problems with the multiple
assignments,

* The minimum and maximum values according to the configured type [Alx
Type] A X E:

o [Alx minvalue] u :L X and [Alx max value] » : H X with [Voltage]
10 u type,

o [Alx min. value] [ - L X and [Alx max. value] [ ~ H X with [Current]
0 A type.

* The configured value of the interference filtering: [Alx filter] A + X F.

For more information on the analog inputs refer to [Complete settings] =» [Input/
Output] =» [Analog 1/O].

[Digital Output Map] L o A -

This menu is used to display the state of relays and digital outputs. Use the touch
wheel to scroll through them:

* R1to R3: the relays of the drive.

* R4 to R6: the optional relays if VW3A3204 Extended relay module has been
inserted.

+ DQ1: the digital output DQ of the drive,

+ DQ11 and DQ12: the optional digital output if VW3A3203 Extended 1/O
module has been inserted.

NOTE: The digital output DQ can also be used as a Pulse Train Output
depending on the configuration of PTO - DQ Switch (SW2). Refer to the
installation manual.

On the Graphic Display Terminal , click the relay or the digital output to display:

+ The function assigned to the digital output or the relay. If no functions have
been assigned, [Not assigned] n o is displayed,

» The delay time,
* The active level (high or low),
* The holding time.

For more information on the configuration of the digital outputs and the relays refer
to [Complete settings] =» [Input/Output].

[Analog Outputs image] Ao A -

This menu is used to visualize the value of analog outputs and the value of the
Pulse Train Output (PTO). Use the touch wheel to scroll through the outputs
[AQ1] Ao IL -, [AQ2] Ao 2L - and[PTO Frequency] PEo L -.

The physical value of the analog output AQx displayed in this menu corresponds
to the parameter [AQx] A o X L. The range and the unit depend on the customer
configuration.

On the Graphic Display Terminal , click the analog outputs to display:
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[AQx Assignment] A o X: the function associated with the analog output in
order to verify, for example, compatibility problems with the multiple
assignments,

The minimum and maximum values according to the configured type [AQx

Type] A9 X E:

o [AQx min value] u o L X and [AQx max value] » o H X with [Voltage]
10 u type,

> [AQx min value] A o L X and [AQx max value] A o H X with [Current]
O A type.

[Scaling AQx min] A 5 L X (respectively [Scaling AQx max] A5 H X): The
scaling of the lower limit (respectively upper limit) of the assigned parameter,
as a percentage of the minimum (respectively maximum) possible variation.

The configured value of the interference filtering: [AQx filter] A 9 X F.

The PTO physical value (parameter [PTO Frequency] P E o [ ) depends on the
customer configuration. The range is 0.00...655.35 kHz.

On the Graphic Display Terminal , click the PTO to display:

[PTO Assign] P E o: the function associated with the Pulse Train Output
(PTO). If no functions have been assigned, [Not configured] n o is
displayed.

[PTO Max Output Freq] P £ o H: the maximum output frequency of the
PTO. The value is between 1.00 and 30.00 kHz. By default, the value is 4.00
kHz. This information is accessible if the PTO is assigned ([PTO Assign]

P Lt o is set to a value different from [Not configured] »n o and [DQ1]

do I).

NOTE: Refer to the installation manual to configure DQ (DQ+ and DQ-) as
pulse train output PTO.

For more information (such as the configuration), refer to [Complete settings] =»
[Input/Output] =» [Analog I/O].

[Freq. signalimage] F 5 -

This menu is used to visualize the frequency of configured pulse inputs. Use the
touch wheel to scroll through the pulse inputs:

[DI7 frequency measured] P F L 7 - and [DI8 frequency measured]

P F L B -. The displayed value corresponds to the parameter [DIx
Frequency Measured] P F L X. The unitisin 0.01 Hz and the range is 0...
42,949,672.95 Hz.

[Encoder Pulse Freq] E L F r: Encoder pulse frequency if the encoder is
used as a pulse input speed reference ([Encoder usage] £ » u is setto
[Speed Reference] P L ) and a pulse train generator is connected to the
encoder inputs ([Reference Type] P L A is set to [Frequency Generator]
Pt L). The unitis 0.01 kHz and the range is -21,474,836.47...21,474,836.47
kHz.

[Encoder Frequency] £ : F L : Encoder frequency if the encoder is used as
a speed reference ([Encoder usage] E n u is set to [Speed Reference]

P [ r) and a standard encoder is used ([Reference Type] P ; A is set to
[Encoder] £ n L). The unitis 0.01 Hz and the range is
-21,474,836.47...21,474,836.47 Hz.

On the Graphic Display Terminal , click a pulse input to display information such
as the function assigned to the pulse input, the low and high configured frequency
and the interference filtering pulse input cut-off time of the low-filter.

NOTE: There is no such information for the encoder frequency and the
encoder pulse frequency.

For more information (such as the configuration), refer to [Complete settings] =»
[Input/Output].
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[Cabinet Digital InputMap] L L A -

It can be accessed on ATVe60, ATVe80 and ATVeL, equipped with cabinet 10,
and if [Access Level] L A Lis setto [Expert] E P r.

This menu is used to visualize the state of cabinet digital inputs. Use the touch
wheel to scroll through the cabinet digital inputs D50 to D59.

On the Graphic Display Terminal, click the digital input to see all the functions that
are assigned to the digital input in order to verify the compatibility with the multiple
assignments (low level assignment and high level assignment). If no functions
have been assigned, [Not assigned] » o is displayed.

[Cabinet Digital Output Map] L o L A -

It can be accessed on ATVe60, ATVe80 and ATVeL, equipped with cabinet 10,
and if [Access Level] L A LCis setto [Expert] E P r.

This menu is used to visualize the state of cabinet digital outputs. Use the touch
wheel to scroll through the cabinet digital outputs.

On the Graphic Display Terminal, click the relay or the digital output to display:

» The function assigned to the digital output or the relay. If no functions have
been assigned, [Not assigned] n o is displayed,

* The delay time,
* The active level (high or low),
* The holding time.
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[Communication map]

[Communication map] L 77117 - Menu

Access

About This Menu

[Display] =» [Communication map]

This menu gives access to monitoring parameters linked to:

» The sources of command and references,

+ The command and state registers,

* Fieldbus communication.

For more information about the command and reference refer to [Command and
Reference] L - P - Menu , page 203 .

Topic

Description

Related manual

[Command Channel] L N d [
parameter

This monitoring parameter shows
the current active command
channel. For more information ,
page 109.

[Cmd Register] L I1d
parameter

This parameter shows the current
value of the command register in
hexadecimal. For more information
see below , page 110.

[Ref Freq Channel] - FL C
parameter

This monitoring parameter shows
the current active reference
channel. For more information see
below , page 110.

[Pre-Ramp Ref Freq] F - H
parameter

This monitoring parameter shows
the current value of the Frequency
reference before ramp. For more
information see below , page 111.

[CIA402 State Reg] £ £ A
parameter

This monitoring parameter shows
the current value of the CIA402
state register in hexadecimal. For
more information , page 111.

Menu

EtherCAT fieldbus module
(VW3A3601).

[Modbus network diag] /1 n d - | This menu is related to the Modbus | NHA80939
Menu serial communication port on the
bottom of the control block.
[Modbus HMI Diag] 1 d H - This menu is related to the Modbus | _
Menu serial communication port on the
front of the control block. It is used
by default for the Graphic Display
Terminal .
[Ethernet Emb Diag] TP E - This menu is related to the NHA80940
Menu Ethernet Embedded
communication.
[DeviceNet Diag] d V n - Menu | This menu is related to the NHA80942
DeviceNet fieldbus module
(VW3A3609).
[Profibus Diag] P r b - Menu This menu is related to the Profibus | NHA80941
DP fieldbus module (VW3A3607)
[PROFINET Diag] P r n - This menu is related to the Profinet | NHA80943
Menu fieldbus module (VW3A3627).
[EtherCAT Module] E E L - This menu is related to the NHA80946
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Topic Description Related manual
[Powerlink Diag] PW L - Menu | This menu is related to the PHA99693
POWERLINK fieldbus module
(VW3A3619).
[Command word image] This menu contains command -
LW - Menu word images according to the

communication sources. The
description is similar to [CMD
Register] L 1d.

* [ModbusCmd] L d |
* [CANopenCmd] L 1d 2

+ [COM. Module Cmd.]
L 1 d 3 (for other fieldbus
such as Profibus, etc.)

* [Ethernet Embd cmd.]

cnds
[Freq. ref. word map] - W . - This menu contains frequency -
Menu reference images according to the

communication sources. The
description is similar to [Ref
Frequency] LFR.

* [Modbus RefFreq] L F r |
* [CANRefFreq] L Fr 2

*+ [Com Module Ref Freq]
L F r 3 (for other fieldbus
such as Profibus, etc.)

* [Ethernet Embd Ref Freq]
LFr5S

NOTE: the unit depends on the bit
9 of CMI: the internal command
register. Refer to the
communication parameters for
more information , page 15 .

[CANopen map] L n 1 - Menu | This menu is related to the NHA80945
CANopen module (VW3A3608,
VW3A3618, VW3A3628).

[Command Channel] L lTd L

Command channel.

Read only parameter. This monitoring parameter shows the current active
command channel.

Setting Code / Description

Value
[Terminals] LEEr Command via terminal block

Factory Setting

[Ref.Freq-Rmt. Lcr Command via Graphic Display Terminal
Term]
[Ref. Freq- ndb Command via Modbus
Modbus]
[Ref. Freq- CAn Command via CANopen if a CANopen module has been
CANopen] inserted
[Ref. Freq-Com. nEE Command via fieldbus module if a fieldbus module has been
Module] inserted
[Embedded EEH Command via Embedded Ethernet
Ethernet]
[PC tool] PwW5S Command via commissioning software.
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[Cmd Register] L /1d

Command register (depending on the selected profile using [Control Mode]
L HL F and depending on the type of wire control using [2/3-wire control]

ECC).

This parameter shows the current value of the command register in hexadecimal.

Bit Description, Value
CiA402 profile 2-wire 1/O profile 3-wire transition 1/0
profile
(CHCF = SIM or SEP) (CHCF =10 and TCC=
2C) (CHCF=I0O, TCC=3C)
0 Set to 1: "Switch on" Forward (on state) Stop (run authorization):
/Contactor command command:
0: Stop
0: No forward
command 1: Run is authorized on a
forward or reverse
1: Forward command command
NOTE: The NOTE: The assignment
assignment of bit 0 of bits 0 and 1 cannot be
cannot be modified. It modified. It corresponds
corresponds to the to the assignment of the
assignment of the terminals. It can be
terminals. It can be switched. Bits 0 Cd00
switched. Bit 0 Cd00 is | and 1 CdO1 are only
only active if the active if the channel of
channel of this control this control word is active.
word is active.
1 Set to 0: "Disable voltage" Can be assigned to Forward (on 0 to 1 rising
/Authorization to supply AC commands edge) command
power
2 Set to 0: "Quick stop" Can be assigned to
commands
3 Set to 1: "Enable operation”
/Run command
4to6 Reserved (=0)
7 "Fault reset"
acknowledgment active on 0
to 1 rising edge
8 Set to 1: Halt stop according
to the [Type Of Stop] 5 £ E
parameter without leaving
the operation enabled state
9and 10 Reserved (=0)
11t0 15 Can be assigned to
commands

[Ref FreqChannel]l] - FL [

Active channel of reference frequency. Read-only parameter.

This monitoring parameter shows the current active reference channel.

Setting Code / Description
Value
[Terminals] EEr Reference via terminal block

Factory Setting

[Ref.Freq-Rmt. LCC Referencevia Graphic Display Terminal

Term]

[Ref. Freq- ndb Reference via Modbus

Modbus]

[Ref. Freq- CAN Reference via CANopen if a CANopen module has been
CANopen] inserted
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Setting Code / Description
Value
[Ref. Freq-Com. nEL Reference via fieldbus module if a fieldbus module has been
Module] inserted
[Embedded EEH Reference via Embedded Ethernet
Ethernet]
[PC tool] PwW5 Reference via commissioning software.

[Pre-Ramp RefFreq] F - H

Frequency reference before ramp (signed value). Read-only parameter.

It enables to display the reference frequency (before ramp) applied to the motor,
regardless of which channel for reference value has been selected (see , page

203)

Setting

Description

-599.0...599.0 Hz

Range value: The value cannot go higher than [High Speed]
H 5 P and lower than —1* [High Speed] H5 P.

[CIA402 State Reg] E E A

CIA402 State Register.

With CIA402 profile, the combination of bits 0, 1, 2, 4, 5 and 6 defines the state in
the DSP 402 state chart (see the annex).

The value is identical in the CiA402 profile and the 1/O profile. In the I/O profile, the
description of the values is simplified and does not refer to the CiA402 (Drivecom)

state chart.
Bit Description
CiA402 profile (CHCF = SIM or SEP) | 1/O profile (CHCF =10)
0 "Ready to switch on", 1 = awaiting Reserved (=0 or 1)
power section line supply
1 "Switched on", ready 0: Not ready / 1: Ready
2 "Operation enabled", running Running:
0: The drive does not start if a reference other
than zero is applied
1: Running, if a reference other than zero is
applied, the drive can start
3 Operating detected error state: Operating detected error state:
0: Inactive / 1: Active 0: Inactive / 1: Active
4 "Voltage enabled", 1=power stage Power stage supply (1=present /0=
supply present unavailable)
NOTE: When the drive is powered by NOTE: When the drive is powered by the
the power stage only, this bit is always power stage only, this bit is always at 1.
at1.
5 Quick stop (0 = active) Reserved (= 1)
6 "Switched on disabled", power stage Reserved (=0 or 1)
supply locked
7 1: Warning 1: Warning
8 Reserved (= 0) Reserved (= 0)
9 Remote:
0: Command or reference via the Graphic Display Terminal
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Bit Description

CiA402 profile (CHCF = SIM or SEP) | 1/O profile (CHCF = 10)

1: Command or reference via the network

10 1: The targeted reference has been 1: The reference has been reached
reached

NOTE: When the drive is in speed
mode, this is the speed reference.

1" "Internal limit active": Reference outside limits:
0: The reference is within the limits 0: The reference is within the limits

1: The reference is not within the limits 1: The reference is not within the limits

NOTE: When the drive is in speed NOTE: When the drive is in speed mode, the
mode, the limits are defined by LSP limits are defined by LSP and HSP
and HSP parameters. parameters.

12 Reserved (=0) Reserved (= 0)

13 Reserved (=0) Reserved (= 0)

14 "Stop key", STOP via stop key:

0: STOP key not pressed
1: Stop triggered by the STOP key

15 "Direction", direction of rotation:
0: Forward rotation at output

1: Reverse rotation at output
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[Data logging]

[Distributed logging] 4 L o - Menu

Access

[Display] =» [Data logging] =P [Distributed logging]

About This Menu

This menu is used to store data following specific parameters.

The distributed logging function allows to log up to four parameter distributions at
the same time. Each parameter storage is synchronized with the same sample
time.

The result of this function gives the possibility to extract a bar graph with 10 bars
(every 10% of the defined maximum value) to visualize the distribution for each of
the four selected parameters.

NOTE: Any modification of the data logging function configuration will clear
the data previously stored.

This function aims at extracting samples of data to store them. When available,
these samples can be uploaded by other tools (SoMove and/or Webserver). Data
logging meets the need to record and store data over time.

The drive can store the following data:

Type of [Data Description [Data logging] Access
logging] storage: Automatic/

Manual
Drive identification Drive identification Automatic, in SoMove

data [Dashboard] d 5 H -

menu Webserver
Even warning logging | Warning logging Automatic, in SoMove

[Dashboard] d 5 H -

menu Webserver
Even error logging Error logging Automatic, in SoMove

[Dashboard] d 5 H -

menu Webserver
Distribution logging 4 Distribution data Manual Webserver
Energy logging 1 Energy logging data | Automatic, in SoMove

[Dashboard] d 5 H -

menu Webserver

Activation

To activate [Distributed logging] dL o -:
+ Select 1 to 4 data to store with [Log dstrb prm select] L d P -
» Set[Log Distrib State] L J E n to[Start] 5 £ Ar E

The logging starts as soon as the motor is running.

To stop logging, set [Log Distrib State] L d E n to[Stop] S E o P.

[Log Distrib State] L d £ n

Logging distribution state.
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Setting <) Code / Value Description
[Stop] StoP Distribution logging disabled
Factory setting
[Start] SEArFE Distribution logs only when the motor is started
[Always] ALWHAYS Distribution logs all the time
[Reset] rESEE Distribution logging reset (configuration, data)
[Clear] CLEAF Clear distribution data
[Error] Error An error has been detected during distribution logging
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[Log dstrb prm select] L 4 P - Menu

Access

[Display] =» [Data logging] =P [Distributed logging]=» [Log dstrb prm

selectg]

About This Menu

This menu allows you to select up to 4 parameters for data logging. The peak

value for each parameter is also stored.

[Log Distrib. Data1] L d d / to [Log Distrib. Data4] L dd 4

Logging distribution data 1 to 4.

Code / Value Description
Setting () 5
[Distrib. Log. no Distribution logging disable
Disable]

Factory setting

[Motor rFr Motor frequency
Frequency]
[Motor LLCr Motor current
Current]
[Motor Speed] | 5P d Motor speed
[Motor vo P Motor voltage
Voltage]
[Motor Mech. aPrW Motor mechanical power
Power]
[Input Elec. P\ Input electrical power
Power]
[Output Elec. EPrW Output electrical power
Power]
[Motor okt r Motor torque
Torque]
[Mains uln Mains voltage
Voltage]
[DC BUS Vbub5s DC BUS voltage
Voltage]
[Al1 ThValue] | EH IV Thermal sensor Al1
[AI3 ThValue] | EH 3V Thermal sensor Al3
[Al4 ThValue] | EHHYV Thermal sensor Al4
[AI5 ThValue] | EHS5V Thermal sensor AI5
[Drive EHdA Drive thermal state
Thermal
State]
[Motor Therm | £ Hr Motor thermal state
State]
[Mains L n Main estimated current
Current]
[Input 19w Re-active Electrical input power estimation
Reactive
Power]
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[Distributed logging] 4 L o - Menu

Access

About This Menu

[Log Distrib Slp Time] L d 5 £

[Dist Max Val1] L d

Code / Value Description
Setting <) g
[Input Power PwWF Main power factor
factor]
[DBR Thermal | EHbB Braking thermal state
State]

[Display] =» [Data logging] =» [Distributed logging]

NOTE: If a log data exceeds the user defined maximum values for log
distribution data, this value will not be stored in the log distribution.

Logging distribution sample time.

Setting () Code / Value Description
[200 ms] coons 200 ms
[1 second] 15 1s

Factory setting
[2 second] 25 2s
[5 second] 55 5s

M I to[DistMaxVal4] L dNMH4

Maximum value of the log distribution data 1 to maximum value of the log
distribution data 4.

The defined maximum value corresponds to 100 % of the stored data. Adjust the
maximum value to adapt the full range of the logging distribution data.

Setting C)

Description

10...65,535

Setting range

Factory setting: 65,535 (the setting can be adapted when
modifying [Log Distrib. Data1] L d d I...[Log Distrib. Data
4 L ddH.
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[Braking Unit Option]

[Braking Unit Option] &6 v o - Menu
Access

[Display] =» [Braking Unit Option]

About This Menu

This menu can be accessed if a Braking Unit Option has been configured.

[DBR thermal state] £ Hb

Braking Resistor thermal state

Setting Description

0...118% Setting range

Factory setting: Read only

[Braking Resistor Energy] 6 - E L

Braking resistor energy counter

Setting Description

0...4,294,967,295 kWh Setting range

Factory setting: Read only

[DBRRunTime] - - HH

Braking resistor run time

Setting Description

0.0...119,304.5 h Setting range

Factory setting: Read only

[BUO Fan Operation Time] F b b E

Braking unit fan operation time

Setting Description

0...500,000 h Setting range

Factory setting: Read only

[BUO Power-on time] - PHH

Braking unit Power-on time
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Setting Description
0.0...119,304.5 h Setting range
Factory setting: Read only
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[Complete settings] [ 5 E -
What’s in This Chapter
[Macro configuration] ..o 121
[Motor parameters] TP A - MENU ........c.coiiiiiiiiiiiiii e 122
[Define system UNitS] ...........ccooiiiiiiiiii e 201
[Command and Reference] L r P - Menu ..........ooooiiiiiiiiiiiiiiiiieec, 203
[Pump functions] - [PID controller] .................ccoiiiiii e, 219
[Pump functions] - [Sleep/wakeup]............ccccoooiiiiiiiiiiiiiiii e, 240
[Pump functions] - [Feedback monitoring] ............cc....ocoiiiiiiiin. 247
[Pump functions] - [ENA System] ..., 249
[Pump functions] - [Backspin Control] ......................ccooiiiiiiin . 252
[Pump monitoring] - [Pumpcycle monitoring] ................ccoooeiiiiiiinnen, 256
[Pump monitoring] - [Thermal monitoring] ................cc..coiiii, 258
[Master/SIave] .........oouiiiiiii e 259
[Backlash compensation]..............coooiiiiiii 288
[Hoisting Functions].............oooo e, 299
[Hoisting monitoring] .............oooiiiiiii 331
[Conveyor FUNCLIONS].........c..iiiiii e 333
[Generic functions] - [Speed limits] ..., 336
[Generic functions] -[Ramp] ...........ccooooiiiiiiiiii e, 339
[Generic functions] - [Ramp switching] ................ccooooiii 343
[Generic functions] - [Stop configuration] .......................... 345
[Generic functions] - [Auto DC injection]...................coooiiiiiiiiii e, 352
[Generic functions] - [Ref. operations] .................cccooiiiiiiii i 356
[Generic functions] - [Preset speeds] ............ccooiiiiiiiiiii 358
[Generic functions] - [+/-speed] ............cocoiiiiiiiii e, 361
[Generic functions] - [+/- speed around ref].................cooi 364
[Generic functions] - [Jump frequency] ..., 367
[Generic functions] - [PID controller].................ccooiiiiii i, 369
[Generic functions] - [Feedback mon.] ................coiiiiiiiiii 391
[Generic functions] - [Threshold reached]......................l, 392
[Generic functions] - [Mains contactor command]..................................... 395
[Generic functions] - [Output contactoremd] ..., 398
[Generic functions] - [Reverse disable] ..., 402
[Generic functions] - [Torque limitation].........................ccoon . 403
[Generic functions] - [2nd current limit.]................cooo 408
[Generic functions] - [JOg].......cc.oi i, 410
[Generic functions] - [High Speed Switching]......................ccoooii, 412
[Generic functions] - [Memo reference frequency] ..............cccooiiiiiiiinnnenn, 414
[Generic functions] - [Brake logic control].................c...ooii, 415
[Generic functions] - [Limit switches]........................coo 416
[Generic functions] - [Positioning by sensors].............ccccooooiiin. 418
[Generic functions] - [Torquecontrol] ...................cooiiiii i, 428
[Generic functions] - [Parameters switching] .......................c...ooi, 436
[Generic functions] - [Stop after speed timeout].........................o 441
[Generic functions] - [Active Front End] .....................c.coi 443
[Generic functions] - [Bus Ref Link] .............cccooooiiiiiiiiiii 444
[Generic functions] - [DC bus supply] .........cccooiiiiiiiiii e, 446
[Generic functions] - [Multimotors config].................c...co, 448
[Generic functions] - [Liquid Cooled Drive] ...........cccc.oooiiiiiiiiiiiiiii, 452
[Generic Functions] [External Weight Measurement] ................................ 454
[Generic functions] — [Power backup]...............ccoooiiiiiiin 457
[Generic MoNItoring] ..o 460
[Input/Output] - [I/O assignment] ..., 471
[Input/Output] - [DI/DQY].........cuiiiiiiiiieeeiie e 477
[Input/Output] - [Analog /O] ... 489
[Input/Output] - [Relay] .........ooom e 510
[Encoder configuration] ... 520
[Error/Warning handling]...........ccoooiiiiiiiiiii e 528
[MaintenanCe]. .. ....cooun e 574
[Cabinet /O Function] L AB F - ..., 581

NHA80757.10 119



Variable Speed Drives for Asynchronous and Synchronous
Motors [Complete settings] L 5 E -

Introduction

[Complete settings] L 5 £ - menu presents all the settings related to drive

functions for:
* Motor and drive configuration
* Application functions
» Monitoring functions
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[Macro configuration]

[Macro configuration] 1L - - Menu

Access

[Complete settings] =» [Macro configuration]

About This Menu

This menu allows to select an application type in order to display only the
parameters and menus useful for the selected application.

The application type selection should be done prior to the application settings.

Menu [Generic Pump [Hoisting] [Conveyor] [All
Control] Ho St LConu Applications]
GPNP ALL

[Pump X X

functions]

PFE -

[Pump X X

monitoring]

PPE -

[Hoisting X X

functions]

HF E -

[Hoisting X X

monitoring]

HIln -

[Conveyor X X

functions]

CFE -

[Application Selection] AP P E

Application selection.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

If this parameter is changed, the functions of the current configuration are
disabled. The assignments of the inputs and/or outputs of functions that are no
longer used as a result of the modified setting of the parameter are reset to the
factory settings.

» Verify that this change is compatible with the type of wiring used.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Setting Code / Value Description
[Generic LPNOP Generic pump control application
Pump
Control]
[Hoisting] HoSE Hoisting control application
[Conveyor] LonV Conveyor control application
[All ALL All Applications
Applications]
Factory setting
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[Motor parameters] /1P A - Menu

[Motor parameters] /1P A - Menu

Access

About This Menu

[Complete settings] =» [Motor parameters]

For an application where less than 120% of overload is required

» Power rating of the drive could be equal to power rating of the motor

» Normal rating should be used

For an application where more that 120% of overload is required (up to 150%)

» Power rating of the drive should be greater than power rating of the motor

+ High rating could be used to pre-adjust motor nameplate parameter

High rating or Normal rating depend of the machine cycle.

If high rating is selected, drive current limitation is extended to 1.5 x In and

maximum values of motor parameters linked to current and/or power are reduced.
When switching from one to another selection, all the related parameters are set
to their factory setting values.

In any case, the maximum current of the drive does not change. Setting the drive
to high rating mode decreases the nominal values for the motor parameters. It
means that for the same motor, an oversized drive is required in high rating mode.

ATV900 Motor Control Types

ATV900 drive embeds 8 motor control types which covers all the use cases
depending of the application.

The following table shows the Motor Control types selection depending of the

application needs:

Control Motor Type [Motor Control Type] | Description
L E E selection
Open-Loop Asynchronous motor [SvCV]v Vvl Voltage vector control
law with slip
compensation
[UIFVC 5pts] u F 5 5 points U/F vector
control law
[Energy Sav.] nL d Energy saving control
law
Synchronous motor [Sync.mot.] 549 n Permanent magnet
control law
[SYN.UVC]5Ynu Permanent magnet
control law for variable
torque applications
Reluctance motor [Reluctance Motor] Reluctance motor
SrV L control law
Closed-Loop (1) Asynchronous motor [FVClFV L Current vector control
law
Synchronous motor [Sync.CL] F54Y Permanent magnet
control law

(1) For these applications, an encoder must be present and configured.
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Parameters List for Asynchronous Motors

The following table shows the minimum parameters list that needs to be
configured for asynchronous motors depending of [Motor Control Type] [ E E
selection:

NOTE: After setting these parameters, it is recommended to perform an
[Autotuning] £ u n to optimize the performances. If one of these parameters
is modified, autotuning must be re-performed.

Parameters [SVCV] VvV L [FVC]FV L [U/F VC 5pts] [Energy Sav.]
uF 5 nld

[Motor v v v v

Standard] & F -

[Nominal Motor | v v v v

Power] n P r or

[Motor 1

Cosinus Phi]

La5®

[Nom Motor v v v v

Voltage] un &

[Nom Motor v v v v

Current] n [ r

[Nominal Motor | v v v v

Freql F - 5

[Nominal Motor | v/ v v v

Speed] n 5 P

[Encoder Type] v 2

uELP

[Encoder v @2

supply volt.]

uELV

[Encoder Vv 2)

usage] £ nu

(1) Depending on [Motor Param Choice] /1P L

(2) Encoder settings depend of the encoder used on the application (see [Encoder configuration]
1En-).

Parameters List for Synchronous or Reluctance Motors

The following table shows the minimum parameters list that needs to be
configured for synchronous or reluctance motors depending of [Motor Control
Type] L E E selection:

NOTE: After setting these parameters, it is recommended to perform an
[Autotuning] £ u n to optimize the performances. If one of these parameters
is modified, autotuning must be re-performed.

Parameters [Sync. mot.] [Sync.CL] F54 | [SYN_UVC] [Reluctance
54n SYnu Motor] 5~V [

[Sync Nominall] | v v v v

nCr5S

[Nom v v v v

SyncMotor

Speed] n 5P 5

[Nom Motor v v v v

torque] £ 95

[Pole pairs] v v v v

PPn5S

[Angle setting v v v v

type] ASE
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Parameters [Sync. mot.] [Sync.CL] F54 | [SYN_UVC] [Reluctance
54n SYnu Motor] 5~V [

[Encoder Type] v ()
uELP

[Encoder v )
supply volt.]
uwELV

[Encoder v ()
usage] £ n u

[Autotuning v @
Typel E unk

(1) Encoder settings depend of the encoder used on the application (see [Encoder configuration]
1En-).

(2) [Autotuning Type] £ u n E can be changed to optimize the performances with Reluctance
motors.

[Dual Rating] d r E

Dual rating state.

Select the normal/heady duty depending on the overload required on the
application.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u n and/or [Rotation Tune Select] 5 E u - arereset to
[Default] £ A &. You will need to re-perform autotuning.

Setting Code / Value Description

[Normal Duty] | nor 1AL Normal rating, drive current limitation is 1.2 x In

Factory setting

[Heavy Duty] H.GH High rating, drive current limitation is 1.5 x In

[Motor Control Type] L E E

Motor control type.

Set this parameter according to the application and the type of motor. The
selection must be done before entering motor parameter values.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u »n and/or [Rotation Tune Select] 5 £ u - arereset to
[Default] £ A &. You will need to re-perform autotuning.

Setting Code / Value Description

[SVC V] Vv [l Voltage vector control (Sensorless flux vector V): Open-loop
voltage flux vector control with automatic slip compensation
according to the load. It supports operation with a number of
motors connected in parallel on the same drive (if motors are
identical).

Factory setting

[FVC] FVL Current vector control closed loop (Full flux vector): Closed-
loop current flux vector control for motors with encoder sensor;
this option can be selected if an encoder module has been
inserted.

NOTE: Verify the encoder before selecting [FVC] F V L.

[U/F VC 5pts] uF 5 U/F VC 5 point voltage/frequency:

124 NHA80757.10



Variable Speed Drives for Asynchronous and Synchronous
[Complete settings] L 5 E - Motors

Setting Code / Value Description

UA

P
F
> > > > >

The profile is defined by the values of parameters u n 5,
Fr5, ultou5and F Ito F5.Theresultis the blue
curve.

By default,if u /1to w5 and F Ito F 5 are not modified
(factory settings), the used profile is defined by 2 points (see
the green curve).

NOTE: UOQ is the result of an internal calculation based on
motor parameters and multiplied by u F r (%). UO can be
adjusted by modifying u F r~ value.

[Sync. mot.] 59n Open-loop synchronous motors: Motor control type specific for
permanent magnet synchronous motors.

[Energy Sav.] nld Specific motor control type optimized for energy saving.

This motor control type automatically reduces the drive output
current according to the motor load. This automatic current
level adaptation allows energy saving for periods when load is
kept to a minimum and preserves the drive performance up to
full load.

[Sync.CL] FSsYy Closed-loop synchronous motor: For permanent magnet
synchronous motors, with encoder. This selection is only
possible if an encoder module has been inserted.

NOTE: Verify the encoder before selecting [Sync.CL]
FS5HY.

[SYN_U VC] SYnu Open-loop synchronous motor: Motor control type specific for
permanent magnet synchronous motors. This motor control
type is used for variable torque applications.

[Reluctance S5rVec Synchronous reluctance Motor: Motor control type for

Motor] reluctance motors. This motor control type is used for variable
torque applications. If the maximum output current of the drive
is not equal or greater than the motor current, this will lead to a
lake of torque performances. [Stall Monitoring] 5 £ P [
function helps to prevent a motor overload by monitoring the
motor current and the speed rise time.

[Adv. Motor Control] RE L

Advanced motor control.
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AWARNING

LOSS OF CONTROL

If you modify the value of this parameter, you must go through the same steps
as if the drive has been reset to the factory settings for the motor parameters.

Failure to follow these instructions can result in death, serious injury, or

equipment damage.

Even if some parameters are unchanged, some others parameters, not
accessible, are computed again. These settings include, but not limited to,
selection of motor control type, settings of the motor parameters according to the
motor nameplate, Autotuning of the motor.

This parameter enhances the standard motor control. It improves the dynamic and
static performances (such as, in torque control or speed control with torque limit)
especially at low frequency and at frequency greater than the motor nominal
frequency.

Disable this feature to retrieve the same motor control behavior available on
software version older than V3.1 (excluded).

In case of configuration transfer, if the configuration is coming from a software
version older than V3.1 (excluded), this parameter is set to [No] n o
automatically.

If this parameter is set to [Yes] Y E 5, it is not possible to transfer the
configuration to a drive with a software version older than V3.1 (excluded).

This parameter can be accessed if [Motor Control Type] [ E E is set to [SVC V]
VVL,[FVC]FVL or[Energy Sav.] nL d.

Modifying [Motor Control Type] L E E resets [Adv. Motor Control] HE 1L to
factory settings. However, this parameter is forced to [No] n o if [Motor Control
Type] L E E is set to a value different from [SVC V] V V [, [FVC] FV [ or
[Energy Sav.] n L d.

Enabling advanced motor control makes [Rotation Tune] £ ~ A 11 - function
accessible .

Setting Code / Value Description

[No] no Disabled.

[Yes] HES Enabled.
Factory setting
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[Data] /1 E 4 - Menu

Access

About This Menu

[Complete settings] =» [Motor parameters] =» [Motor data] =% [Data]

AWARNING

LOSS OF CONTROL
* Fully read and understand the manual of the connected motor.

» Verify that all motor parameters are correctly set by referring to the
nameplate and the manual of the connected motor.

» If you modify the value of one or more motor parameters after having
performed autotuning, the value of [Tune selection] SsTUN and/or [Rotation
Tune Select] STUR is reset to [Default] TAR and you must re-perform
autotuning.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

This menu contains motor-related data such as, but not limited to, motor
nameplate parameters and parameters resulting from motor tuning. The
parameters displayed in the menu mainly depend on [Motor control type] L E £
selection:

« Asynchronous motor control types, i.e. if [Motor control type] L E E is set
to:

o [SVCV]V VL,

o [Energy Sav.] nL d,
o [FVC]FV L,

o [U/IFVC 5pts] u F 5.

This table presents the steps to follow to set and optimize the motor data for
asynchronous motor:

Step Action

1 Enter the motor nameplate
2 Perform the [Autotuning] £ u n operation
3 Adjust [Magnetizing current] : d A to optimize the behavior. This adjustment can be

done if [Motor control type] [ E E issetto V V [ or [U/F VC 5pts]u F 5:
+  Start the motor at half nominal speed, at minimum load and without boost.
» Check and note the [Ratio D-Axis error] - d A E value:

If the [Ratio D-Axis error] ~ d A E value is lower than 0%, then [Magnetizing
current] : d A may be reduced..

If the [Ratio D-Axis error] - d A E value is upper than 0%, then [Magnetizing
current] : d A may be increased..

Stop the motor for modify [Magnetizing current] : 4 A in accordance with the

value of the [Ratio D-Axis error] ~ d A E (previously noted).

» Synchronous or reluctance motor control types, i.e. if [Motor control type]
L EEissetto:

° [Sync.mot.] 5 Yn,

o [Sync.CL]F 54,

o [Reluctance Motor] 5r- V c,
[SYN_.UVC]5Y9nu.

o
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This table presents the steps to follow to set and optimize the motor data for
synchronous or reluctance motor:

Step

Action

1

Enter the motor nameplate

2

Perform the [Autotuning] £ u n operation

3

Adjust [Syn. EMF constant] P H 5 to optimize the behavior. This adjustment can be
done if [Motor control type] [ £ E issetto [SYN_UVC] 54 n u:

Start the motor at minimal stable frequency available on the machine (at minimum
load and without boost).

Check and note the [Ratio D-Axis error] - d A E value:

o If the [Ratio D-Axis error] ~ d A E value is lower than 0%, then [Syn. EMF
constant] P H5 may be increased.

o If the [Ratio D-Axis error] ~ d A E value is upper than 0%, then [Syn. EMF
constant] P H 5 may be reduced.

[Ratio D-Axis error] - d A E value should be closed to 0%.

Stop the motor for modify [Syn. EMF constant] P H 5 in accordance with the value
of the [Ratio D-Axis error] - d A E (previously noted).

[Motor Standard] 6 F ~ %

Motor standard.

This parameter is used to modify the presets and/or the units of several
parameters, such as:

* [High Speed] H5 P

* [Motor Freq Thd] F £ d

*+ [Nom Motor Voltage] u n 5

* [Nominal Motor Freq] F - 5

+ [Max Frequency] E F r

This parameter can only be accessed with asynchronous motor control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u n and/or [Rotation Tune Select] 5 £ u ~ are reset to
[Default] £ A &. Autotuning will need to be performed again.

Setting Code / Value Description
[50 Hz] 50 50Hz motor frequency — IEC
Factory setting ()
[60 Hz] 60 60Hz motor frequency — NEMA
(1): The factory setting value is changed to [60 Hz] for ATV930eeeS6e catalog numbers.

[Max Frequency] £ F r

Maximum output frequency.

To help prevent [Motor Overspeed] 5 o F error, it is recommended to have [Max
Frequency] E F - equal to or higher than 110% of [High Speed] H5 P.

Setting

Description

10.0...599.0 Hz(" (step: 0.1 Hz)

Setting range

Factory setting: 60 Hz, or preset to 72 Hz if [Motor Standard]
bLFrissetto[60Hz] 6 0.

(1) The maximum of the range is 10 * [Nominal Motor Freq] F ~ 5 for an asynchronous law or 10 *
[Sync Nominal Freq] F ~ 5 5 for a synchronous law.
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[Nominal Motor Power] n P r %

Nominal motor power (given on the motor nameplate).

This parameter can only be accessed with asynchronous motor control types and
if [Motor Param Choice] 71 P [ is setto [Mot Power] n P r.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 E u » and/or [Rotation Tune Select] 5 £ u r arereset to
[Default] £ A b. Autotuning will need to be performed again.

Setting Description

According to drive rating (1) Setting range in kW if [Motor Standard] & F r is set to [50 Hz]
5 0, in HP if [Motor Standard] & F r is setto [60 Hz] &6 O

Factory setting: according to the drive rating

(M: If [Motor Standard] b F r is setto [50 Hz] 5 O, the step is 0.01 kW for drives with power range
<15 kW. If the power range is between 18 and 160 kW (limits included), the step is 0.1 kW else itis
1 kW. If [Motor Standard] & F r is setto [60 Hz] & O, the step is 0.01 HP for drives with power
range < 20 HP. If the power range is between 25 and 250 HP (limits included), the step is 0.1 HP
elseitis 1 HP.

[Nom Motor Voltage] u n 5%

Nominal motor voltage (given on the motor nameplate).

This parameter can only be accessed with asynchronous motor control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u » and/or [Rotation Tune Select] 5 £ u ~ are reset to
[Default] £ A &. Autotuning will need to be performed again.

Setting Description

100...690 Vac (step: 1 Vac) Setting range

Factory setting: according to drive rating and [Motor
Standard] b F -

[Nom Motor Current] n L ~ %

Nominal motor current (given on the motor nameplate).

This parameter can only be accessed with asynchronous motor control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u » and/or [Rotation Tune Select] 5 £ u r~ arereset to
[Default] £ A b. Autotuning will need to be performed again.

Setting Description

0.25...1.5In () (step: 0.01 A @) Setting range

Factory setting: according to drive rating and [Motor
Standard] & F -

(1): Corresponding to the rated drive current indicated in the installation manual and on the drive
nameplate.

(2): For drives with power range < 15 kW. If the power range is between 18 and 160 kW (limits
included), the stepis 0.1 Aelse itis 1 A.

[Nominal Motor Freq] F - 5%

Nominal motor frequency (given on the motor nameplate).

This parameter can only be accessed with asynchronous motor control types.
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NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u »n and/or [Rotation Tune Select] 5 £ u - arereset to
[Default] £ A b. Autotuning will need to be performed again.

Setting Description

10.0...599.0 Hz (step: 0.1 Hz) Setting range

Factory setting: 50 Hz, or preset to 60 Hz if [Motor Standard]
bF rissetto[60Hz] 6 0.

[Nominal Motor Speed] n 5 P%

Nominal motor speed (related to the motor nameplate data).

This parameter can only be accessed with asynchronous motor control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u »n and/or [Rotation Tune Select] 5 £ u - arereset to
[Default] £ A &. Autotuning will need to be performed again.

If the nameplate indicates the synchronous speed and the slip in Hz or as a %,
use one of the formulas to calculate the rated speed:

100 —slip as a %

+ Nominal speed = Synchronous speed x 100
60 —slip in Hz
+ Nominal speed = Synchronous speed x 60 (60 Hz motors)
50 —slip in Hz
+ Nominal speed = Synchronous speed x 30 (50 Hz motors).
Setting Description
0...65,535 rpm (step: 1 rpm) Setting range

Factory setting: according to drive rating and [Motor
Standard] & F -

[Motor Param Choice] T P L %

Motor parameter choice.

This parameter selects which motor nameplate parameter is used between
[Motor 1 Cosinus Phi] L o 5 and [Nominal Motor Power] » P . Set the
selected parameter, depending on this parameter setting.

This parameter can only be accessed with asynchronous motor control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u n and/or [Rotation Tune Select] 5 £ u ~ are reset to
[Default] £ A &. Autotuning will need to be performed again.

Setting Code / Value Description

[Mot Power] nPr Motor power: [Nominal Motor Power] n P r is used.

Factory setting

[Mot Cosinus] | Lo 5 Motor cosinus: [Motor 1 Cosinus Phi] L o 5 is used.

[Motor 1 Cosinus Phi] L o 5%

Nominal motor cosinus Phi (given on the motor nameplate).
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This parameter can only be accessed with asynchronous motor control type and if
[Motor Param Choice] /1P L is setto [Mot Cosinus] L o 5.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u » and/or [Rotation Tune Select] 5 £ u ~ arereset to
[Default] £ A b. Autotuning will need to be performed again.

Setting Description

0.50...1.00 (step: 0.01) Setting range

Factory setting: according to the drive rating

[Nominal motor slip] n 5L %

Motor nominal slip (calculated by the drive).
To modify the nominal motor slip, modify [Rated motor speed] ~» 5 P, page 130.

This parameter can only be accessed with asynchronous motor control types and
if [Access Level] L AL issetto[Expert] E P r.

Setting Description

0...6553.5 Hz (step: 0.1 Hz) Setting range

Factory setting: Read-only parameter.

[AsyncMotor R Stator] - 5 A%

Asynchronous motor stator resistance.

The factory setting is replaced by a measure resulting from a standstill motor tune
(autotuning) if it has been performed. Only enter manually a value if you are
copying a drive configuration that has been tuned via autotuning.

This parameter can only be accessed with asynchronous motor control types and
if [Access Level] L AL is setto [Expert] E P r.

Setting Description
0...65,535 mOhm (step: 1 Setting range
mOhm) (™
Factory setting: 0 mOhm

(1): For drives with power range < 15 kW. If the power range is between 18 and 75 kW (limits
included), the range is 0.0...6,553.5 mOhm (step: 0.1 mOhm). If the power range is between 90 and
500 kW (limits included), the range is 0.00...655.35 mOhm (step: 0.01 mOhm) else the range is
0.000...65.535 mOhm (step: 0.001 mOhm).

[Magnetizing Current] : d A%

Magnetizing current.

The factory setting is replaced by the result of an internal calculation based on
standstill motor tune results (autotuning). The parameter is measured if a tune in
rotation is performed.

This parameter can only be accessed with asynchronous motor control types and
if [Access Level] L AL is setto[Expert] E P r.

This parameter impacts the setting of [Nom Motor Torque] £ 9 .

NHA80757.10

131



Variable Speed Drives for Asynchronous and Synchronous

Motors

[Complete settings] L 5 E -

Setting Description

0.00...655.35 A (step: 0.01 A)( Setting range

Factory setting: 0.00 A

(: For drives with power range < 15 kW. If the power range is between 18 and 160 kW (limits
included), the range is 0.0...6,553.5 A (step: 0.1 A) else the range is 0...65,535 A (step: 1 A).

[AsyncMotor Lf Induct] L F A%

Asynchronous motor leakage inductance.

The factory setting is replaced by an measure resulting from a standstill motor
tune (autotuning) if it has been performed. Only enter manually a value if you are
copying a drive configuration that has been tuned via autotuning.

This parameter can only be accessed with asynchronous motor control types and
if [Access Level] L AL is setto [Expert] E P r.

Setting Description
0.00...655.35 mH (step: 0.01 Setting range
mH) ()

Factory setting: 0.00 mH

(M: For drives with power range < 15 kW. If the power range is greater than 160 kW, the range is
0.0...6,553.5 pH (step: 0.1 pH) else the range is 0.00...65,535 pH (step: 1 yH).

[Rotor Time Const] £ - A%

[Sync Nominal I] n

Rotor time constant.

This parameter is the result of an internal calculation using motor nameplate
parameters and motor autotuning results.
NOTE:

» If avalue is manually entered, this parameter is not updated after a tune
in rotation has been performed.

» Avalue manually entered is reset to the tabulated value if [Adv. Motor
Control] A £ 1 L is modified from [Yes] Y £ 5 to [No] n o.

This parameter can only be accessed with asynchronous motor control types and
if [Access Level] L AL is setto [Expert] E P r.

Setting Description

0.0...6,553.5 ms (step: 0.1 ms) (") | Setting range

Factory setting: 0.0 ms

(1): For drives with power range < 15 kW else the range is 0...65,535 ms (step: 1 ms).

r 5%

Sync motor nominal current (given on the motor nameplate).

This parameter can only be accessed with synchronous or reluctance motor
control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 E u n is reset to [Default] £ A b. Autotuning will need to be
performed again.
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Setting Description

0.25...1.5In () (step: 0.01 A@) Setting range

Factory setting: according to the drive rating.

(1): Corresponding to the rated drive current indicated in the installation manual and on the drive
nameplate.

(2): For drives with power range < 15 kW. If the power range is between 18 and 160 kW (limits
included), the stepis 0.1 Aelse itis 1 A.

[Nom SyncMotor Speed] n 5 F 5%

Nominal synchronous motor speed (given on the motor nameplate).

This parameter can only be accessed with synchronous or reluctance motor
control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u n is reset to [Default] £ A b. Autotuning will need to be
performed again.

Setting Description

0...48,000 rpm (step: 1 rpm) Setting range

Factory setting: according to the drive rating.

[Torque scaling] 'nr E

Torque scaling.

This parameter shows the scaling of [Motor torque (Nm)] o £ 9 », [Nom Motor
Torque] £ 9 n, [Nom Motor Torque] £ 9 5, [Nom Motor Tq Scaling] £t 9~ [,
[Expert Motor Tq] £ 9 n o, [Plate Nom Motor Tq] £ 9 » P, [M/S Master Torq

Ref] F IME r~, [M/S Local Torq Ref] F X £ and [M/S Device TorqRef] F E o r.

According to your needs, you can adjust the torque scaling multiplying by 10 the
default torque unit.

Setting Code / Value Description

[0.001] agoo i Unit: 0.001 Nm
Absolute setting range: 0.001...65.535 Nm
Setting range: -32.767...+32.767 Nm

[0.01] ool Unit: 0.01 Nm
Absolute setting range: 0.01...655.35 Nm
Setting range: -327.67...+327.67 Nm

[0.1] ol Unit: 0.1 Nm
Absolute setting range: 0.1...6,553.5 Nm
Setting range: -3,276.7...+3,276.7 Nm

1] / Unit: 1 Nm
Absolute setting range: 1...65,535 Nm
Setting range: -32,767...+32,767 Nm

[10] g Unit: 10 Nm
Absolute setting range: 10...655,350 Nm

Setting range: -327,670...+327,670 Nm

NOTE: Factory setting: according to the drive rating
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[Nom Motor torque] £ 9 5%

Nominal motor torque (given on the motor nameplate).

This parameter can only be accessed with synchronous or reluctance motor

control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 E u n is reset to [Default] £ A b. Autotuning will need to be
performed again.

Setting

Description

0.1...6,553.5 Nm

Setting range according to drive ratings and [Torque Scaling]
1 n r E setting.

Factory setting: according to the drive rating.

[Pole pairs] PP n 5%

Pole pairs (given on the motor nameplate).

This parameter is used to calculated [Sync Nominal Freq] F - 5 5.

This parameter can only be accessed with synchronous or reluctance motor

control types.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u n is reset to [Default] £ A &. Autotuning will need to be
performed again.

Setting

Description

1...240 (step: 1)

Setting range

Factory setting: according to the drive rating.

[Angle setting type] A 5 £ %

Automatic angle setting type.

This parameter can only be accessed with synchronous or reluctance motor

control types.

[PSl align] P 5 : and [PSIO align] P 5 : o are working for all types of
synchronous motors. [SPM align] 5 P /1 A and [IPM align] . P 1 A increase
performances depending on the type of synchronous motor. [Rotational Current
Injection] - L , may be used where [PSl align] P 5 : and [PSIO align]

P 5 , o do not give expected performances.

Setting

Code / Value

Description

[IPM align]

+PINTA

Alignment for IPM motor. Alignment mode for Interior-buried
Permanent Magnet motor (usually, this kind of motor has a high
saliency level). It uses high frequency injection, which is less
noisy than standard alignment mode.

[SPM align]

SPNA

Alignment for SPM motor. Mode for Surface-mounted
Permanent Magnet motor (usually, this kind of motor has a
medium or low saliency level). It uses high frequency injection,
which is less noisy than standard alignment mode.

[PSI align]

PS5,

Pulse signal injection. Standard alignment mode, without rotor
motion.

The angle measurement is realized by monitoring the stator
current response to a pulse signal injection over a wide range
of frequencies.

[PSIO align]

PS5 0

Pulse signal injection - optimized. Optimized alignment mode,
without rotor motion.
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[Syn. EMF constant] P H 5%

[SyncMotor StatorR] - 5 A 5%

Setting

Code / Value

Description

Same operation as [PSl align] P 5  is performed over an
optimized range of frequencies

The measurement time is reduced after the first run order or
tune operation, even if the drive has been turned off.

Factory setting

[Rotational
Current
Injection]

Rotational current injection. Alignment mode with rotor motion.

This alignment mode realizes the mechanical alignment of the
rotor and the stator; it requires up to 4 s.
The motor needs to be stopped and without resistive torque.

NOTE: This setting is recommended when a sinus filter is
used on the application.

NOTE: For synchronous reluctance motor, it is
recommended to use this setting.

[No align]

No alignment

Synchronous motor EMF constant

P H 5 adjustment allows you to reduce the current in operation without load (or
with minimum of load). To optimize the synchronous motor settings, follow the

steps.

This parameter can only be accessed with synchronous motor control types.

Setting

Description

mV/rpm)

0...6,553.5 mV/rpm (step: 0.1

Setting range

Factory setting: 0 mV/rpm

Calculated SyncMotor Stator R (cold state stator resistance per winding).

The factory setting is replaced by an estimation resulting from a standstill motor
tune (autotuning) if it has been performed. Only enter manually a value if you are
copying a drive configuration that has been tuned via autotuning.

This parameter can only be accessed with synchronous or reluctance motor
control types and if [Access Level] L A L is setto [Expert] £ P r.

Setting

Description

mOhm) ()

0...65,535 mOhm (step: 1

Setting range

Factory setting: 0 mOhm

(1): For drives with power range < 15 kW. If the power range is between 18 and 75 kW (limits
included), the range is 0.0...6,553.5 mOhm (step: 0.1 mOhm). If the power range is between 90 and
500 kW (limits included), the range is 0.00...655.35 mOhm (step: 0.01 mOhm) else the range is
0.000...65.535 mOhm (step: 0.001 mOhm).

[Autotune L d-axis] L d 5%

Sync motor d inductance (axis "d" stator inductance per phase).

The factory setting is replaced by an estimation resulting from a standstill motor
tune (autotuning) if it has been performed. Only enter manually a value if you are
copying a drive configuration that has been tuned via autotuning.
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NOTE: On motors with smooth poles, [Autotune L d-axis] L 4 5 =
[Autotune L g-axis] L 9 5 = Stator inductance L.

This parameter can only be accessed with synchronous or reluctance motor
control types and if [Access Level] L AL is setto [Expert] £ P r.

Setting Description
0.00...655.35 mH (step: 0.01 Setting range
mH) (1)

Factory setting: 0.00 mH

(M: For drives with power range < 15 kW. If the power range is greater than 160 kW, the range is
0.0...6,553.5 pH (step: 0.1 pH) else the range is 0.00...65,535 pH (step: 1 yH).

[Autotune L g-axis] L 9 5%

Sync motor q inductance (axis "q" stator inductance per phase).

The factory setting is replaced by an estimation resulting from a standstill motor
tune (autotuning) if it has been performed. Only enter manually a value if you are
copying a drive configuration that has been tuned via autotuning.

NOTE: On motors with smooth poles, [Autotune L d-axis] L d & =
[Autotune L g-axis] L 9 5 = Stator inductance L.

This parameter can only be accessed with synchronous or reluctance motor
control types and if [Access Level] L AL is setto [Expert] E P r.

Setting Description
0.00...655.35 mH (step: 0.01 Setting range
mH) (1)

Factory setting: 0.00 mH

(M: For drives with power range < 15 kW. If the power range is greater than 160 kW, the range is
0.0...6,553.5 uH (step: 0.1 yH) else the range is 0.00...65,535 pH (step: 1 uH).

[Sync Nominal Freq] F - 5 5%

Synchronous motor nominal frequency.

This parameter can only be accessed with synchronous or reluctance motor
control types and if [Access Level] L AL is setto [Expert] E P r.

NOTE: Modifying this parameter resets the motor tune parameters and, [Tune
Selection] 5 £ u n is reset to [Default] £ A b. Autotuning will need to be
performed again.

Setting Description

10.0...599.0 Hz (step: 0.1 Hz) Setting range

Factory setting: n 5P 5 x PP n 5 /60 (the value is
automatically updated and cannot be modified)

[PSI Align CurrMax] 1L %

Maximum current of PSI alignment.

Current level in % of [Sync Nominal I] » L ~ 5 for [PSlalign] 7 5 , and [PSIO
align] P 5 1 o angle shift measurement modes. This parameter has an impact on
the inductor measurement.

This parameter can only be accessed with synchronous or reluctance motor
control types and if [Access Level] L AL is setto [Expert] £ P r.

This current must be equal to or higher than the maximum current level of the
application; otherwise an instability may occur.
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NOTE: In case of instability, [PSI Align Curr Max] /1 L ~ should be increased
by steps up to obtain the requested performances.

Setting Code / Value

Auko

Description

[Auto] [PSI Align Curr Max] /1L r is adapted by the drive according
to the motor data settings.

Factory setting

1...300 % (step: 1 %) setting range

[Current Filter Time] L - E F%

[Currents Filter] [ -

Filter time of the current.

This parameter is defined the filter time of the feedback currents data internally
used by the drive.

This parameter can be accessed if [Access Level] L A L is set to [Expert]
EPr.

Setting Code / Value Description

[Auto] Auto Currents filter time applied is defined by [Currents Filter]
L rFA.

Factory setting

1...100.0 ms (step: 0.1 ms) setting range

F A%

Internal currents filter time.

Default currents filter time used if [Current Filter Time] L ~ £ F is set to [Auto]
Auko.

This parameter can be accessed if [Access Level] L A L is set to [Expert]
EFPr.

Setting Description

0.0...100.0 ms (step: 0.1 ms) Setting range

Factory setting: Read-only parameter.

[Ratio D-Axis error] - d A E %

Ratio D-axis current.

This parameter can only be accessed with synchronous motor control types and
asynchronous motor control types.

This parameter is used to perform adjustments on [Syn. EMF constant] P H 5 for
synchronous motors and [Magnetizing Current] . d A for asynchronous motors

This parameter should be close to 0 %. If [Ratio D-Axis error]- d A E is:
* Lower than 0%:
o [Syn. EMF constant] P H 5 may be increased for synchronous motors.
o [Magnetizing Current] : d A may be reduced for asynchronous motors.
* Greater than 0%:
o [Syn. EMF constant] P H 5 may be reduced for synchronous motors.

o [Magnetizing Current] , d A may be increased for asynchronous
motors.
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For asynchronous motors, the value [Ratio D-Axis error] - d A E may change
according to the motor operating point. A value of [Ratio D-Axis error]- d HE
between -10% and 10% ensures good motor performance.

For the all steps to follow to optimize the synchronous motor settings.

For the all steps to follow to optimize the asynchronous motor settings.

Setting Description

0.0...6,553.5 % (step: 0.1 %) Setting range

Factory setting: Read-only parameter

[Nom Motor Tq Scaling] £ 9n c

Nominal motor torque reference.
This parameter allows to select the reference nominal torque.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr.

NOTE: In a Master/Slave configuration , page 259, the setting of [Nom Motor Tq
Scaling] £ 9 n L must be the same for both the Master and the Slaves.

Setting Code / Value Description

[Expert] aPE Optimized torque is the nominal electromagnetic torque
computed based on the electrical parameters of the motor.

Note: Selecting this setting allows a precise use of the load.

Factory setting

[Nameplate] nAMNP Nameplate torque is the nominal mechanical torque calculated
based on the nameplate data of the motor.

[Nom Motor torque] £ 9 n%

Computed nominal motor torque (+/- 2% tolerance).

In case of synchronous motors, this parameter is impacted by a modification of
[Nom Motor torque] P H 5.

In case of asynchronous motors, this parameter is impacted by a modification of
[Magnetizing Current] : d A and the magnetic saturation parameters (i.e [Flux
curve coeff A] AL F A, [Flux curve coeff B] & E E OO, [Tangential Main
Inductance] L OA ).

NOTE: A tune in rotation modifies the magnetic saturation parameters.

According to [Nom Motor Tq Scaling] £ 9 n L setting, [Nom Motor torque]
E 9 n parameter displays the value of the optimized torque [Expert Motor Tq]
E 9 n o or the nameplate torque [Plate Nom Motor Tq] £ 9~ P .

Setting Description
0...65,535 Setting range according to drive ratings and [Torque Scaling]
nr L—setting.

Factory setting: Read only

[Expert Motor Tq] £ 9 noX

Optimized nominal motor torque.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr.
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Setting Description

Setting range according to drive ratings and [Torque Scaling]
1 n r Esetting.

0...65,535

Factory setting: Read only

[Plate Nom Motor Tq] £ 9n P%x

Nameplate nominal motor torque

This parameter can be accessed if [Access Level] L A L is set to [Expert]

EFPr.
Setting Description
0...65,535 Setting range according to drive ratings and [Torque Scaling]

1 n r Esetting.

Factory setting: Read only

[Tangential Main Inductance] L 0 A%

[Flux curve coeff A]

Tangential main inductance

This parameter is estimated via the tune in rotation and is used by the magnetic
saturation curve. Only enter manually a value if you are copying a drive
configuration that has been tuned via the tune in rotation, page 153.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r, and
+ [Rotation Tune Type] E F A P is set to [Saturation] S AE F.

Setting Description

0...6,553.5 mH (step: 0.1 mH) (M Setting range

Factory setting: 0

(1): For drives with power range < 15 kW. If the power range is greater than 160 kW, the range is O...
65,535 pH (step: 1 yH) else the range is 0.00...655.35 mH (step: 0.01 mH).

AL F A%

Flux saturation curve coefficient A.

This parameter is estimated via the tune in rotation and is used by the magnetic
saturation curve. Only enter manually a value if you are copying a drive
configuration that has been tuned via the tune in rotation, page 153.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] EFP r,and
* [Rotation Tune Type] £ F A F is set to [Saturation] 5 A E F.

Setting Description

-327.67 %...327.67 % (step: 0.01
%)

Setting range

Factory setting: 0.00 %

[Flux curve coeff B] b E E 0%

Flux saturation curve coefficient B.
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This parameter is estimated via the tune in rotation and is used by the magnetic
saturation curve. Only enter manually a value if you are copying a drive
configuration that has been tuned via the tune in rotation, page 153.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P -, and
* [Rotation Tune Type] E F A P is set to [Saturation] 5 AE F.

Setting Description

-327.67 %...327.67 % (step: 0.01 | Setting range
%)
Factory setting: 0.00 %

[Nameplate Nominal Flux] PH . O

Nameplate nominal flux.

This parameter is calculated from the motor nameplate and it is used for internal
calculation. This parameter is used for Schneider Electric services purpose

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr.

Setting Description

0.00...655.35 Wb (step: 0.01 Wb) | Setting range

Factory setting: Read-only parameter.

[Rotor Nominal Flux] PH A%

Rotor nominal flux.

This parameter is the flux corresponding to [Magnetizing current] : 4 A and
used in the Flux/Current model for motor control.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr.

Setting Description

0.00...655.35 Wb (step: 0.01 Wb) | Setting range

Factory setting: Read-only parameter.

[Main Inductance] L A%

Main Inductance.

This parameter is the result of an internal calculation using [Rotor Nominal flux]
P H 1 A and [Magnetizing current] :dA.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]

EPr.
Setting Description
0...6,553.5 mH (step: 0.1 mH) () Setting range

Factory setting: Read-only parameter.

(1): For drives with power range < 15 kW. If the power range is greater than 160 kW, the range is O...
65,535 pH (step: 1 yH) else the range is 0.00...655.35 mH (step: 0.01 mH).
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[Angle test setting] A5 A - Menu

Access

About This Menu

[Complete settings] =» [Motor parameters] =» [Motor data] =» [Angle test
setting]

For synchronous motor parameters.

This menu can be accessed if [Motor control type ] [ E E is set to:
* [Sync.CL]F54.
And if an encoder option module has been inserted.

[Angle setting type] A 5 £ %

Auto angle setting type.

[PSlalign] P 5 . and [PSIO align] P 5 : o are working for all types of
synchronous motors. [SPM align] 5 P 7 A and [IPM align] . P {1 A increase
performances depending on the type of synchronous motor. [Rotational Current
Injection] - L : may be used where [PSl align] P 5 , and [PSIO align]

P 5 , o do not give expected performances.

Setting Code / Value Description

[IPM align] +PMA Alignment for IPM motor. Alignment mode for Interior-buried
Permanent Magnet motor (usually, this kind of motor has a high
saliency level). It uses high frequency injection, which is less
noisy than standard alignment mode.

[SPM align] SPNA Alignment for SPM motor. Mode for Surface-mounted
Permanent Magnet motor (usually, this kind of motor has a
medium or low saliency level). It uses high frequency injection,
which is less noisy than standard alignment mode.

[PSI align] PS5, Pulse signal injection. Standard alignment mode, without rotor
motion

The angle measurement is realized by monitoring the stator
current response to a pulse signal injection over a wide range
of frequencies

[PSIO align] PS5 o Pulse signal injection - optimized. Optimized alignment mode,
without rotor motion

Same operation as [PSl align] P 5 : is performed over an
optimized range of frequencies

The measurement time is reduced after the first run order or
tune operation, even if the drive has been turned off

Factory setting

[Rotational rL Rotational current injection. Alignment mode with rotor motion.
Current
Injection] This alignment mode realizes the mechanical alignment of the

rotor and the stator; it requires up to 4 s.

The motor needs to be stopped and without resistive torque.

NOTE: This setting is recommended when a sinus filter is
used on the application.

NOTE: For synchronous reluctance motor, it is
recommended to use this setting.

[No align] no No alignment
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[Angle auto-test] A5 A

Angle setting.
Setting Code / Value Description
[No] no Auto angle setting is not done
Factory setting
[Yes] HES Auto angle setting is requested.
[Done] donkE Auto angle setting is done.

[Angle Test Assign] A5 L

Auto angle setting activation by logic signal.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L s 1..L .8 | Digital inputDI1...DI8
[DI11]...[DI16] | L « 1 I.. Digital input DI11...DI116 if VW3A3203 I/O extension module

L+ 1IB has been inserted
[CDO00]... LdO0.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Ldio configuration
[CD11]... Cdiil. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldis configuration
[C101]... Ci1oi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCillil.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... £Leogi.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2io fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... c3oil.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... caiil.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3115 regardless of configuration
[C501]... CLs50 1. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernetin [I/O profile] : o configuration
[C511]... csiil. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

NOTE: If a line contactor function has been configured, the contactor closes
during measurement.

[Angle setting Mode] A E A

Automatic auto angle setting activation.

Setting Code / Value Description
[No] no Automatic auto angle setting is not activated
[Run Auko Auto angle setting launched at run command if the drive is not
Command] aligned state.
Factory setting
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[Angle offset value] A 5 V

Auto angle setting value.

Phase-shift angle between the motor and the encoder. 8192 corresponds to 360°.

Setting Description

[No]...8192 Automatic auto angle setting value

Factory setting: [No] n o

[Angle setting status] A5 E 5

Auto angle setting status.

Setting Code / Value Description

[Not done] EAb Angle setting value is not defined

Factory setting

[Pending] PEnd Angle setting is in waiting state

[In progress] Prol Angle setting function is in progress

[Error] FA L Angle Setting function failed

[Done] daonkE Angle function is OK

[Custom Lub The phase-shift angle value has been entered by the user via
Value] the display terminal or serial Link
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[Motor tune] 71 £ u - Menu

Access

About This Menu

[Complete settings] =» [Motor parameters] =» [Motor data] =» [Motor tune]

This menu is used to perform motor autotuning (or standstill motor tuning).

The tune operation optimizes:

The motor performances at low speed.
The estimation of the motor torque.

The accuracy of the estimation of the process values in sensorless operation
and monitoring.

Before performing a motor autotuning

The motor parameters must be set first. If a motor parameter is modified (or a
parameter impacting a motor parameter setting), autotuning must be re-
performed.

The motor has to be stopped. Verify that the application does not make the
motor turn during the tune operation.

The motor must be at cold state: the motor thermal state has a significant
influence on the tuning result.

Autotuning can be performed:

manually on request by setting [Autotuning] £ u n to [Apply Autotuning]
YE S5,

manually using the digital input or bit assigned to [Autotuning Assign]

Eul,

automatically at drive power-up if [Automatic autotune] A u E is set to [Yes]
YES.
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[Autotuning] £ u n

AWARNING

UNEXPECTED MOVEMENT

Autotuning moves the motor in order to tune the control loops.

* Only start the system if there are no persons or obstructions in the zone of
operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

During autotuning, noise development and oscillations of the system are normal.

If [Autotuning Type] TUNT is set to [Standard] sTD, during autotuning, the motor
makes small movements.

If [Autotuning Type] TUNT is set to [Rotation] ROT, during autotuning, the motor
runs at half of its nominal frequency.

AWARNING

LOSS OF CONTROL

* If you modify the value of one or more motor parameters after having
performed autotuning, the value of [Tune selection] STUN is reset to
[Default] TAB and you must re-perform autotuning.

Failure to follow these instructions can result in death, serious injury, or

equipment damage.

If [Motor control type] L E E is set to [Reluctance Motor] 5 ~ V [, the drive
operates the mechanical alignment of the motor ([Angle setting type] A 5 E set
to [Rotational Current Injection] ~ L ) prior to start the autotuning.

Autotuning is only performed if no stop command has been activated. If a
“freewheel stop” or “fast stop” function has been assigned to a digital input, this
input must be set to 1 (active at 0).

Autotuning takes priority over any run or prefluxing commands, which will be taken
into account after the autotuning sequence.

If autotuning has detected an error, this parameter automatically switches back to
[No action] » o and, the error response depends on the configuration of [Tuning
ErrorResp] En L.

Autotuning may last for several seconds. Do not interrupt the process. Wait for
theGraphic Display Terminal to change to [No action] n o.

To redo a motor tuning, wait that it is stopped and cold. Set first [Autotuning]
E u n to [Erase Autotuning] L L ~, then redo the motor tuning.

The use of the motor autotuning without doing a [Erase Autotuning] L L r firstis
used to get the thermal state estimation of the motor.

The cable length has an influence on the tune result. If the wiring is modified, it is
necessary to redo the tune operation.
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Setting () Code / Value Description

[No action] no Autotuning not in progress.

Factory setting

[Apply HES Autotuning is performed immediately if possible, then the
Autotuning] parameter automatically changes to [No action] n o. If the
drive state does not allow the tune operation immediately, the
parameter changes to [No] n o and the operation must be
done again.

NOTE: The motor parameters must be set before
performing autotuning.

[Erase CLr The motor parameters measured by the autotuning function are

Autotuning] reset. The default motor parameter values are used to control
the motor. [Autotuning Status] £ u 5 is set to [Not done]
LAb.

[Autotuning Status] £ u 5

Autotuning status.

Read-only parameter. This parameter is not saved at drive power-off. It shows the
autotuning status since the last power-on.

NOTE: To know about which are the values used by the drive to control the
motor (e.g. if the values used are the results of an autotuning) refer to [Tune
Selection] 5 £ u n , page 149.

Setting Code / Value Description

[Not done] EAb The autotuning is not done

Factory setting

[Pending] PEnd The autotuning has been requested but not yet performed

[In Progress] Prol The autotuning is in progress

[Error] FA .L The autotuning has detected an error

[Done] donkE The motor parameters measured by the autotuning function are

used to control the motor

[Auto tuning usage] £ un uXx

Auto tune usage.

On some application, such as hoisting application, that requires high torque at low
speed, the temperature of the motor has a significant influence on the behavior
and the capability to maintain the optimization of the performance resulting from
the autotuning. In such case, setting the parameter [Autotuning Usage] TUNU to
[Therm mot] TM helps to compensate the stator resistance according to the
thermal state of the motor.

AWARNING

LOSS OF CONTROL
+ Set this parameter to [Therm mot] T on hoisting application.

» For any setting of this parameter, perform a comprehensive commissioning
test to verify correct operation of the application under maximum load and
motor temperature conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

This parameter shows the way used to modify the motor parameters according to
its estimated thermal state.
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[Tuning Error Resp]

This parameter can be accessed if [Access Level] L A L is set to [Expert]
EFPr.

From firmware version V3.4, this parameter is preset to [Therm Mot] £ 11 if
[Brake Logic Control] b L L - function is activated (e.g. [Brake Assignment]
b L [ is assigned to an output).

Setting (@) Code / Value Description

[No] no No thermal state estimation.
Factory setting

[Therm Mot] En Statoric thermal state estimation based on nominal current and
current consumed by the motor. It helps to take into account the
thermal deviation of the statoric resistor impacting the
application response (especially with open loop application).

Enl>

Response to autotune error ([Autotuning Error] £ n F).

This parameter can be accessed if [Access Level] L A L is set to [Expert]
EPr.

Setting Code / Value Description
[Ignore] no Detected error ignored.
[Freewheel YES A freewheel stop is requested and the error is triggered.
Stop]
Factory setting

[Autotuning Assign] £ u L %

Autotuning input assignment.
The autotuning is performed when the assigned input or bit changes to 1.

This parameter can be accessed if [Access Level] L A L is set to [Expert]
EFPr.

NOTE: The autotuning causes the motor to start up.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L . I..L B | Digital input DI1...DI8
[DI11]...[DI16] | L . [ I.. Digital input DI11...DI116 if VW3A3203 1/O extension module

L. Ib has been inserted
[CDO00]... Cdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdilil. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIs configuration
[C101]... Ccioi. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci110 Modbus Serial in [I/O profile] : o configuration
[C111]... ci1ii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C115 Modbus Serial regardless of configuration
[C201]... ce2oi.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2 o fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2 Is fieldbus module regardless of configuration
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Setting Code / Value Description
[C301]... c3aoi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... cC3ailil.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] C3is regardless of configuration
[C501]... £Lsogil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csio Ethernet in [I/O profile] : o configuration
[C511]... £Lsii.. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] £L515 Ethernet regardless of configuration

[Autotuning Type] £ un £ X

Autotuning type.
This parameter can be accessed:
» if[Access Level] L AL issetto[Expert] E P r,and

» with reluctance motor control type ([Motor control type] L £ E setto
[Reluctance Motor] 5~ V ).

Setting Q) Code / Value Description

[Standard] StEd Standard autotune
Factory setting

[Rotation] rok Autotune in rotation.

This selection can be used for:
*  Optimization of energy saving
* Application with low inertia

* Application that requires high motor control
performances.

With this selection, less than 30% of resistive load must be
present on the application to optimize the autotuning result.

During the autotune sequence, the motor will be started to half
of its nominal frequency during maximum 45 seconds.

[Automatic autotune] A u £ %

Automatic autotune.

AWARNING

UNEXPECTED MOVEMENT

If this function is activated, autotuning is performed each time the drive is
switched on.

» Verify that activating this function does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The motor must be stopped when switching on the drive.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EFPr.
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Setting (@) Code / Value Description
[No] no Function deactivated
Factory setting
[Yes] YES A tuning is automatically done at each power-up

[Tune Selection] 5 unX

Tune selection.

Read-only parameter.

Setting

Code / Value

Description

[Default]

EAb

The default motor parameter values are used to control the
motor. Return to default value if a motor parameter is modified
after autotuning has been performed.

Factory setting

[Measure]

NEAS

The values measured by the autotuning function are used to
control the motor. This parameter switches automatically to this
value after an autotuning is successfully performed.

[Custom]

LCub

The values manually set are used to control the motor

[Saliency mot. state] 5 /1o E %

Information on synchronous motor saliency.

Read-only parameter (internally calculated).

This parameter can be accessed:

+ if[Access

Level] L

[ is setto [Expert] E P -, and

* if[Tune Selection] 5 £ u n is setto [Measure] TE A 5, and
« with synchronous or reluctance motor control type.

This parameter helps the optimization of motor control performances for
synchronous motors.

Setting

Code / Value

Description

[No]

no

Tune not done

[Low salient]

LLS

Low saliency level.

Recommended configuration: [Angle setting type] A 5 £
[PSlalign] P 5 ., or [PSIO align] P 5 : o and [HF inj.
activation] HF 1 =[No] no.

[Med salient]

nLs

Medium saliency level.

Recommended configuration: [Angle setting type] A 5 E
[SPM align] 5 P A.

Additionally, [HF inj. activation] H F : =[Yes] Y E 5 can be
used. First, tests without high frequency injection must be
performed. If the results meet the requirements, [HF inj.
activation] H F  must be letto [No] n o.

[High salient]

HLS

High saliency level.

Recommended configuration: [Angle setting type] A S E =
[IPM align] P A.

Additionally, [HF inj. activation] H F : =[Yes] Y E 5 can be
used. First, tests without high frequency injection must be
performed. If the results meet the requirements, [HF inj.
activation] H F  mustbe letto [No] n o.
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[Autotuning Lvl Of Current] £ L ~ %

Tune current ratio.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr.

This parameter shows the level of current applied to the motor during auto tuning,
in percent of the drive nominal current.
This parameter has an impact on the inductor measurement.

NOTE: In case of instability, [PSI Align Curr Max] /1 L ~ should be increased
by steps up to obtain the requested performances.

Setting Code / Value Description
[Auto] Auko Factory setting
1...300 % (step: 1 %) setting range

[Angle setting type] A 5 £ %

Automatic angle setting type.

This parameter can be accessed with synchronous or reluctance motor control
type.

[PSlalign] P 5 : and [PSIO align] P 5 : o are working for all types of
synchronous motors. [SPM align] 5 P 11 A and [IPM align] . P 1 A increase
performances depending on the type of synchronous motor. [Rotational Current
Injection] - L : may be used where [PSl align] P 5 , and [PSIO align]

P 5 , o do not give expected performances.

Setting Code / Value Description

[IPM align] +PITA Alignment for IPM motor. Alignment mode for Interior-buried
Permanent Magnet motor (usually, this kind of motor has a high
saliency level). It uses high frequency injection, which is less
noisy than standard alignment mode.

[SPM align] SPNA Alignment for SPM motor. Mode for Surface-mounted
Permanent Magnet motor (usually, this kind of motor has a
medium or low saliency level). It uses high frequency injection,
which is less noisy than standard alignment mode.

[PSI align] PS5, Pulse signal injection. Standard alignment mode, without rotor
motion

The angle measurement is realized by monitoring the stator
current response to a pulse signal injection over a wide range
of frequencies

[PSIO align] PS5 .o Pulse signal injection - optimized. Optimized alignment mode,
without rotor motion

Same operation as [PSl align] P 5  is performed over an
optimized range of frequencies.

The measurement time is reduced after the first run order or
tune operation, even if the drive has been turned off.

Factory setting

[Rotational rL Rotational current injection. Alignment mode with rotor motion.
Current
Injection] This alignment mode realizes the mechanical alignment of the

rotor and the stator; it requires up to 4 s.

The motor needs to be stopped and without resistive torque.

NOTE: This setting is recommended when a sinus filter is
used on the application.

NOTE: For synchronous reluctance motor, it is
recommended to use this setting.

[No align] no No alignment
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[PSI Align Curr Max] 1L r %

Maximum current of PSI alignment.

Current level in % of [Sync Nominal I] n L ~ 5 for [PSl align] # 5 , and [PSIO
align] P 5 o angle shift measurement modes. This parameter has an impact on
the inductor measurement.

This parameter can only be accessed with synchronous or reluctance motor
control types and if [Access Level] L AL is setto [Expert] E P r.

This current must be equal to or higher than the maximum current level of the
application; otherwise an instability may occur.

NOTE: In case of instability, [PSI Align Curr Max] /7 L ~ should be increased
by steps up to obtain the requested performances.

Setting Code / Value Description

[Auto] Auto [PSI Align Curr Max] 1L r is adapted by the drive according
to the motor data settings.
Factory setting

1...300 % (step: 1 %) setting range

[Rotational Current Level] - L L %

Rotational current level.

This parameter can be accessed if [Angle setting type] A 5 E is set to
[Rotational Current Injection] - L ..

The current level should be set according to the torque required during the
alignment operation.

Setting Description

10...300% (step: 1 %) Setting range, as a percentage of the nominal motor current

Factory setting: 75%

[Rotational Torque Current] - £ [ %

Rotational torque current.

This parameter can be accessed:
+ if[Access Level] L AL issetto[Expert] EFP r,and

+ if [Angle setting type] A 5 E is set to [Rotational Current Injection] - [ .,
and

» with synchronous or reluctance motor control type.

Setting Description

0...300% (step: 1 %) Setting range, as a percentage of the nominal motor current

Factory setting: 0%

[RCIMax Freq] - L 5 P%

RCI maximum output frequency.
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[RCI Round Nb] ~

r
L

This parameter can be accessed:

+ if[Access Level] L AL issetto[Expert] E P r,and

+ if [Angle setting type] A 5 E is set to [Rotational Current Injection] - L .,

and

+ with synchronous or reluctance motor control type.

Setting

Code / Value

Description

[Auto]

Auto

Factory setting

0.0...599.0 Hz (step: 0.1 Hz)

setting range

- Px

RCI round number.

This parameter can be accessed:

» if[Access Level] L AL issetto[Expert] E P r,and

» if[Angle setting type] A 5 E is set to [Rotational Current Injection] - L .,

and

» with synchronous or reluctance motor control type.

Setting

Code / Value

Description

[Auto]

Auto

Factory setting

0...32,767 (step: 1)

setting range

[RCI With Transformer] - L %

RCI alignment with transformer.

This parameter can be accessed:

» if[Access Level] L AL issetto[Expert] E P r,and

+ if [Angle setting type] A 5 E is set to [Rotational Current Injection] - L ,

and

» with synchronous or reluctance motor control type.

Setting Code / Value Description

[No] no Function inactive
Factory setting

[Yes] HES Function active
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[Motor tune] - [Rotation tune] £ - A 1 - Menu

Access

[Complete settings] =» [Motor parameters] =» [Motor data] =» [Motor tune]
=) [Rotation tune]

Overview

This menu can be accessed if [Adv. Motor Control] A E 1L is set to [Yes]
YES.

The tune in rotation is used to estimate the nominal magnetizing current
([Magnetizing current] : d A), to identify and take into account the magnetic
saturation by tracking the electrical operating range of the motor. This function
completes [Adv. Motor Control] A E /1L feature.

The tune in rotation helps to improve the performances especially at low
frequency, at frequency greater than the motor nominal frequency and for closed
loop control.

Example of application

Application requiring torque control accuracy, torque dynamics and motor
frequency greater than [Nominal Motor Freq] F - 5.

Incompatibility

» The tune in rotation does not manage [Brake Logic Control] 6 L [ -
function: [Brake assignment] & L L must be setto [No] n o. If a brake is
used, the brake must be handled manually to perform the tune in rotation.

« The tune in rotation is not compatible with the use of Sinus filter.

* The tune in rotation is only compatible with drive controlling a single
asynchronous motor.

Prerequisites to perform a tune in rotation
» Expert access: [Access Level] L AL =[Expert] EFP r,

» Asynchronous motor: [Motor Control Type] L £ £ =[SVC V] V V [, [FVC]
FV L or[EnergySav.] nl d.

* Advanced Motor Control activated: [Adv. Motor Control] A E 1L =[Yes]
YE S,

» Motor nameplate is entered,
» The motor must be at cold state to perform a tune in rotation,

* ltis advisable to perform the tune in rotation with minimum of load or without
load,

» The motor must be free to operate all along the execution of tune in rotation.
During the tune in rotation, the motor should operate in stable and normal
conditions. For example, no current limitation must be triggered.

Standard procedure for performing a tune in rotation
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AWARNING

UNEXPECTED MOVEMENT

Autotuning moves the motor in order to tune the control loops.

* Only start the system if there are no persons or obstructions in the zone of
operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

AWARNING

LOSS OF CONTROL

+ If you modify the value of one or more motor parameters after having
performed autotuning, the value of [Rotation Tune Select] STUR is reset to
[Default] TAB and you must re-perform autotuning.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Even if some parameters are unchanged, some others parameters, not
accessible, are computed again.

These settings include, but not limited to, selection of motor control type, settings
of the motor parameters according to the motor nameplate, autotuning of the

motor.
Ste- | Action
P
1 Set [Rotation Tune Type] E F A P to [Saturation] SAE F.
2 Set [Rotation Tune Enable] £ u ~ ~ to [Apply autotuning] Y E 5.
3 At next run order, the tune in rotation is performed.

During the tune in rotation, the motor operates at a frequency defined by the parameter
[Rotation Tune Freq] E L F - and [Drive State] H 1 : 5 shows [Autotuning] £ u n.

Note:
*  The run order must remain active during the tune in rotation.

« Atthe beginning of the tune in rotation, a standstill motor tuning is performed in order
to measures the motor stator resistance ([AsyncMotor R Stator] ~ 5 A) and the
leakage inductance ([AsyncMotor Lf Inductance] L F A).

* [Rotor time const] £ - A, [Magnetizing current] : d A and [Nominal motor slip]
n 5 L are not measured via standstill motor tuning. It is the result of an internal
calculation.

»  After the standstill motor tuning, several current cycles are repeated (number
depending on [Nb of Repetitions] £ n b r). The motor operates all through this
phase without stopping.

« The tune in rotation can last more than a minute depending on the motor, the drive
setting and the configuration of the tune in rotation.

4 At the end of the tune in rotation, [Rotation Tune Status] £ u - 5 switches to [Autotuning
Done] d o n E. The motor is stopped and the run order can be removed.

[Rotor time const] £ ~ A, [Magnetizing Current] . d A, [Tangential Main Inductance]
L O A, [Flux curve coeff A] AL F A and [Flux curve coeff B] b E E O are updated.
Also, at the end of the tune in rotation:

* [Rotation Tune Enable] £ u n - switches back to [No action] n o,

* [Rotation Tune Select] 5 E u r switches to [Measure] TE A 5,

* [Autotuning Status] £ u 5 switches to [Autotuning Done] do n E.

Error detected during tune in rotation

Refer to [Autotuning Error] £ n F description , page 717.
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[Rotation Tune Type] EF AP

Rotation Tune Type. This parameter modifies the used Flux/Current model.

This parameter can be accessed if [Access Level] L A L is set to [Expert]

EPr.
L inF I SAEF
Flux A Flux A
f(LoR, ALFA, bELD)
PH AR PH A
LA LA
> »
1A Magnetizing current AR Magnetizing current
(Id) (Id)
Setting Code / Value Description
[Standard] L nF I Standard.
Linear approach of the magnetic curve calculated from motor
nameplate parameters.
Factory setting
[Saturation] SAEF Saturation.
Non-linear approach of the magnetic saturation curve.
This setting requires to perform a tune in rotation to estimate
+dA,LOA, ALFAand bEED.

[Rotation Tune Enable] £ u n r

Rotation Tune Enable.

AWARNING

UNEXPECTED MOVEMENT

Autotuning moves the motor in order to tune the control loops.

* Only start the system if there are no persons or obstructions in the zone of
operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

AWARNING

LOSS OF CONTROL

* If you modify the value of one or more motor parameters after having
performed autotuning, the value of [Rotation Tune Select] STUR is reset to
[Default] TAB and you must re-perform autotuning.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Even if some parameters are unchanged, some others parameters, not
accessible, are computed again.

These settings include, but not limited to, selection of motor control type, settings
of the motor parameters according to the motor nameplate, autotuning of the
motor.
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[Rotation Tune Status] £ ur 5

[Rotation Tune Select] 5 £ u r

This parameter can be accessed if [Rotation Tune Type] E F A P is set to
[Saturation] SHEF.

Setting Code / Value Description
[No Action] no The tune in rotation is not in progress and not requested.
Factory setting
[Apply HES The tune in rotation will be performed at next run order, then the
Autotuning] parameter automatically changes to [No action] n o.
To help repeatability of the results, it is advisable to erase the
tune in rotation before performing a new one.
NOTE: The tune in rotation cannot be requested if [Brake Logic
Control] b L L is configured or if [Sinus Filter Activation]
oF iissetto[Yes] HE 5.
[Erase CLr LOA, dA,AL FAand b E E O are reset. The default

Autotuning]

values are used to control the motor. [Rotation Tune Status]
E u r 5 switches to [Not done] £ Ab.

NOTE: It does not affect standstill motor tuning parameters
(r 5A and L F A are not reset).

Rotation Tune Status. Read-only parameter.

This parameter can be accessed if [Rotation Tune Type] E F A P is set to
[Saturation] SHEF.

This parameter is not saved at drive power-off. It shows the status of the tune in
rotation since the last power-on.

Setting Code / Value Description

[Not Done] EAB The tune in rotation is not done since the last power-on.
Factory setting

[Pending] PEnd The tune in rotation has been requested but not yet performed.

[In Progress] Prob The tune in rotation is in progress.

[Error] FA L The tune in rotation has detected an error.

[Autotuning donkE The tune in rotation is done.

Done]

The motor parameters measured by the tune in rotation are
used to control the motor.

Rotation Tune Selection. Read-only parameter.

This parameter can be accessed if [Rotation Tune Type] E F A P is set to
[Saturation] SAEF.

Setting Code / Value Description

[Default] ERB The default motor parameter values are used to control the
motor. Return to default value if a motor parameter is modified
after rotation tune has been performed.
Factory setting

[Measure] MNEAS The values measured by the tune in rotation are used to control
the motor.

[Custom] Lub The values manually set are used to control the motor.

NOTE: At least one of the following parameters has been
entered manually: L O0A, AL FAor bEED.
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[Autotuning Status] £ = 5

Autotuning status. Read-only parameter.

This parameter is not saved at drive power-off. It shows the standstill motor tuning
status since the last power-on (for information only, cannot be modified).

Setting Code / Value Description

[Not done] EAb Standstill motor tuning is not done since the last power-on.

Factory setting

[Pending] PEnd Standstill motor tuning has been requested but not yet
performed

[In Progress] Probl Standstill motor tuning is in progress

[Error] FA .L Standstill motor tuning has detected an error

[Done] donkE Standstill motor tuning is done.

The motor parameters measured by the autotuning function are
used to control the motor

[Rotation Tune Freq] £ L F

Rotation tune reference frequency.

During the tune in rotation, the motor operates at this frequency. If [High Speed]
H 5 P is lower than [Rotation Tune Freq] £ L F r, the motor operates at [High
Speed] H5 F.

This parameter can be accessed if [Rotation Tune Type] E F A P is set to
[Saturation] SAEF.

This parameter is reset to factory settings if [Motor Standard] & F ~ or [Nominal
Motor Freq] F ~ 5 is modified.

For robustness, it is advisable to let this parameter set to its factory setting.

Setting Code/Value Description

[Auto] Auto it corresponds to [Nominal Motor Freq] F - 5/2

Factory setting

0.1...599.0 Hz Setting range

[Nb of Repetitions] £t n b r

Number of autotuning sequence repetitions.

During the tune in rotation, one or several current cycles are repeated. The motor
operates all through this phase without stopping. This parameter modifies the
number of cycles.

This parameter can be accessed if [Rotation Tune Type] E F A P is set to
[Saturation] SAEF.

Increasing the number of cycles helps to improve the accuracy of the tune in
rotation. The duration of tune in rotation is also increased.

Setting Description

1.3 Setting range

Factory setting: 1
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[Main Inductance] L A

Main Inductance Read-only parameter.

This parameter is the result of an internal calculation using [Rotor Nominal flux]
P H « A and [Magnetizing current] . d fA.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr.

Setting Description

0...65535 mH (1) Setting range

Factory setting: -

(1): For drives with power range< 15 kW. If the power range is greater than 160 kW, the range is O...

65,535 pH else the range is 0.00...655.35 mH.

[Tangential Main Inductance] L O A

Tangential main inductance

This parameter is estimated via the tune in rotation and is used by the magnetic
saturation curve. Only enter manually a value if you are copying a drive
configuration that has been tuned via the tune in rotation.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P -, and
* [Rotation Tune Type] E F A P is set to [Saturation] S A E F.

Setting Description

0...65535 mH Setting range

Factory setting: 0

(1): For drives with power range < 15 kW. If the power range is greater than 160 kW, the range is
0...65,535 pH else the range is 0.00...655.35 mH.

[Nameplate Nominal Flux] P H . O

Nameplate nominal flux. Read-only parameter.

This parameter is calculated from the motor nameplate and it is used for internal
calculation. This parameter is used for Schneider Electric services purpose

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EFPr.

Setting Description

0.00...655.35 Wb Setting range

Factory setting: -

[Rotor Nominal Flux] PH A

Rotor nominal flux. Read-only parameter.

This parameter is the flux corresponding to [Magnetizing current] . d A and
used in the Flux/Current model for motor control.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EFPr.
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Setting Description

0.0...655.35 Wb Setting range

Factory setting: -

[Flux curve coeff A] AL F A

Flux saturation curve coefficient A.

This parameter is estimated via the tune in rotation and it is used by the magnetic
saturation curve. Only enter manually a value if you are copying a drive
configuration that has been tuned via the tune in rotation.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £ P -, and
* [Rotation Tune Type] E F A P is set to [Saturation] 5 AE F.

Setting Description

-327.67 %...327.67 % Setting range

Factory setting: 0.00 %

[Flux curve coeffB] b E £ U

Flux saturation curve coefficient B.

This parameter is estimated via the tune in rotation and it is used by the magnetic
saturation curve. Only enter manually a value if you are copying a drive
configuration that has been tuned via the tune in rotation.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] EFP r,and
+ [Rotation Tune Type] E F A P is set to [Saturation] 5 AE F.

Setting Description

-327.67 %...327.67 % Setting range

Factory setting: 0.00 %

[1stld min current] dL |/

First Id min current level in rotation.

This parameter determines the min level of magnetizing current (Id) reached
during the first current cycle of the tune in rotation. It is expressed in % of nominal
magnetizing current ([Magnetizing current] : d A).

This parameter is reset to factory setting if [Magnetizing current] :d A is
modified.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] EFP r,and
+ [Rotation Tune Type] E F A P is set to [Saturation] 5 AE F.

Setting Description
0%...[1st Id max current] Setting range
1dH |
Factory setting: 50 %
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[1st Id max current]

[2nd Id min current]

1dH |

First Id max current level in rotation.

This parameter determines the max level of magnetizing current (Id) reached
during the first current cycle of the tune in rotation. It is expressed in % of nominal
magnetizing current ([Magnetizing current] . d A).

This parameter is reset to factory setting if [Magnetizing current] :d A is
modified.
This parameter can be accessed if:

* [Access Level] L AL issetto[Expert] £E P -, and

* [Rotation Tune Type] E F A P is set to [Saturation] S A E F.

Setting Description
[1stId mincurrent] dL ... Setting range
300 %
Factory setting: 100%

dLl 2

Second Id max current level in rotation.

This parameter determines the min level of magnetizing current (Id) reached
during all current cycles of the tune in rotation after the first one. It is expressed in
% of nominal magnetizing current ([Magnetizing current] . d A).

This parameter is reset to factory setting if [Magnetizing current] . d A is
modified.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £E P -, and
* [Nb of Repetitions] £ n b r is greater than 1.

Setting Description
0 %... [2nd Id max current] Setting range
1dHZ
Factory setting: 20 %

[2nd Id max current] . dH 2

Second Id max current level in rotation.

This parameter determines the mac level of magnetizing current (Id) reached
during all current cycles of the tune in rotation after the first one. It is expressed in
% of nominal magnetizing current ([Magnetizing current] . d A).

This parameter is reset to factory setting if [Magnetizing current] . d A is
modified.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £E P -, and
* [Nb of Repetitions] £ n b r is greater than 1.

Setting Description
[2nd Id min current] . dL 2... | Setting range
300 %
Factory setting: 120 %
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[Autotuning flux verif] £ u n

v

Autotuning flux verification value. Read-only parameter.

This parameter can be accessed if:

* [Access Level] L AL issetto[Expert] EFP r,and

* [Rotation Tune Type] E F A P is set to [Saturation] S AE F.
This parameter is used for Schneider Electric services purpose.

Setting Code/Value Description

[NA] nA Value not available.
The tune in rotation has not yet been performed since the last
power-on or [Nb of Repetitions] £ n b ~ is setto 1.
Factory setting

1...65,535 % A numerical value is displayed after a successful tune in rotation if
[Nb of Repetitions] £ n b r issetto 2 or 3.
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[Motor monitoring] /1o P - Menu
Access

[Complete settings] =» [Motor parameters] =» [Motor monitoring]

[Motor Th Current] £ H

Motor thermal monitoring current to be set to the rated current indicated on the

nameplate.
Setting () Description
0.2...1.5 In(M Setting range
Factory setting: According to drive rating

(1) Corresponding to the rated drive current indicated in the installation manual and on the drive
nameplate.

[Motor Thermal Mode] £ H E

Motor thermal monitoring mode.

NOTE: An error is detected when the thermal state reaches 118% of the rated
state and reactivation occurs when the state falls back below 100%.

Setting Code /
Value Description
[No] no No thermal monitoring
[Self cooled] ACL Self ventilated motor
Factory setting
[Force-cool] FCL Fan-cooled motor
[MotorTemp ErrorResp] o L L
Overload error response.
Setting Code /
Value Description
[Ignore] no Detected error ignored
[Freewheel HES Free wheel
Stop]
Factory setting
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[Thermal monitoring] £ P P - Menu

Access

[Complete settings] =» [Motor parameters] =» [Motor monitoring] =»
[Thermal monitoring]

About This Menu

The thermal monitoring function helps to prevent against high temperature by
monitoring the real temperature by the drive.

PTC, PT100, PT1000, and KTY84 thermal probes are supported by this function.

The function gives the possibility to manage 2 levels of monitoring:

A Warning level: the drive triggers an event without stopping the application.
An Error level: the drive triggers an event and stops the application.

The thermal probe is monitored for the following detected error:

Activation

Overheating
Probe break (loss of signal)
Probe short-circuit

PTC State ' i

: 1
1 1
i i

shot 4 Goid T Hot i Open

circuit | 1 circuit
i i
b H »
Short Hysteresis Open PTC Value
circuit circuit
level level

NOTE: Al1, Al3, Al4, Al5 and dedicated input of encoder modules can be
configured for thermal monitoring.

[Alx Th Monitoring] £ H X 5 allows you to activate the thermal monitoring on the
related analog input:

[No] n o: the function is disabled
[Yes] Y E 5: the thermal monitoring is enabled on the related Alx.

Type of Thermal Probe Selection

[Alx Type] A : X E allows you to select the type of thermal sensor(s) connected
on the related analog input:

[No] n o: no sensor

[PTC Management] P E c: one to six PTC (in serial) is used
[KTY] K £ 4:1KTY84 is used

[PT100] /P E 2:1PT100 connected with two wires is used
[PT1000] /P E 3:1PT1000 connected with two wires is used

[PT100in 3 wires] /Pt 2 3: 1 PT100 connected with three wires is used
(Al4 & Al5 only)

[PT1000 in 3 wires] /P £ 3 3:1 PT1000 connected with three wires is used
(Al4 & Al5 only)

[3PT100 in 3 wires] 3 P £ 2 3: 3 PT100 connected with three wires is used
(Al4 & Al5 only)
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* [3PT1000in 3 wires] 3 P £ 3 3: 3 PT1000 connected with three wires is
used (Al4 & Al5 only)

2-wire thermal probes are supported on analog input 2 to analog input 5.

Wiring for PT100 and PT1000 Probes

For 2-wire probes, the following wirings are possible:

Alx
COM

Alx
COM

B\

[AI1 Th Monitoring] EH 15

Activation of the thermal monitoring on Al1.

Setting Code / Value Description

[No] no No

Factory setting

[Yes] HES Yes

[A1 Type]l A + IEX

Al1 assignment.

This parameter can be accessed if [Al1 Th Monitoring] £ H /5 is not set to [No]

no.
Setting Code / Value Description
[Voltage] 10u 0-10 Vdc
Factory setting
[Current] OoR 0-20 mA

[AI1 Th ErrorResp] EH Ib%

Thermal monitoring response to a detected error for Al1.

This parameter can be accessed if [Al1 Type] A : I E isnotsetto
+ [Voltage] /0 wu,or
* [Current] OA.

Setting Code / Value Description

[Ignore] no Detected error ignored

[Freewheel HES Freewheel stop

Stop]

[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop

[Fallback LFF Change to fallback speed, maintained as long as the detected

Speed] error persists and the command has not been removed (1)
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Setting

Code / Value

Description

rfNFP

Stop on ramp

[Ramp stop]
Factory setting

1 Because, in this case, the detected error does not trigger a stop, it is recommended to assign a
relay or logic output to its indication.

[AI1 Th Error Level] E H | F%

Error detection level for Al1.

This parameter can be accessed if [Al1 Type] A . [ E is not set to:
+ [Voltage] /0 u,or
* [Current] OA,or
 [PTC Management] PE L.

Setting Q0 Description

-15.0...200.0°C Setting range

Factory setting: 110.0°C

[AI1 Th Warn Level] E H | A%

Warning level for Al1.

This parameter can be accessed if [Al1 Type] A : [ E is not set to:
+ [Voltage] /0 wu,or
* [Current] OA,or
+ [PTC Management] P E L.

Setting () Description

-15.0...200.0°C Setting range

Factory setting: 90.0°C

[AI1 Th Value] £ H IV %

Al1 thermal value.

This parameter can be accessed if [Al1 Type] A : [ E is not set to:
+ [Voltage] /0 wu,or
* [Current] OA,or
+ [PTC Management] PE L.

Setting Description

-15.0...200.0°C Setting range

Factory setting: _

[AI3 Th Monitoring] E H 3 5

Activation of the thermal monitoring on Al3.
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Setting Code / Value Description
[No] nao No

Factory setting
[YES] HE S Yes

[AI3 Type] A + I EX

Al3 assignment.

This parameter can be accessed if [AlI3 Th Monitoring] £ H 3 5 is not set to [No]

nao.

Identical to [Al1 Type] A : | E , page 164 with factory setting: [Current] O A.

[AI3Th ErrorResp] £t H 3 b%

Thermal monitoring response to a detected error for Al3.

This parameter can be accessed if [AI3 Type] A : 3 E is not set to:

+ [Voltage] /d u,or
* [Current] OA,or

Setting Code / Value Description
[Ignore] no Detected error ignored
[Freewheel HES Freewheel stop
Stop]
[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop
[Fallback LFF Change to fallback speed, maintained as long as the detected
Speed] error persists and the command has not been removed (1)
[Ramp stop] rfnP Stop on ramp
Factory setting
1 Because, in this case, the detected error does not trigger a stop, it is recommended to assign a
relay or logic output to its indication.

[AI3 Th Error Level] £ H 3 F %

Error detection level for Al3.

This parameter can be accessed if [AI3 Type] A : 3 E is not set to:

+ [Voltage] /0w, or
* [Current] O A, or
+ [PTC Management] PE L.

Setting ()

Description

-15.0...200.0°C

Setting range

Factory setting: 110.0°C

[AI3 Th Warn Level] £ H 3 A%

Warning level for Al3.
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This parameter can be accessed if [AI3 Type] A : 3 E is not set to:
+ [Voltage] /0 wu,or
* [Current] OA,or
+ [PTC Management] PE L.

Setting () Description

-15.0...200.0°C Setting range

Factory setting: 90.0°C

[AI3 Th Value] £ H 3V %

Al3 thermal value.

This parameter can be accessed if [AI3 Type] A : 3 E is not set to:
+ [Voltage] /0 u,or
* [Current] OA,or
+ [PTC Management] P E L.

Setting Description

-15.0...200.0°C Setting range

Factory setting: _

[Al4 Th Monitoring] £ H4 5%

Activation of the thermal monitoring on Al4.

This parameter can be accessed if VW3A3203 1/O extension module has been

inserted.
Setting Code / Value Description
[No] no No
Factory setting
[YES] YES Yes

[Al4 Th Error Resp] £t H4Y b%

Thermal monitoring response to a detected error for Al4.

This parameter can be accessed if [Al4 Type] A : 4 E isnotsetto
* [Voltage] /0w, or
* [Current] OA.

Setting Code / Value Description

[Ignore] no Detected error ignored

[Freewheel YES Freewheel stop

Stop]

[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop

[Fallback LFF Change to fallback speed, maintained as long as the detected

Speed] error persists and the command has not been removed (1)
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[Ramp stop]
Factory setting

1 Because, in this case, the detected error does not trigger a stop, it is recommended to assign a
relay or logic output to its indication.

[Al4 Th Error Level] E H4Y F %

Error detection level for Al4.

This parameter can be accessed if [Al4 Type] A : 4 E is not set to:
+ [Voltage] /0w, or
* [Current] OA,or
+ [PTC Management] PE L.

Setting QO Description

-15.0...200.0°C Setting range

Factory setting: 110.0°C

[Al4 Th Warn Level] £ HH A%

Warning level for Al4.

This parameter can be accessed if [Al4 Type] A : 4 E is not set to:
+ [Voltage] /0 wu,or
* [Current] OA,or
+ [PTC Management] PE L.

Setting Q Description

-15.0...200.0°C Setting range

Factory setting: 90.0°C

[Al4 Th Value] £ H 4\ %

Al4 thermal value.

This parameter can be accessed if [Al4 Type] A : 4 E is not set to:
+ [Voltage] /0w, or
* [Current] OH,or
+ [PTC Management] PE L.

Setting Description

-15.0...200.0°C Setting range

Factory setting: _

[AI5 Th Monitoring] E H5 5%

Activation of the thermal monitoring on Al5.
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This parameter can be accessed if VW3A3203 1/O extension module has been

inserted.
Setting Code / Value Description
[No] no No
Factory setting
[YES] YES Yes

[AI5 Th Error Resp] E H5 b%

Thermal monitoring response to a detected error for Al5.

This parameter can be accessed if [AI5 Type] A : 5 E isnotsetto
* [Voltage] /0 wu,or
* [Current] OA.

Setting Code / Value Description

[Ignore] no Detected error ignored

[Freewheel JES Freewheel stop

Stop]

[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop

[Fallback LFF Change to fallback speed, maintained as long as the detected

Speed] error persists and the command has not been removed (1)

[Ramp stop] rf1P Stop on ramp

Factory setting

1 Because, in this case, the detected error does not trigger a stop, it is recommended to assign a
relay or logic output to its indication.

[AIS Th Error Level]l] E HS5 F %

Error detection level for Al5.

This parameter can be accessed if [Al5 Type] A : 5 E is not set to:
+ [Voltage] /0 u,or
* [Current] OA,oor
+ [PTC Management] PE L.

Setting () Description

-15.0...200.0°C Setting range

Factory setting: 110.0°C

[AI5 Th Warn Level] £ HS5 A%

Warning level for Al5.

This parameter can be accessed if [Al5 Type] A : 5 E is not set to:
+ [Voltage] /0w, or
* [Current] OAH,oor
+ [PTC Management] PE L.
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Setting () Description
-15.0...200.0°C Setting range
Factory setting: 90.0°C

[AI5 Th Value] £ H5 V %

Al5 thermal value.

This parameter can be accessed if [Al5 Type] A : 5 E is not set to:
+ [Voltage] /0 wu,or
* [Current] OAH,or
+ [PTC Management] PE L.

Setting Description

-15.0...200.0°C Setting range

Factory setting: _

[Enc Therm Sensor Type] £ HE E %

Encoder thermal sensor type.

This parameter can be accessed if an encoder module different from a HTL
encoder has been inserted.

Settings Code/Value Description

[None] nonkE None

Factory settings

[PTC] PEL PTC
[PT100] IPEZ PT100
[PT1000] IPE 3 PT1000
[KTY] KEY KTY
[Klixon] KL X Klixon

[Enc Th ErrorResp] E HE b%

Thermal monitoring response to a detected error for the encoder module input.

This parameter can be accessed if:
* An encoder module has been inserted, and
* [Enc Therm Sensor Type] £t HE E isnotsetto[None] non E.

Setting Code / Value Description

[Ignore] no External detected error ignored

[Freewheel HES Freewheel stop

Stop]

[Per STT] SEE Stop according to configuration of [Type of stop] 5 E £ , page

345, without tripping. In this case, the detected error relay does
not open and the drive is ready to restart as soon as the
detected error disappears, according to the restart conditions of
the active command channel (for example, according to [2/3-
wire control] £ [ [ and [2-wire type] E L E , page 216if
control is via the terminals). Configuring a warning for this
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Setting Code / Value Description

detected error is recommended (assigned to a digital output, for
example) in order to indicate the cause of the stop.

[Fallback LFF Change to fallback speed, maintained as long as the detected
speed] error persists and the run command has not been removed(")
[Speed rL5S The drive maintains the speed being applied when the detected
maintained] error occurred, as long as the detected error is active and the

run command has not been removed(®).

[Ramp stop] rf1P Stop on ramp

Factory setting

[Fast stop] FS5t Fast stop
[DC Injection] | 4L DC injection stop. This type of stop cannot be used with some
other functions

(1) Because, in this case, the detected error does not trigger a stop, it is advisable to assign a relay
or digital output to its indication.

[Enc Th Error Level] E HE F %

Thermal error level for encoder.

This parameter can be accessed if:
* Anencoder module has been inserted, and
* [Enc Therm Sensor Type] £ H E E is not set to:
o [None]l] nonE,or
o [PTCJPEL.

Setting Description

-15.0...200.0°C Setting range

Factory setting: 110.0°C

[Enc Th Warn Level] £ HE A%

Thermal warning level for encoder.

This parameter can be accessed if:
* An encoder module has been inserted, and
* [Enc Therm Sensor Type] £ H E E is not set to:
o [None] nanE,or
o [PTC]PEL.

Setting Description

-15.0...200.0°C Setting range

Factory setting: 90.0°C

[Enc Th Value] £ HE V %

Encoder thermal value.

This parameter can be accessed if:
* An encoder module has been inserted, and
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* [Enc Therm Sensor Type] E H E E is not set to:
o [None]l noanE,or
o [PTC]PEL.

Setting Description

-15.0...200.0°C Setting range

Factory setting: _

[Fallback Speed] L F F

Fallback speed.

Setting Description

0.0...599.0 Hz Setting range

Factory setting: 0.0 Hz
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[Motor monitoring] /1o P - Menu

Access

About This Menu

[Complete settings] =» [Motor parameters] =» [Motor monitoring]

The thermal monitoring function helps to prevent the motor from overheating by an
estimation of the thermal state of the motor.

[Current Limitation] L L %

Internal current limit.

NOTICE

OVERHEATING

» Verify that the motor is properly rated for the maximum current to be applied
to the motor.

» Consider the duty cycle of the motor and all factors of your application
including derating requirements in determining the current limit.

Failure to follow these instructions can result in equipment damage.

NOTE: If the setting is less than 0.25. In, the drive may lock in
[OutPhaselLoss Assign] o P L if this has been enabled. If it is less than the
no-load motor current, the motor cannot run.

Setting 0 Description

0...1.5 In(M Setting range

Factory setting: 1.2 In(1)

(1) Corresponding to the rated drive current indicated in the installation manual and on the drive
nameplate.

[Attenuation Time] 5 o0 P%x

Attenuation time.

This parameter can be accessed if [Motor surge limit.] 5 V L is not set to [No]
nao.

The value of the [Volt surge limit. opt] 5 o P parameter corresponds to the
attenuation time of the cable used. It is defined to help to prevent the
superimposition of voltage wave reflections resulting from long cable lengths. It
limits over-voltages to twice the DC bus rated voltage.

As surge voltage depends on many parameters such as types of cable, different
motor powers in parallel, different cable lengths in parallel, and so on, it is
recommend the use of an oscilloscope to check the over-voltage values obtained
at the motor terminals.

For long cable lengths, an output of the filter or a dV/dt filter must be used.

To retain the overall drive performance, do not increase the SOP value
unnecessarily.
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Setting Code / Value Description
[6 ps] b 6 us
[8 ps] =} 8 us

Factory setting

[10 ps] g 10 us

[Sinus Filter Activation] o F %

Sinus filter activation.

This parameter can be accessed if [Motor control type ] L E E is not set to:
* [Sync.mot.] 5Yn,0r
* [Sync.CL]JF54Y,or
* [SYN_.UVC]54Ynu,oOr
* [Reluctance Motor] 5~ V L.

NOTICE

DAMAGE TO THE SINUS FILTER

Do not set the maximum output frequency [Max Frequency] TFR to a value
greater than 100 Hz on systems with a sinus filter.

Failure to follow these instructions can result in equipment damage.

Setting Code / Value Description

[No] no No sinus filter

Factory setting

[Yes] HES Use of a sinus filter to limit over-voltages on the motor and
reduce the ground detected error leakage current or in case of
applications with Step-Up transformer.

Optimized oPE Optimized. The reference switching frequency is not reduced in

case of an overheating event.

This selection can be accessed on ATVe30eeeeeF,
ATVe50eeeeeF, ATVe60, ATVe80, ATVeAQ, ATVeBO0 and
ATVelO.

[Output Short Circuit Test] 5 £ - E

Output short circuit test configuration.

The drive outputs are tested at every power-up irrespective of the configuration of
this parameter. If this parameter is set to [Yes] 4 E 5, the test is also done every
time a run command is applied. These tests cause a slight delay (a few ms). In the
event of an error, the drive locks.

The drive output short-circuit (terminals U-V-W): SCF error can be detected.

The factory setting value is changed to [Yes] 4 £ 5 depending on the catalog

numbers.
Setting Code / Value Description
[No] no Not test at run command
Factory setting
[Yes] HES Output short circuit test at each run command
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[Motor Therm Thd] £ £ d

Motor thermal threshold for [Motor Thermal Thd] £ 5 A warning activation.

Setting 0

Description

0...118%

Setting range
Factory setting: 100%

[Motor2 therm. level] £ £ d 2

Motor 2 thermal level for [Motor2 Thermal Thd] £ 5 & warning activation.

Setting Q)

Description

0..118%

Setting range

Factory setting: 100%

[Motor3 therm. level] £ £ d 3

Motor 3 thermal level for [Motor3 Thermal Thd] £ 5 3 warning activation.

Setting 0

Description

0...118%

Setting range

Factory setting: 100%

[Motor4 therm. level] £ £ d 4

Motor 4 thermal level for [Motor4 Thermal Thd] £ 5 Y warning activation.

Setting 0

Description

0...118%

Setting range

Factory setting: 100%
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[Motor control] d4 - L - Menu

Access

About This Menu

[Complete settings] =» [Motor parameters] =» [Motor control]

This menu shows the motor control related parameters.

[IR compensation] u F r

This parameter is used to optimize torque at low speed, or to adapt to special
cases (for example: for motors connected in parallel, decrease [IR
compensation] u F ). If there is insufficient torque at low speed, increase [IR
compensation] « F ~. A too high value can avoid the motor to start (locking) or
change the current limiting mode.

Setting 0 Description

0...200% Setting range

Factory setting: 100%

[Slip compensation] 5L Px

Slip compensation.

This parameter can be accessed if [Motor control type ] L E E is set to:
« [SVCV]VVL,or
* [U/IFVC5pts] u F 5,0r
* [Energy Sav.] nL d.

The speeds given on motor nameplates are not necessarily exact.

If the slip setting is lower than the actual slip, the motor is not rotating at the
correct speed in steady state, but at a lower speed than the reference.

If the slip setting is higher than the actual slip, the motor is overcompensated and
the speed is unstable.

Setting QO Description

0...300% Setting range

Factory setting: 100%

[U1] u /% to[U5] u 5%

V/F profile setting.
Voltage point 1 on 5 points V/F to Voltage point 5 on 5 points V/F.

These parameters can be accessed if [Motor Control Type] L E E is set to [V/IF
S5pts] u F 5.

Setting () Description

0...800 Vac Setting range according to rating

Factory setting: 0 Vac
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[F1] F /% to[F5] F 5%
Frequency point 1 on 5 points V/F to Frequency point 5 on 5 points V/F.

V/F profile setting.
This parameter can be accessed if [Motor Control Type] [ £ E is set to [VIF

Spts] u F 5.
Setting 0 Description
0.0...599.0 Hz Setting range
Factory setting: 0.0 Hz

[Output Ph Rotation] P H

Output phase rotation.

Modifying this parameter operates as an inversion of 2 of the three motor phases.
This results in changing the direction of rotation of the motor.

Setting Code / Value Description
[ABC] AbLC Standard rotation

Factory setting

[ACB] AChb Opposite rotation

[Inertia Factor] 5 P L uxk

Inertia factor
This parameter can be accessed if:
* [Access Level] L AL issetto[Expert]E P r, and
* [Motor Control Type] [ E E is set to:
o [U/IFVC5pts] u F 5, or
° [SYN_.UVC] 5Ynu.

Setting (@) Description

1...1,000% Setting range

Factory setting: 40%

[Boost Activation] 6 o A%

Boost activation.

This parameter can be accessed if [Access Level] L A L is set to [Expert]

EPr.

The factory setting of this parameter is modified to:
* [Inactive] n o if [Motor Control Type ][ E E is set to [Reluctance Motor]
5 VL.

* [Constant][ 5 E E if [Motor Control Type] L E E is set to [Sync. mot.]
549n,[SYN_UVC] 54Ynuor[Sync.CL] F54.
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[Boost] b o ok

Setting

Code / Value

Description

[Inactive]

no

No boost

[Dynamic]

d4nA

Dynamic boost, the magnetizing current value is modified
according to the motor load.

Factory setting

NOTE: Drive manages itself the value [Magnetizing
Current] : d A to optimize the performances.

NOTE: This selection can't be accessed if [Motor Control
Type] L E E is setto [Sync. mot.] 5 4 n, [Sync.CL]

F 5 4, [Reluctance Motor] 5~ V L or[SYN_U VC]
S59nu.

[Static]

SEAEL

Static boost, the magnetizing current value follows the profile
whatever the motor load

NOTE: With this selection the [Boost] b o o and [Freq
Boost] F A b are taken into account.

NOTE: This selection can be used for conical motor with
[Boost] b o o sets to a negative value.

[Constant]

CSEE

Constant boost, the magnetizing current is maintained in case
of change of direction of the motor. An additional parameter is
available to handle the deceleration and stop phase. L 5 E E
can be accessed if [Motor Control Type] L E E is setto
[Sync. mot.] 5 4 n, [Sync.CL] F 5 4, [Reluctance Motor]
SrVLor[SYN_.UVC]5Ynu.

NOTE: With this selection only [Boost] & o o is taken into
account.

[Conical
Motor]

LNok

Conical boost, can be accessed if [Motor Control Type] [ E £
is not set to [Sync. mot.] 54 n, [Sync.CL] F 54,
[Reluctance Motor] 5~ VL and[SYN_UVC] 54n wu.

NOTE: With this selection, it is possible to adjust the
[Boost] b o o for acceleration and [Boost On
Deceleration] b o o 2 for deceleration.

Value at 0 Hz: % of nominal magnetizing current (taken into account if different

from 0).

A too high value of [Boost] b o o can result in a magnetic saturation of the motor,
which leads to a torque reduction.

This parameter can be accessed if:

* [Access Level] L

L is setto [Expert] E P -, and

+ [Boost Activation] b o A is not set to [Inactive] n o.

1 d AX(1+ b o o0%)

1

vdAX(1-b o a%)

- Fr

NOTE: For synchronous motors, it is recommended to set this value to
optimize control at low speed.

Setting

Description

-100...100%

Setting range

If [Boost Activation] b o A is set to [Dynamic] d 4 n A,
[Boost] b o o is set to 25%.

Factory setting: 0%
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[Boost On Deceleration] b o o 2%

Value in % of nominal magnetizing current (taken into account if different from 0).

This parameter is used during deceleration phase to quickly reduce the
magnetizing current at stop phase.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert]E P -, and
* [Boost Activation] & o A is set to [Conical Motor]L Mo E.

Setting Description

-100...0% Setting range
Factory setting: -25%

[Freq Boost] F A b

Value at 0 Hz: speed threshold to reach nominal magnetizing current.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert]E P -, and
* [Boost Activation] & o A is not set to [NO] » o, and
* [Boost Activation] b o A is not setto [Constant]L S E E.

Setting Description

0.0...599.0 Hz Setting range

If [Boost Activation] b o A is set to [Dynamic] d 4 n A,
[Freq Boost] F A b is set to 30.0 Hz.

Factory setting: 0.0 Hz

NOTE: For synchronous motors, it is recommended to set this value to
optimize control at low speed.

[Braking level] V & -

Braking transistor command level.

Setting 0 Description

335...1130 V Setting range

Factory setting: According to drive rating voltage
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[Fluxingby DI] FL , - Menu

Access

About This Menu

[Complete settings] =» [Motor parameters] =» [Motor control] =» [Fluxing by
DI]

Configure the fluxing by digital input.

[Motor fluxing] F L ux*

Motor fluxing configure

AADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

If the parameter [Motor fluxing] F L u is set to [Continuous] F c E, fluxing is
always active, even if the motor does not run.

+ Verify that using this setting does not result in unsafe conditions.
Failure to follow these instructions will result in death or serious injury.

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the flux current to be
applied.

Failure to follow these instructions can result in equipment damage.

In order to obtain rapid high torque on startup, magnetic flux needs to already
have been established in the motor.

In [Continuous] F L £ mode, the drive automatically builds up flux when it is
powered up.

in [Not continuous] F » [ mode, fluxing occurs when the motor starts up.

The flux current is greater than [Nom Motor Current] » L ~ (configured rated
motor current) when the flux is established and is the adjusted to the motor
magnetizing current.

If [Motor control type] L E E is setto [Sync. mot.] 5 Y n, the [Motor fluxing]
F L u parameter causes the alignment of the motor and not the fluxing.

If [Brake assignment] & L [ is not [No] n o), the [Motor fluxing] F L u
parameter has no effect.

Setting QO Code / Value Description

[Not FnlC Non-continuous mode
continuous]

[Continuous] FLE Continuous mode

This option is not possible if [Auto DC Injection] A d [ , page
352is[Yes] Y E 5 orif [Type of stop] 5 E k£ , page 345 is
[Freewheel] n 5 E

[No] Fno Function inactive

Factory setting
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[Fluxing assignment] F L %

Fluxing input assignment

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the flux current to be
applied.

Failure to follow these instructions can result in equipment damage.

Assignment is only possible if [Motor fluxing] F L u is set to [Not continuous]
FnC.

If a DI or a bit is assigned to the motor fluxing command, flux is built up when the
assigned input or bitis at 1.

If a DI or a bit has not been assigned, or if the assigned DI or bit is at 0 when a run
command is sent, fluxing occurs when the motor starts.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L . 1..L B | Digitalinput DI1...DI8
[DI11]...[DI16] Lol 1. Digital input DI11...DI16 if VW3A3203 I/O extension module

L+ IB has been inserted
[CDO00]... Cdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdiil. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIS configuration
[C101]... Cci1ai.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] crig Modbus Serial in [I/O profile] : o configuration
[C111]... cCir1il. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... czol.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... Leii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £Leis fieldbus module regardless of configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... cC3ill. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £sol. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] Cs 1o Ethernet in [I/O profile] : o configuration
[C511]... Cs51 1. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[Angle setting type] A 5 E %

Automatic angle setting type.

This parameter can be accessed if [Motor Control Type] [ E E is set to:
* [Sync.mot.] 549n,o0r
* [Sync.CL] F54Y,0r
* [SYN_UVC]54Ynu,or
* [Reluctance Motor] 5~ V [.
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[PSl align] P 5 : and [PSIO align] P 5 : o are working for all types of
synchronous motors. [SPM align] 5 P 11 A and [IPM align] . P 71 A increase
performances depending on the type of synchronous motor. [Rotational Current
Injection] - L , may be used where [PSl align] P 5 : and [PSIO align]

P 5 , o do not give expected performances.

Setting Code / Value Description

[IPM align] PR Alignment for IPM motor. Alignment mode for Interior-buried
Permanent Magnet motor (usually, this kind of motor has a high
saliency level). It uses high frequency injection, which is less
noisy than standard alignment mode.

[SPM align] SPNA Alignment for SPM motor. Mode for Surface-mounted
Permanent Magnet motor (usually, this kind of motor has a
medium or low saliency level). It uses high frequency injection,
which is less noisy than standard alignment mode.

[PSI align] P5 . Pulse signal injection. Standard alignment mode, without rotor
motion

The angle measurement is realized by monitoring the stator
current response to a pulse signal injection over a wide range
of frequencies

[PSIO align] P50 Pulse signal injection - optimized. Optimized alignment mode,
without rotor motion

Same operation as [PSl align] P 5 . is performed over an
optimized range of frequencies

The measurement time is reduced after the first run order or
tune operation, even if the drive has been turned off

Factory setting

[Rotational rLC Rotational current injection. Alignment mode with rotor motion.
Current
Injection] This alignment mode realizes the mechanical alignment of the

rotor and the stator; it requires up to 4 s.

The motor needs to be stopped and without resistive torque.

NOTE: This setting is recommended when a sinus filter is
used on the application.

NOTE: For synchronous reluctance motor, it is
recommended to use this setting.

[No align] no No alignment
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[Spd Loop Optimization] /1L L - Menu

Access

[Complete settings] =» [Motor parameters] =» [Motor control] =» [Spd Loop
Optimization]

About This Menu

This procedure can be done if [Motor control type] L E E is not set to [U/F VC
5pts] u F 5 or[SYN_UVC] 5 4n wu.

Recommended Procedure for Setting the High-Performance Speed Loop

Step | Action

1 Enter the motor parameters. If you subsequently modify one of these, you have to
perform this whole procedure again.

2 The value of the inertia being driven must be entered in the [Application Inertia]
J AP L parameter. , page 189

NOTE: If a motor parameter is modified, the estimated inertia is recalculated and
updated (parameters [Estim. app. inertia] J/ E 5 £ and [Inertia Mult. Coef.]

JMu L. [Application Inertia] ./ A P L returnes to its default value according to the
new value of [Estim. app. inertia] JE S E.

3 Check the speed loop response time by first setting [Feed forward] F F P to O (see
graphs on next page).

4 If necessary, adjust the bandwidth and stability using parameters [FreqLoop Stab] 5 £ A
and [FreqLoopGain] F L G , page 186.

5 To optimize ramp following, increase the feedforward parameter [[Feed forward] F F P
as indicated on the next page until the best result is obtained.

6 The feedforward term bandwidth can be adjusted if necessary (as shown on the next
page) to further improve the ramp following or to filter the noise on the speed reference.

High-Performance speed Loop - Setting the [Feed forward] F F P
Parameter

This is used to adjust the level of dynamic torque feedforward required for
accelerating and decelerating the inertia. The effect of this parameter on ramp
following is illustrated below. Increasing the value of £ F P allows the ramp to be
followed more closely. However, if the value is too high, overspeed occurs. The
optimum setting is obtained when the speed follows the ramp precisely; this
depends on the accuracy of the [Application Inertia] _/ A P L parameter, , page
189 and the [Encoder filter value] F F - parameter setting , page 190

F F P settings
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High-Performance Speed Loop - Setting the [FeedFwd Bandwidth] F F V
Parameter

This is used to adjust the bandwidth of the dynamic torque feedforward term. The
effect of this parameter on ramp following is illustrated below. Decreasing the
value of F F \l reduces the effect of noise on the speed reference (torque ripple).
However, too great a decrease in relation to the ramp settings (on short ramps)
causes a delay, and ramp following is adversely affected. Increasing the value of
F F V allows the ramp to be followed more closely, but also heightens noise
sensitivity. The optimum setting is obtained by reaching the best compromise
between ramp following and the existing noise sensitivity.

F F \ settings
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[Speed loop type] 5 5L %

Speed loop type.

This parameter can be accessed if [Motor control type] L E E is not set to:
* [UIFVC5pts] u F 5,0r
* [SYN_.UVC]5Ynu.

Setting Code / Value Description

[Standard] Std Standard speed loop

Factory setting

[High Perf] HPF High-performance speed loop. It is advised to deactivate [Dec.
Ramp Adapt] b - A=[No] no

[Speed prop. gain] 5 P L%

Speed loop proportional gain.

This parameter can be accessed if:
* [Speed loop type] 5 5L issetto[Standard] 5 £ d, and
* [Motor control type] L E E is not set to:
o [UIFVC 5pts] u F 5, 0r
o [SYN_UVC]5Ynu.

Setting Q Description

0...1,000% Setting range

Factory setting: 40%
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[Speed time integral] 5 £ %

Speed loop integral time constant.

This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto[Standard] 5 £ d, and
* [Motor control type] L E E is not set to:
o [UIFVC 5pts] u F 5, 0r
o [SYN_UVC]S5Ynu.

Setting Q Description

1...65,535 ms Setting range

Factory setting: According to the drive rating.

[K speed loop filter] 5 F L

Speed filter coefficient (O(IP) to 1(Pl)).

Setting (@) Description

0...100 Setting range

Factory setting: 65

[Spd est. filter time] F F Hx

Filter time of the estimated speed.

This parameter can be accessed if [Access Level] L A L is set to [Expert]

EPr.
Setting O Description
0.0...100.0 ms Setting range
Factory setting: According to the drive rating

[FreqlLoop Stab] 5 £ A%

Frequency loop stability (Speed loop damping factor).
This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto [High Perfl] HP F, and
* [Motor control type] L E E is not set to:
o [U/IFVC5pts] u F 5,0r
o [SYN_UVC]54Ynu.

Stability: Used to adapt the return to steady state after a speed transient,
according to the dynamics of the machine. Gradually increase the stability to
increase control loop attenuation and thus reduce any overspeed.

Setting Q Description

0...100% Setting range

Factory setting: 20%
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[FreqLoopGain] F L L%

Frequency loop gain (Speed loop bandwidth).

This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Motor control type] L E E is not set to:
o [U/IFVC 5pts] u F 5, or
o [SYN_UVC]5Ynu.

Used to adapt the response of the machine speed transients according to the
dynamics. For machines with high resistive torque, high inertia of fast cycles,
increase the gain gradually.

Setting {) Description

0...100% Setting range

Factory setting: 20%

[Feed forward] F F Px

Feed-Forward term activation and setting.

This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Motor control type] L E £ is not set to:
o [U/IFVC5pts] u F 5, 0r
° [SYN_.UVC] 5Ynu.

Percentages of the high-performance regulator feedforward term. 100%
corresponds to the term calculated using the value of [Application Inertia]

JAPL.

Setting Q) Description

0...200% Setting range
Factory setting: 0%

[FeedFwd Bandwidth] F F V %

Bandwidth of the filter of feed-forward term.

This parameter can be accessed if:
* [Speed loop type] 5 5L is setto [High Perf] HP F, and
* [Motor control type] L E £ is not set to:
o [U/IFVC 5pts] u F 5, or
° [SYN_.UVC]5Ynu.

Bandwidths of the high-performance speed loop feedforward term, as a
percentage of the predefined value.

Setting Q Description

20...500% Setting range

Factory setting: 100%
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[External FeedFwd Assign] £ E F F %

External feed-forward mode

Setting Code / Value Description

[No] no Analog input is not assigned
Factory setting

[AI1]...[AI3] A .+ I..A +3 | Analoginput Al1...AI3

[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Ref.Freq- LCcrC Reference Frequency via remote terminal

Rmt.Term]

[Ref. Freq- Nndb Reference frequency via Modbus

Modbus]

[Ref. Freq- LCAn Reference frequency via CANopen if a CANopen module has

CANopen] been inserted

[Ref. Freq- nEE Reference frequency via fieldbus module if a fieldbus module

Com. Module] has been inserted

[Embedded EEH Embedded Ethernet

Ethernet]

[DI7 P +1..P .8 | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] FL Encoder reference if an encoder module has been inserted.

[Inertia Mult. Coef.] J /M u L %

Scaling factor for inertia displays.

This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Motor control type] L E E is not set to:
o [U/IFVC5pts] u F 5,o0r
° [SYN_UVC]5Y4nu.

Increment for [Application Inertia] / A P L and [Estim. app. inertia] JE 5 £
parameters, calculated by the drive, in read-only mode: 0.1 gm?, 1 gm?, 10 gm?,
100 gm?, 1000 gm>.

Setting Description

0.0...6553.5 gm? Setting range

Factory setting: 0.0 gm?

[Estim. app. inertia] JE 5 E%

Estimated application inertia.

This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Motor control type] L E E is not set to:
o [U/IFVC5pts] u F 5,o0r
° [SYN_UVC] 5Ynu.
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The inertia being driven is estimated by the drive according to the motor
parameters, in read-only mode. Speed loop default settings are determined by the
drive from this inertia.

Increment given by [Inertia Mult. Coef.] J/Mwu L:-0.1gm? 1 gm? 10 gm?, 100
gm?or 1000 gm?2.

Setting Description

1...9,999 kg.m? Setting range
Factory setting: —

[App. Inertia Coef.] /AL ok

[Application Inertia]

Adjustable application inertia ratio.

This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Motor control type] L E £ is not set to:
o [UIFVC 5pts] u F 5, or
° [SYN_.UVC]5Ynu.

Coefficient which fixes the ratio between [Estim. app. inertia] J/ £ 5 £ and
[Application Inertia] J/ A P L parameters.

[Application Inertia] / A P L = [Estim. app. inertia] J E 5 £ x [App. Inertia
Coef.] JAL o.

Setting Description

0.10...100.00 Setting range

Factory setting: 1

JAPL*

Adjustable application inertia.

This parameter can be accessed if:
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Motor control type] L E £ is not set to:
o [U/IFVC5pts] u F 5, or
° [SYN_.UVC]5Ynu.
Adjustable application inertia used by the drive to optimize speed loop settings).

Increment given by [Inertia Mult. Coef.] /1w L:0.1 gm? 1gm? 10 gm? 100
gm?or 1000 gm?2.

NOTE: If a motor parameter is modified, the estimated inertia is recalculated
and updated (parameters [Estim. app. inertia] J £ 5 £ and [Inertia Mult.
Coef.] /M uL). [Application Inertia] J A P L is also returned to its default
value according to the new value of [Estim. app. inertia] JE S E.

Setting Description

0.00...655.35 kgm? Setting range

Factory setting: -
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[Encoder filter activ.] F F A%

Encoder feedback filter activation.
This parameter can be accessed if an encoder module is present.

This parameter can be accessed if [Encoder usage] E n u is setto [No] n o.

Setting Code / Value Description

[No] no Filter deactivated

Factory setting

Filter activated

[Yes] HES

[Encoder filter value] F F %

Encoder feedback filter value.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,and
* [Encoder filter activ.] F F A issetto[Yes] HE 5.

Setting Description

0.0...40.0 ms Setting range

Factory setting: according to encoder rating

[Notch Filter Activation] n F A%

Notch filter activation.

This parameter activates the notch filter function. Two independent notch filters
can be configured.

The notch filter central frequency should be set at or slightly higher than the
mechanical resonance frequency. The main task is to identify as precise as
possible the resonance frequency.

NOTE: Vibrations may occurs at frequencies higher than the mechanical
resonance frequency, depending on the settings of the speed loop and motor
parameters. It is important to identify the real mechanical resonance
frequency.

Perform the following actions for the commissioning:
1. Set the motor data
2. Set the application data
3. Set the speed loop settings
4. In case of vibrations, set the Notch filter settings as described bellow
5. If the performances are not OK, restart from step 3
This parameter can be accessed if:
* anencoder module is present
* [Access Level] L AL issetto[Expert] EF r,and
* [Speedloop type] 5 5L issetto[High Perf] HP F.

Setting QO Code / Value Description
[First] IS E Notch filter 1 enabled
[2nd] Znd Notch filter 2 enabled
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Setting QO Code / Value Description
[All] ALL Notch filters 1 and 2 enabled
[No] no No notch filter enabled
Factory setting

Notch filter settings

Mechanical vibrations: Sensor/Motor vibration:
Low frequency Acoustic High frequency Acoustic
Noise (LF) Noise (HF)

)

Use speed measurement
filter (increase FFR)

i

LF
< ~__ Vibrations ?
i HF
v
1st NotchFilter activation 1st NotchFilter activation
. |
v
Vibrations ? P
T Yes i l
No
Without PC-Software With PC-Software
Increase notch filter Start without notch filter
frequency (NFF) from <€
default settings, up to max. Y
Identified the frequency
with PC-Software thru
v scope of SRFR in RUN
- Vb . without the activation of ¢
No ibrations 7 the notch filter
“Yes (nFA =n0)
v v
Increase notch filter Activate the notch filter
bandwidth (NFB) from with this notch filter
default settings by one frequency
step (example 50%)
- v ~
) " Reduce
“._vibrations ? _—"\q
| Yes
v
Increase the notch filter
bandwidth (NFB)
Y
— Vibrations ?
i No
AA 4 T
Y
‘ END es

[Notch Filter Freq1] n F F 1%

Notch filter 1 central frequency.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,and
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Notch Filter Activation] » F A is set to:
o [First] I5E,or
o [ANl AL L.
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Setting Description

10.0...150.0 Hz Setting range

Factory setting: 15.0 Hz

[Notch Filter Bdw 1] n F b %

Notch filter 1 bandwidth.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £ P -, and
* [Speedloop type] 55 L is setto[High Perf] HP F, and
* [Notch Filter Activation] n F A is set to:
o [First] /5E,or
o [ANlALL.

This parameter defines the bandwidth of the notch filter 1. Filter with higher
bandwidth provides better stability margin when the load resonant frequency
changes (with trolley position or load).

NOTE: Rising the bandwidth can interfere with the expect drive dynamic
(reducing the dynamic of the speed loop).

Setting Description

10...400% Setting range

Factory setting: 100%

[Notch Filter Depth1] n F d 1%

Notch filter 1depth.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P, and
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
» [Notch Filter Activation] » F A is set to:
o [First] IS5E,or
o [ANl AL L.

This parameter defines the gain of the notch filter 1 at the central frequency. When
NFD1=100%, no filter is applied.

Setting Description

0...99% Setting range

Factory setting: 10%

[Notch Filter Freq2] n F F 2%

Notch filter 2 central frequency.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P, and
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
* [Notch Filter Activation] » F A is set to:
o [Second] &~ d,or
o [ANlALL.
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Setting Description

10.0...150.0 Hz Setting range

Factory setting: 85.0 Hz

[Notch Filter Bdw 2] n F b 2%

Notch filter 2 bandwidth.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £ P r, and
* [Speed loop type] 5 5L is setto [High Perf] HFP F, and
* [Notch Filter Activation] » F A is set to:
o [Second] 2~ d,or
o [ANlALL.

This parameter defines the bandwidth of the notch filter 2. Filter with higher
bandwidth provides better stability margin when the load resonant frequency
changes (with trolley position or load).

NOTE: Rising the bandwidth can interfere with the expect drive dynamic
(reducing the dynamic of the speed loop).

Setting Description

10...400% Setting range

Factory setting: 100%

[Notch Filter Depth 2] n F d 2%

Notch filter 2 depth.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,and
* [Speed loop type] 5 5 L is setto [High Perf] HP F, and
+ [Notch Filter Activation] » F A is set to:
> [Second] 2 d,or
o [ANl AL L.

This parameter defines the gain of the notch filter 2 at the central frequency. When
n F d 2 =100%, no filter is applied.

Setting Description

0...99% Setting range

Factory setting: 25%
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[Motor control] d4 - L - Menu

Access

[Complete settings] =» [Motor parameters] =» [Motor control]

About This Menu

This menu shows the motor control related parameters.

[HF inj. activation] H F .

Activation of HF injection.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,and
* [Motor control type ] L E E is not set to:
° [Sync.mot.] 54 n,o0r
o [Sync.CL] F54,or
° [SYN_UVC] 54nwu,o0r
° [Reluctance Motor] 5~ V c.

Setting Code / Value Description

[No] no HF injection inactive

Factory setting

[Yes] YES HF injection active

[HF injection freq.] F r .

Frequency of the HF injection signal.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] EFr,and
* [HF inj. activation] H F . issetto[yes] HE 5.

Setting Description

250...1000 Hz Setting range

Factory setting: 500 Hz

[HF pll bandwidth] 5 P b

Bandwidth of the HF PLL.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £E P -, and
* [HF inj. activation] HF ., issetto[yes] HE 5.

Setting Description

0...400% Setting range

Factory setting: 100%
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[Current Level Align] L r

Current level of the HF alignment.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] EFP r,and
* [HF inj. activation] HF :issetto[yes] HE 5.

Setting Description

0...200% Setting range

Factory setting: 50%

[Boost level align.] 5  r

Boost level for IPMA alignment.

This parameter can be accessed if [Access Level] L A L is set to [Expert]

EFPr.
Setting Description
0...200% Setting range

Factory setting: 100%

[Angle error Comp.] PE L[

Angle position error compensation.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,and
* [HF inj. activation] HF :issetto[yes] HE 5.

Setting Description

0...500% Setting range
Factory setting: 0%

About Output Voltage Management and Overmodulation

[Overmodul. Activation] o VT A

Overmodulation activation.

This parameter can be accessed if [Access Level] L A L is set to [Expert]
EPr.

The purpose of the overmodulation is to:
+ compensate the voltage loss in DC bus when the drive is loaded.

* increase the maximum possible voltage to reduce current consumption at
high motor voltage and limit thermal effect on the motor.

In factory settings, the motor supplied by the intermediate of the drive has:
+ acommon output voltage mode not null depending on the DC bus supply.

* No overmodulation ([Overmodul. Activation] o V /1 A is setto [No] n o):
sinusoidal phase to phase voltage.

« output voltage limited to the maximum possible value depending on DC bus
supply which depends on the main power supply.
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\ 4
\ 4

1 Maximum possible value of Output voltage limitation (default value)

2 VVLim with numeric value under the maximum limitation

4 Output voltage limitation with full overmodulation (hexagon form)

Description

Overmodulation is not configured

By default, the Output voltage limitation describes a circle with
at maximum radius depending of DC bus voltage.

The radius can be reduced to a lower value by setting a
numerical value to [Output voltage limitation] V L /7.

Factory setting

3 Output voltage
Setting Code / Value
[Default] dEFAuLE
[Full] Full

Overmodulation is active and full.

The output voltage limitation describes a regular hexagon
depending of DC bus voltage.

The phase to phase voltages are not sinusoidal.

[Output voltage limitation] VL 17

Output voltage limitation.

This parameter can be accessed if [Access Level] L A [ is set to [Expert]

EPr.

The purpose of this parameter is to modify the output voltage limitation to a lower
value than the maximum default value.

The unit of the numerical value of this parameter is in phase to phase rms voltage.

This parameter cannot be set to a numerical value if [Overmodul. Activation]
oV /Aissetto[FULL] Fu L L.

Description

Default value of Output Voltage limitation.

The Output Voltage limitation is at the maximum capability of
the DC bus voltage depending on [Overmodul. Activation]
o V 1A setting.

Factory setting

Setting Code / Value
[Default] dEFAulLE
0...9999 V

Setting range of the output limitation voltage.

Set a value lower than the corresponding [Default]

d E F A u L E value to reduce the maximum output voltage
limitation. If the numerical value is higher than the
corresponding [Default] 4 E F A u L E value, this
corresponding value is considered.
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[Switching frequency] 5W F - Menu

Access

[Complete settings] =» [Motor parameters] =» [Switching frequency]

[Switching frequency] 5 F -

Drive switching frequency.

Adjustment range: The maximum value is limited to 4 kHz if [Motor surge limit.]
5 V L parameter is configured. The maximum value is limited to 4.9 kHz with
ATVel0.

If [Sinus Filter Activation] o F : issetto[Yes] 4 £ 5, the minimum value is 2
kHz and the maximum value is limited to 6 kHz or 8 kHz according to drive rating.

NOTE: In the event of excessive temperature rise, the drive automatically
reduces the switching frequency and reset it once the temperature returns to
normal.

In case of high-speed motor, it is advised to increase the PWM frequency
[Switching frequency] 5 F - at 8, 12 kHz or 16 kHz

Setting 0 Description

2...8 or 16 kHz according to drive | Setting range
rating
Factory setting: 4.0 kHz or 2.5 kHz according to the drive
rating

When [Sinus Filter Activation] o F . is set to [optimized]
o P k£ ., factory setting: 3.0 kHz or 2.5 kHz according to the
drive rating

[Noise Reduction] n ~ d

Motor noise reduction.

Random frequency modulation helps to prevent any resonance, which may occur
at a fixed frequency.

Setting Code / Value Description

[No] no Fixed PWM frequency

Factory setting

[Yes] HES PWM Frequency with random modulation

[Switch Freq Type] 5 F £ %

Switching frequency type.
This parameter can be accessed if [Access Level] L A L is setto [Expert]E P r.

The motor switching frequency is modified (reduced) when the internal
temperature of the drive is too high.
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Setting QO

Code / Value

Description

[SFR type 1]

HF |

Heating loss optimization

Allows the system to adapt the switching frequency according
to the motor frequency. This setting optimizes the heating loss
of the drive in order to improve the drive efficiency.

Factory setting

[SFR type 2]

HF 2

Allows the system to keep a constant chosen switching
frequency [Switching frequency] 5 F - whatever the motor
frequency [Output frequency] - F r.

With this setting, the motor noise is kept as low as possible by a
high switching frequency.

In the event of overheating, the drive automatically decreases
the switching frequency.

It is restored to its original value when the temperature returns
to normal.

[Motor Surge Limit.] 5V L

Surge voltage limitation.

This parameter is forced to [No] ~ o if [Sinus Filter Activation] o F : is setto

[Yes] HE §.

This function limits motor over-voltages and is useful in the following applications:
*  NEMA motors
+ Old or poor quality motors

» Spindle motors

* Rewound motors

This parameter can remain set to [No] n o for 230/400 Vac motors used at 230
Vac, or if the length of cable between the drive and the motor does not exceed:

* 4 m with unshielded cables

* 10 m with shielded cables

Setting Code / Value Description
[No] no Function inactive
Factory setting
[Yes] HES Function active
NOTE: With this setting, the maximum of [Switching
freq.] 5 F ~ is modified.

[Attenuation Time] 5 o P

Attenuation time.

This parameter can be accessed if [Motor surge limit.] 5 V L is setto [Yes]

HES.

The value of the [Attenuation Time] 5 o P parameter corresponds to the
attenuation time of the cable used. It is defined to help to prevent the
superimposition of voltage wave reflections resulting from long cable lengths. It
limits over-voltages to twice the DC bus rated voltage. As surge voltage depends
on many parameters such as types of cable, different motor powers in parallel,
different cable lengths in parallel, and so on. It is recommended to use an
oscilloscope to check the over-voltage values obtained at the motor terminals. If
the higher value of [Attenuation Time] 5 o P is not enough according to the
cable lengths, an output filter or a dV/dt filter must be used.
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To retain the overall drive performance, do not increase the 5 o P value
unnecessarily.

Setting Code / Value Description
[6 us] b 6 us
[8 us] 8 8 us
Factory setting
[10 ps] g 10 us
NHA80757.10 199



Variable Speed Drives for Asynchronous and Synchronous
Motors [Complete settings] L 5 E -

[Input Filter] d L - - Menu

Access

[Complete settings] =» [Motor parameters] = [Input Filter]

About This Menu

This menu cannot be accessed on ATVe80 and ATVeBO.

This function monitors the ripple on the DC bus by detecting instabilities. It is not
used to detect input phase loss.

On the DC bus, if the oscillation frequencies are inconsistent with those observed
on the mains supply, and if the amplitude is inconsistent with the drive capability
(such as the DC bus capacitors), the drive triggers [DC Bus Ripple Warn]

d L r W warning.

Depending on the setting of [DC Bus Ripple Config] J L ~ [, if [DC Bus Ripple
Warn] d L ~ W warning is persistent during an amount of time set by an internal
fixed value, [DC Bus Ripple Error] d L ~ E error is triggered.

[Input Filter] . F .

Use of an input filter.

This parameter is forced to [No] n o if:

* [Motor Control Type] L E E is set to a value different from [U/F VC 5pts]
uF 5, 0r

* [Motor Control Type] L E E is set to[U/F VC 5pts] u F 5, and
o [U1] u I or...or[U5] u 5 is configured, or
o [F1] F I or...or[F5] F 5 is configured.

Setting Code / Value Description

[No] no No input filter used.

Factory setting

[Yes] HES Motor control performance is adjusted to consider the use of an
input filter in order to help to prevent ripple on the DC bus.

[DC Bus Ripple Configl d L - L

Configuration of the DC bus ripple monitoring.

This parameter is preset to [Error] F L E, if [Input Filter] : F : is setto [Yes]

HES.
Setting Code / Value Description
[Ilgnore] no DC bus ripple monitoring function is inactive.
This selection can't be accessed if [Input Filter] . F  is setto
[Yes] HE 5.
Factory setting
[Warning] WHAHr N DC bus ripple monitoring function is enabled.
In case of DC bus ripple, the drive triggers [DC Bus Ripple
Warn] d L - W warning.
[Error] FLE The DC bus ripple monitoring function is fully enabled. The
drive triggers [DC Bus Ripple Error] d L r E error if [DC Bus
Ripple Warn] d L ~ W warning is persistent.
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[Define system units]

[Define system units] 5 u L - Menu

Access

[Complete settings] =P [Define system units]

About This Menu

In order to be easy to configure, commission, operate, and maintain, the drive
uses the application units.

The physicals that are concerned by application units are:
»  Temperature values
* Currency values

NOTE: Some other default system units are automatically deduced from
configurable system units or from other parameters.

System unit applies by default to all communication parameters and HMI (Graphic
Display Terminal, Web server, DTM-based software).

When a system unit is changed, there is no rescaling of values. Numerical values
are kept, but the meaning of these values is not the same:

» After a change, the behavior of the product will not change (the system stays
numerically the same).

* If new values are written through communication or through HMI in new unit,
then the behavior is impacted. In that case, all parameters should be
reconfigured according to the new selected unit.

* In order to avoid issues due to a modification of system unit parameters,
system units should be modified only during the installation of the product and
before the commissioning of the functions.

The precision of the physical values is selected at the same time as the unit.
By default, values are signed.

Default range of values are:

16 bits values 32 bits values

-32,768...32,767 -2,147,483,648...2,147,483,648

[Temperature unit] 5w £ P

Default system application unit used for temperature.

Available temperature units:

Unit Symbol Conversion
Celsius Degree °C -
Fahrenheit °F TF = 9/5*Tc+32
Degree
Setting Code / Value Description
[0.1°C] oiIc 0.1°C

Factory setting
[0.1°F] oiIF 0.1°F
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[Currency unitlist] 5 u [ u

Default system application unit used for currency.

Setting Code / Value Description
[EURO] Eurao Euro

Factory setting
[$] dolLAr Dollar
[£] Pound Pound
[Krone] K r Krone
[Renminbi] rflhb Renminbi
[Other] okt HE r Other
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[Command and Reference] £ -~ P - Menu

[Command and Reference] L - P - Menu

Access

[Complete settings] =» [Command and Reference]

Command and Reference Channels Parameter Can Be Accessed

Run commands (forward, reverse, stop, and so on) and references can be sent
using the following channels:

Command Reference

Terminals: Digital inputs DI Terminals: Analog inputs Al, pulse input
Graphic Display Terminal Graphic Display Terminal

Integrated Modbus Integrated Modbus

CANopen® CANopen

Fieldbus module Fieldbus module

- +/— speed via the Graphic Display Terminal
Integrated Ethernet Integrated Ethernet

NOTE: The stop keys on the Graphic Display Terminal can be programmed as
non-priority keys. A stop key can only have priority if the [Stop Key Enable]

P 5 E parameter menu is set to [Stop Key Priority] 4 E 5 or [Stop Key
Priority Al AL L.

The behavior of the drive can be adapted according to requirements:

[Not separ.] 5 . I1: Command and reference are sent via the same channel.

[Separate] 5 £ P: Command and reference may be sent via different
channels.In these configurations, control via the communication bus is
performed in accordance with the DRIVECOM standard with only 5 freely
assignable bits (see communication parameter manual). The application
functions cannot be accessed via the communication interface.

[I/O profile] : o: The command and the reference can come from different
channels. This configuration both simplify and extends use via the
communication interface. Commands may be sent via the digital inputs on the
terminals or via the communication bus. When commands are sent via a bus,
they are available on a word, which acts as virtual terminals containing only
digital inputs. Application functions can be assigned to the bits in this word.
More than one function can be assigned to the same bit.

NOTE: Stop commands from the Graphic Display Terminal remain active even
if the terminals are not the active command channel.

NHA80757.10

203



Variable Speed Drives for Asynchronous and Synchronous
Motors [Complete settings] L 5 E -

Reference Channel for [Not separ.] 5 : /1, [Separate] 5 E F and [I/O profile]
o Configurations, PID Not Configured

%

(FRA + SA2 + SA3 - dA2 - dA3) x MA2 x MA3

Preset
speeds

I—(SP1)

SP2
|

FR

>

Graphic display
terminal

Ll

Jog
operation

o+

|
+/- speed around a
reference

SaEkd!

[PID REGULATOR]
nO
PID not assigned

g' [Highspeed) ~ Ramps
HSP ACC DEC

_/_\- rFr
—

AC2 DE2|

Channel 1

I [Low speed]

Channel

Forced local

(1) Note: Forced local is not active in [I/O].

The black square represents the factory setting assignment.

F r 1I:terminals (including I/O extension module), Graphic Display Terminal,
integrated Modbus, CANopen®, embedded Ethernet, DI7 Pulselnput, DI8
Pulselnput.

Fr Ib,for 5E P and :o:terminals (including I/0 extension module), Graphic
Display Terminal, integrated Modbus, CANopen®, embedded Ethernet, DI7
Pulselnput, DI8 Pulselnput.

F r Ib,for 5 ,I1:terminals (including I/0O extension module), DI7 Pulselnput,
DI8 Pulselnput.

SAZ2,5A3,dRAZ,dAR 3, NTAZ, NA 3:terminals (including I/0 extension
module), Graphic Display Terminal, integrated Modbus, CANopen®, embedded
Ethernet, DI7 Pulselnput, DI8 Pulselnput, and Al Virtual 1.

F r 2:terminals (including I/O extension module), Graphic Display Terminal,
integrated Modbus, CANopen®, embedded Ethernet, and Ref Freq via DI..
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Reference Channel for [Not separ.] 5 : /1, [Separate] 5 E F and [l/O profile]
o Configurations, PID Configured with PID References at the Terminals

;I ov}i no

Al H!

Al2 A1

A PID B !
refertothe  |— AI3

dedicated topic |
E Lec

Graphic display
terminal

FRA + SA2 + SA3 - dA2 - dA3

Y High speed]  Ramps (2)

HSP ACC DEC
Channel 1 no I /| FrH -/_\_ ﬂ,
LSP

: | AC2 DE2|

Channel 2 |
i

I [Low speed]
(L]
Forced local

(1) Note: Forced local is not active in [I/O profile].

(2) Ramps not active if the PID function is active in automatic mode.

The black square represents the factory setting assignment.

F r 1:terminals (including I/O extension module), Graphic Display Terminal,
integrated Modbus, CANopen®, embedded Ethernet, DI7 Pulselnput, DI8
Pulselnput.

Fr Ib,for 5E P and :o:terminals (including I/0O extension module), Graphic
Display Terminal, integrated Modbus, CANopen®, embedded Ethernet, DI7
Pulselnput, DI8 Pulselnput.

Fr Ib,for 5 ,11:terminals (including I/O extension module), DI7 Pulselnput,
DI8 Pulselnput.

5A2,5A 3, dA 2, dA 3:terminals (including I/0O extension module), Graphic
Display Terminal, integrated Modbus, CANopen®, embedded Ethernet, DI7
Pulselnput, DI8 Pulselnput.

F ~ 2:terminals (including I/O extension module), Graphic Display Terminal,
integrated Modbus, CANopen®, embedded Ethernet, and Ref Freq via DI..

Command Channel for [Not separ.] 5 : /7 configuration

Reference and command, not separate.

The command channel is determined by the reference channel. The parameters
Fr I,FrZ2,rFL,FLoandFL ol are common to reference and
command.

Example: If the referenceis F - | = A , I (analog input at the terminals), control
is via DI (digital input at the terminals).
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nO

(RUN/STOP/ Al
FWD/REY)

— LCC
[Ref Freq 1

Fr Il Config] Graphic Display FLal]

DI
terminal
A

O
[Forced Local
Assi
[Freq Switch FLo =

P i - Assign]
LC— I | | rFLC i o
T 571
—I_ CMD Forward
X Reverse

i— sToP

il ey E
|
. |

[Stop Key Enable]

Graphic Display
terminal

[Ref Freq 1
Fr2 Config]

The black square represents the factory setting assignment.

Command Channel for [Separate] 5 E P configuration

Separated Reference and command.
The parameters F L o and F L o L are common to reference and command.

Example: If the reference is in forced local mode via Al1 (analog input at the
terminals), command in forced local mode is via DI (digital input at the terminals).

The command channels L d | and L[ d 2 are independent of the reference
channels Fr I, Fr Iband Fr 2.

(RUN/STOP/
FWD/REV) Al

[Cmd
channel 1]
—— LCC

[Colmm'and Graphic Display
switching] terminal

DI

[Forced Local

T
o Assign]
ndb ! FLel
_I_ D Forward
EE- | Reverse
L Cr | [Control " sTOP
Bl Mode] STOP
] i
T — [Stop Key Enable]
[Cmd Graphic Display
channel 2] terminal

The black square represents the factory setting assignment, except for
[Control Mode] L HL F.
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[Cmd channel 1] L d | and [Cmd channel 2] [ d 2: Terminals, Graphic Display
Terminal, integrated Modbus, integrated CANopen®, communication card

Command Channel for I/O profile : o configuration

Separated Reference and command, as in [Separate] 5 E P configuration.

The command channels [ d ! and [ d 2 are independent of the reference
channels Fr I, F r I b and FR2.

[Cmd
channel 1]
DI
O
I i p [Forced Local
omman Assian
switching] onl

“Hsi
n =] o

Forward
Q/LD Reverse
(Control STOP
Mode]
h[Cde , [Stop Key Enable]
channel 2] Graphic Display

terminal

‘ The black square represents the factory setting assignment, except for
[ControlMode] L HL F.

[Cmd channel 1] L d | and [Cmd channel 2] [ d 2: Terminals, Graphic Display
Terminal, integrated Modbus, integrated CANopen®, communication card
A command or an action can be assigned:

+ To afixed channel by selecting a Digital input (Dix) or a Cxxx bit:

o By selecting, for example, LI3, this action will be triggered by the digital
input DI3 regardless of which command channel is switched.

o By selecting, for example, C114, this action will be triggered by integrated
Modbus with bit 14 regardless of which command channel is switched.

+ To a switchable channel by selecting a CDxx bit:

o By selecting, for example, Cd11, this action will be triggered by: L112 if the
terminals channel is active, C111 if the integrated Modbus channel is
active, C211 if the integrated CANopen® channel is active, C311 if the
communication card channel is active, C511 if the Ethernet channel is
active.

If the active channel is the graphic display terminal, the functions and commands
assigned to CDxx switchable internal bits are inactive.

NOTE: Several CDxx does not have equivalent digital inputs and can only be
used for switching between 2 networks.

[Ref Freq 1 Config] F - |/

Configuration reference frequency 1.
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Setting Code / Description
Value
[Not Configured] | no Not assigned
[Al1] A1 Analog input Al1
Factory Setting
[Al2]...[AI3] A.2.. Analog input Al2...AI3
A .3
[Al Virtual 1] AV Virtual analogic input 1
[Al4]...[AI5] A /4. Analog input Al4...Al5 if VW3A3203 I/O extension module has
A .5 been inserted
[Ref.Freq-Rmt. LCr Reference Frequency via remote terminal
Term]
[Ref. Freq- ndb Reference frequency via Modbus
Modbus]
[Ref. Freq- CAn Reference frequency via CANopen if a CANopen module has
CANopen] been inserted
[Ref. Freq-Com. nEE Reference frequency via fieldbus module if a fieldbus module
Module] has been inserted
[Embedded EEH Embedded Ethernet
Ethernet]
[DI7 P .. Digital input DI7...DI8 used as pulse input
Pulselnput]...[DI8 | P . 8
Pulselnput]
[Encoder] PL Encoder reference if an encoder module has been inserted.

[Ref.1B channel] F - /b

Configuration reference frequency 1B.

Identical to [Ref Freq 1 Config] F ~ I (see above) with factory setting: [Not
Configured] n o.

[Ref 1B switching] - L b

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

This parameter can cause unintended movements, for example an inversion of
the direction of the rotation of the motor, a sudden acceleration or a stop.

» Verify that the setting of this parameter does not cause unintended
movements.

» Verify that the setting of this parameter does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Select switching (1 to 1B).
+ Ifthe assigned input or bitis at O, [Ref Freq 1 Config] F ~ [ is active.
» Ifthe assigned input or bitis at /, [Ref.1B channel] F -~ /b is active.

[Ref 1B switching] ~ L b is forced to [Ref Freq Channel 1] F ~ [ if [Control
Mode] L HL F issetto [Not separ.] 5 .1 with [Ref Freq 1 Config] F - |
assigned via the terminals (analog inputs, pulse input).

NOTE: Activating this function from an other active command channel will also
activate the monitoring of this new channel.

208 NHA80757.10




[Complete settings] L 5 E -

Variable Speed Drives for Asynchronous and Synchronous
Motors

Setting Code / Value Description

[Ref Freq Fr | Reference channel = channel 1 (for RCB)

Channel 1]

[Ref.1B Fr Ib Reference channel = channel 1b (for RCB)

channel]

[DI1]...[DI8] L . Il..L 8 | Digital input DI1...DI8

[DI11]...[DI16] L1 Digital input DI11...DI16 if VW3A3203 1/O extension module
L IB has been inserted

[CDO00]... rcdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o

[CD10] CLdio configuration

[CD11]... Cdll. Virtual digital input CMD.11...CMD.15 regardless of

[CD15] LdIs configuration

[C101]... ci1oi. Virtual digital input CMD1.01...CMD1.10 with integrated

[C110] ci1i10o Modbus Serial in [I/O profile] : o configuration

[C111]... cirii. Virtual digital input CMD1.11...CMD1.15 with integrated

[C115] C 115 Modbus Serial regardless of configuration

[C201]... ceoil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®

[C210] ceio fieldbus module in [I/O profile] : o configuration

[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®

[C215] 215 fieldbus module regardless of configuration

[C301]... c3oil.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module

[C310] c3io in [I/O profile] : o configuration

[C311]... c3ri. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module

[C315] L3115 regardless of configuration

[C501]... £Lsoi. Virtual digital input CMD5.01...CMD5.10 with integrated

[C510] Cs 1o Ethernet in [I/O profile] : o configuration

[C511]... Csii. Virtual digital input CMD5.11...CMD5.15 with integrated

[C515] L5115 Ethernet regardless of configuration

[Reverse Disable] - 1 n

Reverse directions disable.

Lock of movement in reverse direction does not apply to direction requests sent by

digital inputs.

Reverse direction requests sent by digital inputs are taken into account.

Reverse direction requests sent by the Graphic Display Terminal or sent by the
line are not taken into account.

Any reverse speed reference originating from the PID, summing input, and so on,
is interpreted as a zero reference (0 Hz).
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Setting Code / Value Description

[No] no Motor rotation direction is defined by the run command
[Forward] F - d or [Reverse] ~ ~ 5 and the sign of the
reference frequency.

When the reference frequency is positive and a:

* [Forward] F - d run command is given: the motor starts
in forward direction

* [Reverse] r r 5 run command is given: the motor starts
in reverse direction

When the reference frequency is negative and a:

* [Forward] F - d run command is given: the motor starts
in reverse direction

* [Reverse] - - 5 run command is given: the motor starts
in forward direction

[Yes] YES Any reverse speed reference originating from the PID,
summing input, and so on, is interpreted as a zero reference (0
Hz).

[Absolute] ALS Motor rotation direction is defined by the run command

[Forward] F -~ d or [Reverse] ~ ~ 5 regardless of the sign of
the reference frequency (i.e only the absolute value of the
reference frequency is considered).

[Control Mode] L HL FI

Mixed mode configuration.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

Disabling [I/O profile] : o resets the drive to the factory settings.

» Verify that restoring the factory settings is compatible with the type of wiring
used.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Setting Code / Value Description

[Not separ.] SN Reference and command, not separate

Factory Setting

[Separate] SEFP Separate reference and command. This assignment cannot be
accessed in [I/O profile] : o

[I/O profile] -} I/O profile

[Command Switching] L L 5%

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

This parameter can cause unintended movements, for example an inversion of
the direction of the rotation of the motor, a sudden acceleration or a stop.

» Verify that the setting of this parameter does not cause unintended
movements.

» Verify that the setting of this parameter does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Control channel switch.

This parameter can be accessed if [Control Mode] L H L F is set to [Separate]

5 E P orto [I/O profile] :o.

If the assigned input or bit is at 0, channel [Cmd channel 1] [ d 1/ is active.If the
assigned input or bit is at 1, channel [Cmd channel 2] L d 2 is active.

NOTE: Activating this function from an other active command channel will also
activate the monitoring of this new channel.

Setting Code / Value Description
[Command Cdl Command channel = channel 1 (for CCS)
channel 1]
Factory setting

[Command Lde Command channel = channel 2 (for CCS)
channel 2]
[DI1]...[DI8] L . I1..L 8 | Digital input DI1...DI8
[DI11]...[DI16] L Digital input DI11...DI16 if VW3A3203 1/O extension module

L has been inserted
[C101]... Ccioi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] cCi110 Modbus Serial in [I/O profile] : a configuration
[C111]... r Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C Modbus Serial regardless of configuration
[C201]... cz2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2 is fieldbus module regardless of configuration
[C301]... £c3ogi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] Cc3ig in [I/O profile] : o configuration
[C311]... C3inig. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £csoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernet in [I/O profile] : o configuration
[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[Cmd channel1] L d 1%

Command channel 1 assignment.

This parameter can be accessed if [Control Mode] L H L F is set to [Separate]
5 E P or [l/O profile] :o.

Setting Code / Description

Value
[Terminals] EEr Terminal block source

Factory Setting

[Ref.Freq-Rmt. Lk Command via Graphic Display Terminal
Term]
[Ref. Freq- Nndb Command via Modbus
Modbus]
[Ref. Freq- CAnN Command via CANopen if a CANopen module has been
CANopen] inserted
[Ref. Freq-Com. nEE Command via fieldbus module if a fieldbus module has been
Module] inserted
[Embedded EEH Command via Embedded Ethernet
Ethernet]
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[Cmd channel 2] [ d 2%

Command channel 2 assignment.

This parameter can be accessed if [Control Mode] L H L F is set to [Separate]
5 E P or [lIO profile] :o.

Identical to [Cmd channel 1] L d [ with factory setting [Ref. Freq-Modbus]
Nndbhb.

[Freq Switch Assign] - F [

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

This parameter can cause unintended movements, for example an inversion of
the direction of the rotation of the motor, a sudden acceleration or a stop.

+ Verify that the setting of this parameter does not cause unintended
movements.

+ Verify that the setting of this parameter does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

frequency switching assignment.
If the assigned input or bit is at 0, channel [Ref Freq Channel 1] F ~ [ is active.

If the assigned input or bit is at 1, channel [Ref Freq Channel 2] F ~ 2 is active.

NOTE: Activating this function from an other active command channel will also

activate the monitoring of this new channel.

Setting Code / Value Description

[Ref Freq Fr | Reference channel = channel 1 (for RFC)

Channel 1]

[Ref Freq Fr? Reference channel = channel 2 (for RFC)

Channel 2]

[DI1]...[DI8] L + I..L 8 | Digital input DI1...DI8

[DI11]...[DI16] | L « I I.. Digital input DI11...DI16 if VW3A3203 I/O extension module
L IB has been inserted

[CDO00]... Cdoo.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o

[CD10] Cdio configuration

[CD11]... Cdil.. Virtual digital input CMD.11...CMD.15 regardless of

[CD15] LdIs configuration

[C101]... Cigi.. Virtual digital input CMD1.01...CMD1.10 with integrated

[C110] cri1o Modbus Serial in [I/O profile] : o configuration

[C111]... A B Virtual digital input CMD1.11...CMD1.15 with integrated

[C115] L1115 Modbus Serial regardless of configuration

[C201]... cz2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®

[C210] c2io fieldbus module in [I/O profile] : o configuration

[C211]... ceili. Virtual digital input CMD2.11...CMD2.15 with CANopen®

[C215] L2215 fieldbus module regardless of configuration

[C301]... £c3ogi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module

[C310] c3ig in [I/O profile] : o configuration

[C311]... C3ii. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module

[C315] L3115 regardless of configuration
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Setting Code / Value Description
[C501]... £csaoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernet in [I/O profile] : o configuration
[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[Ref Freq 2 Config] F - 2

Configuration reference frequency 2.

Setting Code / Value Description

[Not no Not assigned. If [Control Mode] L H L F is set to[ Not separ.]

Configured] 5 . I, the command is at the terminals with a zero reference. If
[Control Mode] L H L F is set to [Separate] 5 E P or [I/O
profile] : o, the reference is zero.
Factory Setting

[AI1]...[AI3] A« I..A +3 | Analog input Al1...Al3

[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Al Virtual 1] A.v 1! Virtual analogic input 1

[Ref uPdE +/— speed command assigned to DIx

Frequency via

DI]

[Ref.Freq- LCrC Reference frequency via Graphic Display Terminal

Rmt.Term]

[Ref. Freq- Nndb Reference frequency via Modbus

Modbus]

[Ref. Freq- LCAn Reference frequency via CANopen if a CANopen module has

CANopen] been inserted

[Ref. Freq- nEE Reference frequency via fieldbus module if a fieldbus module

Com. Module] has been inserted

[Embedded EEhR Integrated Ethernet

Ethernet]

[DI7 P . 1..FP .8 | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.

[Copy Ch1-Ch2] [ o P

Copy channel 1 reference frequency to channel 2.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

This parameter can cause unintended movements, for example an inversion of
the direction of the rotation of the motor, a sudden acceleration or a stop.

» Verify that the setting of this parameter does not cause unintended
movements.

» Verify that the setting of this parameter does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Can be used to copy the current reference and/or the command with switching in
order to avoid speed surges, for example.

If [Control Mode] L HL F , page 210 is set to [Not separ.] 5 : 7 or [Separate]
5 E P, copying is possible only from channel 1 to channel 2.

If [Control Mode] L H L F is set to [I/O profile] : o, copying is possible in both
directions.A reference or a command cannot be copied to a channel on the
terminals.The reference copied is [Pre-Ramp Ref Freq] F - H (before ramp)
unless the destination channel reference is set via +/— speed. In this case, the
reference copied is [Output frequency] - F ~ (after ramp).

Setting Code / Value Description

[No] no No copy

Factory Setting

[Reference SP Copy reference

Frequency]

[Command] CLd Copy command

[Cmd + Ref ALL Copy reference and command
Frequency]

As the Graphic Display Terminal may be selected as the command and/or
reference channel, its action modes can be configured.

Comments:

[Forced Local Freq] F L

The Graphic Display Terminal command/reference is only active if the
command and/or reference channels from the terminal are active except for
BMP with Local/ Remote key (command via the Graphic Display Terminal),
which takes priority over these channels. Press Local/ Remote key again to
revert control to the selected channel.

Command and reference via the Graphic Display Terminal are impossible if
the latter is connected to more than one drive.

The preset PID reference functions can only be accessed if [Control Mode]
L HL F issetto[Notsepar.] 5 : /1 or[Separate] 5 E F.

The command via the Graphic Display Terminal can be accessed regardless
of the [Control Mode] L HL F.

r
oL

Forced local reference source assignment.

Setting Code / Value Description

[Not no Not assigned (control via the terminals with zero reference)

Configured]
Factory Setting

[Al1]...[AI3] A . 1..A +3 | Analoginput Al1...AI3

[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Ref.Freq- Lcr Graphic Display Terminal

Rmt.Term]

[DI7 P +1..P B | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.
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[Time-out Forc. Local] FL o £ X

Time for channel confirmation after forced local.

This parameter can be accessed if [Forced Local Assign] F L o is not setto

[No] no.

Setting C)

Description

0.1..30.0s

Setting range

Factory setting: 10.0 s

[Forced Local Assign] F L o

Forced local assignment.

Forced local mode is active when the input is at state 1.

[Forced Local Assign] F L o is forced to [No] n o if [Control Mode] L HL F is
set to [I/O profile] :o.

Description

Not assigned

Factory setting

Digital input DI1...DI8

Setting Code / Value

[Not no

Assigned]

[DI1]...[DI8] L.I.L.H

[DI11]...[DI16] | L . [ I..
L+ 1B

Digital input DI11...DI16 if VW3A3203 I/0 extension module
has been inserted

[Reverse Assign] - - 5

Reverse assignment.

Description

Not assigned

Factory setting

Digital input DI1...DI8

Digital input DI11...DI116 if VW3A3203 1/O extension module
has been inserted

Virtual digital input CMD.0...CMD.10 in [I/O profile] : a
configuration

Virtual digital input CMD.11...CMD.15 regardless of
configuration

Virtual digital input CMD1.01...CMD1.10 with integrated
Modbus Serial in [I/O profile] : o configuration

Virtual digital input CMD1.11...CMD1.15 with integrated
Modbus Serial regardless of configuration

Virtual digital input CMD2.01...CMD2.10 with CANopen®
fieldbus module in [I/O profile] : o configuration

Virtual digital input CMD2.11...CMD2.15 with CANopen®
fieldbus module regardless of configuration

Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
in [I/O profile] : a configuration

Setting Code / Value
[Not no
Assigned]
[DI1]...[DI8] L.I..L.H
[DI11]...[DI16] | L « 1 1.
L. IB
[CDO00]... cdoao..
[CD10] Cdio
[CD11]... Cdil.
[CD15] LdIS
[C101]... Cioi..
[C110] ci1i10
[C111]... cCiii.
[C115] C 115
[C201]... ceoi..
[C210] ceio
[C211]... ceili.
[C215] £LeIs
[C301]... C3gi.
[C310] c3io
[C311]... C3ii.
[C315] £ 315

Virtual digital input CMD3.11...CMD3.15 with a fieldbus module

regardless of configuration
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Setting Code / Value Description
[C501]... £soil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernetin [I/O profile] : o configuration
[C511]... CLs1 1. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

=

[2/3-wire control] £ L L I

2-wire or 3-wire control.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

If this parameter is changed, the parameters [Reverse Assign] RRs and [2/3-
Wire Control] TcC and the assignments of the digital inputs are reset to the
factory setting.

» Verify that this change is compatible with the type of wiring used.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Setting Code / Value Description
[2-Wire er 2-wire control (level commands): This is the input state (0 or
Control] 1) or edge (0 to 1 or 1 to 0), which controls running or stopping.

Example of source wiring:

DI1 Forward
DIx Reverse

Factory setting

[3-Wire ERA 3-wire control (pulse commands) [3 wire]: A Stop level
Control] command is used to allow enabling a run command through
DI2 or DIX or stopping. A forward or reverse pulse is sufficient
to command starting.

Example of source wiring:

}FATV...

| +24 DI1 DI2 DIx

E7ENE

DI1 Stop
DI2 Forward

DIx Reverse

=l

[2-wire type] E [ E %4

Type of 2-wire control.

This parameter can be accessed if [2/3-wire control] £ L [ is set to [2-Wire
Control] 2 L.
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AWARNING

UNANTICIPATED EQUIPMENT OPERATION
Verify that the parameter setting is compatible with the type of wiring used.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Setting Code / Value Description
[Level] LEL State 0 or 1 is taken into account for run (1) or stop (0)
[Transition] Ern A change of state (transition or edge) is necessary to initiate

operation in order to avoid accidental restarts after a break in
the supply mains

Factory setting

[Level With PFo State 0 or 1 is taken into account for run or stop, but the
Fwd Priority] “forward” input takes priority over the “reverse” input

[Stop Key Enable] F 5 E I

STOP/RESET key enable.

Setting this function to n o disables the STOP key of the Display Terminal if the
setting of the parameter [Command Channel] L 7 d [ is not [Ref. Freq-Rmt.
Term] L L L.

AWARNING

LOSS OF CONTROL

Only set this parameter to n o if you have implemented appropriate alternative
stop functions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

If 2-wire control by level is active (parameter [2/3-Wire Control] £ L [ set to [2-
Wire Control] 2 L and parameter [2-wire type] £ [ £ setto[Level] L E L or
[Level With Fwd Priority] P F o) and the parameter P 5 E is set to [Stop Key
Priority All] A L L, the motor starts if the STOP/RESET key of the Display
Terminal is pressed while a run command is active.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

Only set the parameter [Stop Key Enable] P 5 E to [Stop Key Priority All]
A L L in 2-wire control by level after having verified that this setting cannot
result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Irrespective of the configuration of [Stop Key Enable] F 5 E, if the active
command channel is the Graphic Display Terminal, the STOP/RESET key
performs:

* inrun, a stop according to the [Type of stop] S E E,
* in “Operating State Fault", a fault reset command.

The following table gives the behavior of the function when the Graphic Display
Terminal is not the active command channel:

NHA80757.10
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[HMlcmd.] b 1P

Setting Code / Value Description
[Stop Key No no Disables the STOP/RESET key on the Graphic Display
Priority] Terminal.
[Stop Key YES Gives priority to the STOP/RESET key on the Graphic Display
Priority] Terminal.
Only the stop function is enabled. The stop is performed in
freewheel.
Factory Setting
[Stop Key ALL Gives priority to the STOP/RESET key on the Graphic Display
Priority All] Terminal.

The fault reset function and the stop function are enabled. The
stop is performed depending on [Type of Stop] 5 E E setting
value.

NOTE: The Fault Reset function is disabled in Multipoint mode , page 39.

HMI command.

Setting Code / Value Description

[Stop] StEoP Stops the drive (although the controlled direction of operation
and reference of the previous channel are copied (to be taken
into account on the next RUN command))

[Bumpless] bullP Does not stop the drive (the controlled direction of operation
and the reference of the previous channel are copied)

[Disabled] d 5 Disabled
Factory Setting
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[Pump functions] - [PID controller]

[PID controller] P , d - Overview

About This Menu

NOTE: This function cannot be used with some other functions.

Block Diagram

The function is activated by assigning an analog input to the PID feedback
(measurement).
]|

Prc2
PrY Warning

_———t _I Ramp Threshold PEE

DI Integral
_/—\_ - T Shunt
P .5 Auto/
DI
PrP Manual
: Limitation _
Poh |
| ty rdb |
AN /A I+
: / i /r :E+H—>:_/_|-;
Lo u ! L’PE Pol]| lnccel
Preset PID references ~ Tlhversion Gains EIaDmSF')(adrltJ:iEs
Predictive speed
na FARl PFAH
Scaling ] \ / N reference
Al P.FI/FP.F&| #4lear] PrAL
Warning
P.PI/P.P2 Threshold
P .F
Manual I~
reference

Preset manual
references

The PID feedback needs to be assigned to one of the analog inputs Al1 to Al5 or a
pulse input, according to whether any I/O extension module has been inserted.

The PID reference needs to be assigned to the following parameters:

* Preset references via digital inputs ([Ref PID Preset 2] - P 2, [Ref PID
Preset 3] - P 3, [Ref PID Preset 4] - P 4).

* Inaccordance with the configuration of [Intern PID Ref] P  :
o [Internal PIDref] - P ., Or
o Reference A [Ref Freq 1 Config] F - I or [Ref.1B channel] F - Ib.
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Combination Table for Preset PID References:

Example

DI(P r H) DI(Pr 2) Prd=no Reference

rP or Fr I(b)

0 rPorFr I(b)
1 rP2
0 rP3
1 rP4

A predictive speed reference can be used to initialize the speed on restarting the
process.

Scaling of feedback and references:

[Min PID feedback] P : F [, [Max PID feedback] P : F 2 parameters can
be used to scale the PID feedback (sensor range). This scale must be
maintained for all other parameters.

[Min PID Process] P : P I, [Max PID Process] P . P 2 parameters can be
used to scale the adjustment range, for example the reference. Check that
the adjustment range remains within the sensor range.

The maximum value of the scaling parameters is 32,767. To facilitate the
installation, it is recommended to use values as close as possible to this maximum
level, while retaining powers of 10 in relation to the actual values. The scaling is
without unit if [Type of control] £ o L £ is setto [NA] n A, in % if set to [OTHER]
ok HE r.

Adjustment of the volume in a tank, 6...15 m3.

Adjustment range

Probe used 4-20 mA, 4.5 m3 for 4 mA and 20 m3 for 20 mA, with the result
that P . F 1=4500and P : F 2 =20,000.

Adjustment range 6 to 15 m3, with the result that P , P | = 6,000 (min.
reference)and P , P 2 = 15,000 (max. reference).

Example references:

o~ P I (internal reference) = 9,500
o r P2 (preset reference) = 6,500
o r P 3 (preset reference) = 8,000
o r P Y (preset reference) = 11,200

(reference)

/
PIP2 (15,000)

PIP1 (6,000) {-----—-

.,
N

| PID
PIF1 PIF2 feedback

(4,500) (20,000)

Other parameters:
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* Reversal of the direction of correction [PID Inversion] P . L. If[PID
Inversion] P [ is setto [No] n o, the speed of the motor increases when
the detected error is positive (for example pressure control with a
compressor). If [PID Inversion] P , [ issetto[Yes] 4 E 5, the speed of the
motor decreases when the detected error is positive (for example
temperature control using a cooling fan).

+ The integral gain may be short-circuited by a digital input.
+ A warning on the [PID feedback Assign] P : F may be configured.
« Awarning on the [PID error] - P £ may be configured.

"Manual - Automatic" Operation with PID

This function combines the PID controller, the preset speeds, and a manual
reference. Depending on the state of the digital input, the speed reference is given
by the preset speeds or by a manual reference input via the PID function.

Manual PID reference [Manual PID reference] F . 1:
* Analog inputs Al1 to Al5
* Pulse inputs
Predictive speed reference [Predictive Speed Ref] F P ,:
« [AIM1] A , I:analog input
+ [AI2] A . 2:analog input
* [AI3] A , 3: analog input

+ [Al4] A , 4: analog input if VW3A3203 I/O extension module has been
inserted

« [AI5] A : 5:analog input if VW3A3203 I/O extension module has been
inserted

+ [DI7 Pulselnput] P . 7: pulse input

* [DI8 Pulselnput] P : 8: pulse input

* [Ref.Freq-Rmt.Term] L [ [ : Graphic Display Terminal

* [Modbus] 1 d b: integrated Modbus

* [CANopen] L A n: CANopen® (if inserted)

* [Com. Module] n E E: fieldbus option module (if inserted)
* [Embedded Ethernet] E £ H: integrated Ethernet

Setting Up the PID Controller

1. Configuration in PID mode.
Refer to the Block Diagram, page 219.
2. Perform a test in factory settings mode.

To optimize the drive, adjust [PID Prop.Gain] -~ P L or [PID Intgl.Gain] - 4L
gradually and independently, and observe the effect on the PID feedback in
relation to the reference.

3. If the factory settings are unstable or the reference is incorrect.

NHA80757.10
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Step

Action

Perform a test with a speed reference in Manual mode (without PID controller) and with
the drive on load for the speed range of the system:

In steady state, the speed must be stable and comply with the reference, and the
PID feedback signal must be stable.

In transient state, the speed must follow the ramp and stabilize quickly, and the
PID feedback must follow the speed. If not, see the settings for the drive and/or
sensor signal and wiring.

Switch to PID mode.

Set [PID ramp] P r P to the minimum permitted by the mechanism without triggering
an [DC Bus Overvoltage] o b F.

Set the integral gain [PID Intgl.Gain] - : L to minimum.

Leave the derivative gain [PID derivative gain] - 4 L at 0.

Observe the PID feedback and the reference.

Switch the drive ON/OFF a number of times or vary the load or reference rapidly a
number of times.

Set the proportional gain [PID Prop.Gain] ~ P L in order to ascertain the compromise
between response time and stability in transient phases (slight overshoot and 1 to 2
oscillations before stabilizing).

If the reference varies from the preset value in steady state, gradually increase the
integral gain [PID Intgl.Gain] ~ : G, reduce the proportional gain [PID Prop.Gain]
r P [ in the event of instability (pump applications), find a compromise between
response time and static precision (see diagram).

10

Lastly, the derivative gain may permit the overshoot to be reduced and the response
time to be improved, although this is more difficult to obtain a compromise in terms of
stability, as it depends on 3 gains.

1

Perform in-production tests over the whole reference range.

Reference
frequency

Regulated
value

PG

/

Stabilization time

’

A

PG high

Overshoot
Static error

|

'rPG low
Rise time

Reference
frequency;

riG

-y

/ rIG high

rlG low

Reference

frequency \

-y

rPG and rlG correct

rdG increased

-

t

The oscillation frequency depends on the system kinematics:

Parameter Rise time Overshoot Stabilization Static error
time

rPG + - + = -

rlG + - ++ + --

rdG + = - - =
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[PID Feedback] F 4 & - Menu

Access

[Complete settings] =» [Pump functions] =% [PID controller] =» [PID
Feedback]

About This Menu

NOTE: This function cannot be used with some other functions.

[Type of Control] £ o L E

Type of control for the PID = unit choice.

Setting Code / Value Description

[nA] nA (without unit)

Factory setting

[Other] okt HE r Other control and unit (%)

[PID feedback Assign] P : F

PID controller feedback.

Setting Code / Value Description

[No] no Not assigned

Factory setting

[AI1]...[AI3] A, 1..A 3 | Analoginput Al1...AI3

[Al4]...[Al5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Al Virtual1]... | A .V [... Virtual analogic input 1...3

[Al Virtual 3] A.v3

[DI7 P +1..P B | Digital input DI7...DI8 used as pulse input

Pulselnput ...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.

[A1 Type] A « £ %

Configuration of analog input Al1.

This parameter can be accessed if [PID feedback Assign] P : F is set to [Al1]

A ..
Setting Code / Value Description
[Voltage] 10u 0-10 Vdc
Factory setting
[Current] oA 0-20 mA
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[A1 minvalue] v (L I%

Al1 voltage scaling parameter of 0%.

This parameter can be accessed if:
* [PID feedback Assign] P : F issetto[AI1] A : I,and
+ [Al1 Type] A . I E issetto[Voltage] !0 wu.

Setting Description

0.0...10.0 Vdc Setting range

Factory setting: 0.0 Vdc

[A1 max value] u +H Ik

Al1 voltage scaling parameter of 100%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[AI1] A . I, and
« [Al1Type] H : I E issetto[Voltage] /0 u.

Setting Description

0.0...10.0 Vdc Setting range

Factory setting: 10.0 Vdc

[AI1 min.value] L - L I%

Al1 current scaling parameter of 0%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[AI1] A . I, and
* [A1 Type] A : Ik issetto[Current] OA.

Setting Description

0.0...20.0 mA Setting range

Factory setting: 0.0 mA

[Al1 max. value] L - H 1%

Al1 current scaling parameter of 100%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[AI1] A : /,and
« [AI1 Type] A : I E issetto[Current] OA.

Setting Description

0.0...20.0 mA Setting range

Factory setting: 20.0 mA

[AMrange] A  IL %

Al1 scaling selection.
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This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[AI1] A .21, and
* [A1 Type] A . ! Lt issetto[Current] o A.
This parameter is forced to [0-100%] P o 5 if:
 [Al1 Type] A : I E isnosetto[Current] o A, or
* [A1 min.value] L ~ L [ islowerthan 3.0 mA.

Setting Code / Value Description

[0-100%] Pobs Unidirectional: Al1 current scaling is 0% up to 100%.

Factory setting

[-[+100%] PoS5nEL Bidirectional: Al1 current scaling is -100% up to 100%.

[Al1 min. value] L ~ L [ corresponds to -100%. [Al1 max.
value] L - H [ corresponds to 100%.

[AI2 Type] A 2 ExX

Configuration of analog input Al2.

This parameter can be accessed if [PID feedback Assign] P : F is set to [Al2]

A .Z2.
Setting Code / Value Description
[Voltage] 10u 0-10 Vdc
[Voltage +/-] n 10u -10/+10 Vdc
Factory setting

[AI2 minvalue] v /L 2%

Al2 voltage scaling parameter of 0%.

This parameter can be accessed if:
+ [PID feedback Assign] P . F issetto[Al2] A .2, and
+ [AlI2 Type] A 2 L issetto[Voltage] /0 u.

Identical to [Al1 minvalue] » L I, page 224.

[AI2 max value] u +H 2%

Al2 voltage scaling parameter of 100%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[Al2] A : 2, and
+ [Al2Type] A 2 Lt issetto[Voltage] /0 wu.

Identical to [Al1 max value] w H |, page 224.

[AI3 Type] A + T E*

Configuration of analog input Al3.

This parameter can be accessed if [PID feedback Assign] P : F is set to [Al3]
A .3

Identical to [Al1 Type] A : I E with factory setting: [Current] O A , page 225.
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[AI3 minvalue] v (L 3%

Al3 voltage scaling parameter of 0%.

This parameter can be accessed if:
» [PID feedback Assign] P : F issetto [AI3] A : 3, and
+ [AI3Type] A : I Lt issetto[Voltage] /0 u.

Identical to [AI1 minvalue] » L [, page 224.

[AI3 max value] u +H 3%

Al3 voltage scaling parameter of 100%.

This parameter can be accessed if:
» [PID feedback Assign] P : F issetto[AI3] A : 3, and
« [AI3Type] A : I E issetto[Voltage] /0 wu.

Identical to [Al1 max value] » +H [, page 224.

[AI3 min.value] L - L I%

AlI3 current scaling parameter of 0%.

This parameter can be accessed if:
» [PID feedback Assign] P : F issetto [AI3] A : 3, and
« [AI3Type] A : I E issetto[Current] O H.

Identical to [AI1 min.value] L - L [, page 224.

[AI3 max. value] L - H 3%

AI3 current scaling parameter of 100%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto [AI3] A : 3, and
+ [AI3Type] A : I E issetto[Current] O H.

Identical to [Al1 max. value] £ - H [, page 224.

[Al3range] A 3L

AlI3 scaling selection.

This parameter can be accessed if :
» [PID feedback Assign] P : F issetto [AI3] A : 3, and
+ [AI3Type] A : I L issetto[Current] OA.

Identical to [Al1 range] A , /L.

[Ald Type] A 4 E %

Configuration of analog input Al4.

This parameter can be accessed if:
+ VW3A3203 I/O extension module has been inserted, and
» [PID feedback Assign] P | F issetto[Al4] A . 4.
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Setting Code / Value Description
[Voltage] 10u 0-10 Vdc
[Current] OR 0-20 mA

Factory setting

[Voltage +/-] | n /0w -10/+10 Vdc

[Al4 minvalue] v L Y%

Al4 voltage scaling parameter of 0%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[Al4] A . 4, and
 [Al4Type] A 4L issetto[Voltage] /0 wu.

Identical to [Al1 minvalue] » L I, page 224.

[Al4 max value] u + H Y%

Al4 voltage scaling parameter of 100%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[Al4] A : 4, and
+ [Al4Type] A 4 E issetto[Voltage] /0 u.

Identical to [Al1 max value] » H |, page 224,

[Al4 min.value] [ - L Y%

Al4 current scaling parameter of 0%.

This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[Al4] A . 4, and
+ [Al4Type] A 4 E issetto[Current] OA.

Identical to [Al1 min. value] L - L |, page 224.

[Al4 max. value] L - H 4%

Al4 current scaling parameter of 100%.
This parameter can be accessed if:
+ [PID feedback Assign] P : F issetto[Al4] A . 4, and
* [Al4Type] A : 4 E isnotsetto[Current] OH.
Identical to [Al1 max. value] L - H |, page 224.

[Al4d range] A 4L

Al4 scaling selection.

This parameter can be accessed if :
+ [PID feedback Assign] P : F issetto[Al4] A : 4, and
* [Al4Type] A 4 L issetto[Current] JA.

Identical to [Al1 range] A « /L.
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[AIS Type] A 15 E%

Configuration of analog input Al5.

This parameter can be accessed if:
* VW3A3203 I/O extension module has been inserted, and
» [PID feedback Assign] P | F issetto[AI5] A 5.
Identical to [Al4 Type] A : 4 £ , page 226.

[AIS minvalue] v /L 5%

Al5 voltage scaling parameter of 0%.

This parameter can be accessed if:
* [PID feedback Assign] P . F issetto [AI5] A . 5, and
« [AI5Type] A 5 E issetto[Voltage] /0 wu.

Identical to [Al1 minvalue] » L [, page 224.

[AI5S max value] u +H 5%

Al5 voltage scaling parameter of 100%.

This parameter can be accessed if:
» [PID feedback Assign] P . F issetto [AlI5] A , 5, and
+ [AI5Type] A : 5 E issetto[Voltage] /0 wu.

Identical to [Al1 max value] » : H I, page 224.

[AI5S min.value] L - L 5%

AlI5 current scaling parameter of 0%.

This parameter can be accessed if:
+ [PID feedback Assign] P . F issetto [AI5] A . 5, and
« [AI5Type] A 5 E issetto[Current] OH.

Identical to [AI1 min.value] L - L [, page 224.

[AI5S max. value] L - H 5%

AlI5 current scaling parameter of 100%.

This parameter can be accessed if:
+ [PID feedback Assign] P . F issetto [AI5] A . 5, and
« [AI5Type] A 5 E issetto[Current] OA.

Identical to [Al1 max. value] L - H !, page 224.

[AlISrange] A /5L

Al5 scaling selection.

This parameter can be accessed if :
» [PID feedback Assign] P : F issetto [AI5] A : 5, and
+ [AI5Type] A : 5L issetto[Current] OA.

Identicalto [Al1 range] A . /L.
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[Min PID feedback] P : F /%

Minimum PID feedback.

This parameter can be accessed if [PID feedback Assign] P . F is not set to
[NO] no.

Setting 0 Description

0...[Max PID feedback] P : F 2 | Setting range

Factory setting: 100

[Max PID feedback] P : F 2%

Maximum PID feedback.

This parameter can be accessed if [PID feedback Assign] P . F is not set to

[No] no.
Setting 0 Description
[Min PID feedback] Setting range
P . F 1.32767
Factory setting: 1,000

[PID feedback] - P F %

Value for PID feedback, display only.

This parameter can be accessed if [PID feedback Assign] P  F is not set to

[NO] no.
Setting Description
0...65,535 Setting range

Factory setting: _

[Min Fbk Warning] PA L %

Minimum feedback level warning.

This parameter can be accessed if [PID feedback Assign] P  F is not set to
[No] » o. [PID Low Fdbck Warning] P £ A L warning is active if the value of the
PID feedback is lower than the value configured in [Min Fbk Warning] PA L .

Setting () Description

0...65,535 Setting range

Factory setting: 100

[Max Fbk Warning] P A Hx%

Maximum feedback level warning.

This parameter can be accessed if [PID feedback Assign] P . F is not set to
[No] ~ o. [PID High Fdbck Warning] P F A H warning is active if the value of
the PID feedback is greater than the value configured in [Max Fbk Warning]
PHAH.
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Setting QO

Description

0...65,535

Setting range

Factory setting: 1,000
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[PID Reference] - F - Menu

Access

About This Menu

[Intern PID Ref] P

[Complete settings] =» [Pump functions] =% [PID controller] =» [PID

Reference]

NOTE: This function cannot be used with some other functions.

1k

Internal PID controller reference.

This parameter can be accessed if [PID feedback Assign] P : F is not set to
[Not Configured] n o.

Setting Code / Value Description

[No] no The PID controller reference is given by [Ref Freq 1 Config]
F r I or [Ref.1B channel] F - | b with summing/subtraction/
multiplication functions. Refer to the block diagram, page 219.
Factory setting

[Yes] HES The PID controller reference is internal via [Internal PID ref]
rP .

[Ref Freq 1 Config] F - /%

Configuration reference frequency 1.

This parameter can be accessed if:
+ [PID feedback Assign] P : F is not set to [Not Configured] n o, and
* [InternPIDRef] P , ,issetto[No] no.

Setting Code/ Description
Value
[Not Configured] | no Not assigned
[AI1] A1 Analog input Al1
Factory Setting
[AI2]...[AI3] A.2.. Analog input Al2...AI3
A.3
[Al Virtual 1] AV 1 Virtual analogic input 1
[Al4]...[AI5] A . 4. Analog input Al4...Al5 if VW3A3203 I/O extension module has
A .5 been inserted
[Ref.Freq-Rmt. LCLC Reference Frequency via remote terminal
Term]
[Ref. Freq- nNdb Reference frequency via Modbus
Modbus]
[Ref. Freq- CAn Reference frequency via CANopen if a CANopen module has
CANopen] been inserted
[Ref. Freq-Com. nEE Reference frequency via fieldbus module if a fieldbus module
Module] has been inserted
[Embedded EEH Embedded Ethernet
Ethernet]

NHA80757.10

231



Variable Speed Drives for Asynchronous and Synchronous

Motors [Complete settings] L 5 E -
Setting Code / Description
Value
[DI7 P ... Digital input DI7...DI8 used as pulse input
Pulselnput]...[DI8 | P .8
Pulselnput]
[Encoder] PL Encoder reference if an encoder module has been inserted.

[Min PID reference] P P I%

Minimum PID reference.

This parameter can be accessed if [PID feedback Assign] P , F is not set to
[Not Configured] n o.

Setting C) Description

[Min PID feedback] P : F |I... Setting range
[Max PID reference] P P 2
Factory setting: 150

[Max PID reference] F : P 2%

Maximum PID reference.

This parameter can be accessed if [PID feedback Assign] P . F is not set to
[Not Configured] n o.

Setting () Description

[Min PID reference] P : P Setting range
i+ F

/.
[Max PID feedback] P c

Factory setting: 900

[Internal PID ref] - P 1%

Internal PID controller reference.

This parameter can be accessed if:
» [PID feedback Assign] P : F is not set to [Not Configured] n o, and
* [InternPIDRef] P , :issetto[Yes] HE 5.

Setting QO Description

[Min PID reference] P P |... Setting range
[Max PID reference] P P 2

Factory setting: 150

[Auto/Manual assign.] P A u %

Auto/Manual select input.

This parameter can be accessed if [PID feedback Assign] P  F is not set to
[Not Configured] rn o.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting

[DI1]...[DI8] L . 1..L .8 | Digitalinput DI1...DI8
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Setting Code / Value Description
[DI11]...[DI16] | L « 1 1. Digital input DI11...DI116 if VW3A3203 1/O extension module

L+ IB has been inserted

[CDoO]... £dogo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] CLdlio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldlis configuration
[C101]... Cci1ai.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cirii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... £eogi. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2ig fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £Leis fieldbus module regardless of configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c310 in [I/O profile] : o configuration
[C311]... c3ilil. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £sol.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... £Lsii. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration

[Manual PID Reference] P 1%

Manual PID reference.
Reference input in manual mode.

This parameter can be accessed if:
+ [PID feedback Assign] P : F is not set to [Not Configured] n o, and
* [Auto/Manual assign.] P A u isnotsetto [No] n o.

The preset speeds are active on the manual reference if they have been

configured.

Setting Code / Value Description

[No] no Not assigned
Factory setting

[AI1]...[AI3] A« I..A +3 | Analog input Al1...Al3

[Al4]...[Al5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[DI7 P . 1..P .8 | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.
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[PID preset references] P - : - Menu

Access

About This Menu

[Complete settings] =» [Pump functions] =% [PID controller] =» [PID

Reference] =» [PID preset references]

The function can be accessed if [PID feedback Assign] P . F is assigned.

[2 PID Preset Assign] P r 2

2 PID preset assignment.

If the assigned input or bit is at 0, the function is inactive.

If the assigned input or bit is at 1, the function is active.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L . 1..L +8 | Digital input DI1...DI8
[DI11]...[DI16] | L « I I.. Digital input DI11...DI16 if VW3A3203 I/O extension module

L IB has been inserted
[CDO00]... Cdoo.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIS configuration
[C101]... Ccioil. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCrii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... cz2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceill. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... £C3gil.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] (= in [I/O profile] : o configuration
[C311]... L3t Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3315 regardless of configuration
[C501]... £soil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csio Ethernetin [I/O profile] : o configuration
[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[4 PID Preset Assign] P - 4

4 PID preset assignment.

Identical to [2 PID Preset Assign] P r 2 , page 234.

Verify that [2 PID Preset Assign] P r 2 has been assigned before assigning this

function.
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[Ref PID Preset 2] - P 2%

Second PID preset reference.

This parameter can be accessed only if [2 PID Preset Assign] P - 2 is assigned.

Setting () Description

[Min PID reference] P P |... Setting range
[Max PID reference] P . P 2

Factory setting: 300

[Ref PID Preset 3] - P 3%

Third PID preset reference.

This parameter can be accessed only if [4 preset PID ref.] P - 4 is assigned.

Setting 0 Description

[Min PID reference] P P |... Setting range
[Max PID reference] P . P 2
Factory setting: 600

[Ref PID Preset4] - P 4%

Fourth PID preset reference.

This parameter can be accessed only if [2 preset PID ref.] P - 2 and [4 preset
PID ref.] P - 4 are assigned.

Setting 0 Description

[Min PID reference] P P |... Setting range
[Max PID reference] P P 2

Factory setting: 900
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[PID Reference] - F - Menu

Access

[Complete settings] =» [Pump functions] =% [PID controller] =» [PID
Reference]

[Predictive Speed Ref] F P %

Predictive speed reference.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert]E P r.
+ [PID feedback] P : F isnotsetto[No] n o

Setting Code / Value Description

[Not no Not assigned

Configured]
Factory setting

[AI1]...[AI3] A .+ I..A +3 | Analoginput Al1...AI3

[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Ref. Freq- LCC Reference frequency via remote terminal

Rmt.Term]

[Ref. Freq- nNdb Reference frequency via Modbus

Modbus]

[Ref. Freq- CAn Reference frequency via CANopen

CANopen]

[Ref. Freq- nEE Reference frequency via communication module

Com. Module]

[Embedded EEH Embedded Ethernet

Ethernet]

[DI7 P +1..P .8 | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] FL Encoder reference if an encoder module has been inserted.

[Speed Input %] P 5 %

PID speed input % reference.

» This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr,and

* [Predictive Speed Ref] F P . is not set to [Not Configured] n o.

Setting QO Description

1...100% Setting range

Factory setting: 100%
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[Settings] 5 £ - Menu

Access

[Complete settings] =» [Pump functions] =% [PID controller] =» [Settings]

About This Menu

Following parameters can be accessed if [PID Feedback] P : F is not set to [Not
Configured] n o.

NOTE: This function cannot be used with some other functions.

[PID Prop.Gain] - P Lx

Proportional gain.

Setting 0 Description

0.01...100.00 Setting range
Factory setting: 1.00

[PlIntgl.Gain] - /L
Integral gain.

Setting Q0 Description

0.01...100.00 Setting range
Factory setting: 1.00

[PID derivative gain] - d L%

Derivative gain.

Setting 0

Description

0.00...100.00

Setting range

Factory setting: 0.00

[PID ramp] P - Pk

PID acceleration/deceleration ramp, defined to go from [Min PID reference]
P . P I to[Max PID reference] P : P 2 and conversely.

Setting QO

Description

0.0..999s

Setting range
Factory setting: 0.0 s

[PID Inversion] P [ %

PID inversion.
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Setting Code / Value Description
[No] no No
Factory setting
[Yes] HES Yes

[PID Min Output] P o L %

PID controller minimum output in Hz.

Setting ()

Description

-599.0...599.0 Hz

Setting range

Factory setting: 0.0 Hz

[PID Max Output] F o Hx

PID controller maximum output in Hz.

Setting ()

Description

0.0...599.0 Hz

Setting range

Factory setting: 60.0 Hz

[PID Error Warning] PE - %

PID error warning. [PID Error Warning] P £ E is active if the value of PID error is
greater than the value configured in [PID Error Warning] P E r.

Setting QO

Description

0...65,535

Setting range

Factory setting: 100

[PID Integral OFF] P , 5%

Integral shunt.

If the assigned input or bit is at 0, the function is inactive (the PID integral is

enabled).
If the assigned input or bit is at 1, the function is active (the PID integral is
disabled).
Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting
[DI1]...[DI8] L . I..L +B | Digital input DI1...DI8
[DI11]...[DI16] L1 Digital input DI11...DI116 if VW3A3203 I/O extension module
L. IB6 has been inserted
[CDO00]... cdon.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o
[CD10] Ldio configuration
[CD11]... Ldill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] CLdIs configuration
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Setting Code / Value Description
[C101]... Cci1ai.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCirii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... £eoi. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... Leiti. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £Leis fieldbus module regardless of configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c310 in [I/O profile] : o configuration
[C311]... c3ailil. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £sol.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... £Lsii. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration

[PID acceleration time] AL L Px

PID: acceleration during start-up.

PID start ramp can be applied before starting the PID controller to allow reaching
quickly the PID reference without increasing PID gains. If configured, the [Start
Accel Ramp] AL [ 5 is applied up to [Low Speed] L 5 P instead of [PID
accelerationtime] AL L P.

Referencefrequency

FRS

SFS

LSP

ACCP t
PID controller active

Setting 0 Description

0.01...99,99s ™M Setting range

Factory setting: 5.00 s

1 Range 0.01 t0 99.99 s or 0.1 t0 999.9 s or 1...6,000 s according to [Ramp increment] 1 n r.

[PID Start Ref Freq] 5 F 5%

PID: speed reference for start-up.

Setting 0 Description

0.0...599.0 Hz Setting range

If [PID Start Ref Freq] 5 F 5 is lower than [Low speed]
L 5 P, this function has no effect.

Factory setting: 0.0 Hz
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[Pump functions] - [Sleep/wakeup]

[Sleep/Wakeup] 5 PW - Overview

About This Menu

Following parameters can be accessed if [PID feedback Assign] P : F is not set
to [Not Configured] n o.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

Verify that activating this function does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The purpose of the "Sleep / Wake-Up" function is to stop the motor in process
standstill situations.

It allows you to save energy and helps to prevent premature aging of some
equipment that cannot run for a long time at low speed because the greasing or
cooling depends on the machine speed.

Depending on user-defined wakeup conditions, the motor is restarted
automatically.

Sleep/Wake-Up in PID Control Mode

When the drive is used in PID control, one of the following conditions is used to
switch the application to the sleep state:

» Sleeponlow speed .
* Sleep on low motor power.
» Sleep on external condition (using drive input).
The drive is in "PID control mode" when PID is active. Typically when:
» PID is configured, and
» Channel 1 is selected, and
+ PID is in automatic mode.

When the drive is in a sleep state, a wake-up condition is used to restart the
application:

»  Wake-up on PID Feedback level
*  Wake-up on PID Error level
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Sleep Conditions in PID Control Mode

If there is no valid wake-up condition, then the system switches to the sleep mode
after one of the configured sleep conditions remains longer than [Sleep Delay]
5LFPd.

The sleep detection mode is selected by configuring [Sleep Detect Mode]
5 L P I1. Then the system switches to sleep mode if the selected condition is met:

Configuration Condition

5 \W sleep on switch or external The switch input becomes active

condition

5 P d sleep on speed The output frequency is below the sleep speed

P\ r sleep on power level The output power is below the sleep power

H P sleep on pressure sensor Sensor value is higher than the sleep level

value

o r multiple conditions At least 1 of the configured condition to enter in sleep mode is
met

Wake-Up Conditions in PID Control Mode

The system wakes up according to [Wake Up Mode] W w P I configuration:
* On PID Feedback level
* On PID Error level.
* On low-pressure condition.

If [Feedback] F b K is selected, then the system wakes up and goes back in PID
control mode:
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*  When PID feedback drops below configured [Wake Up Process Level]
W o P F if PID is configured in Direct mode, ([PID Inversion] P . [ is setto

nao).

+  When PID feedback raises above configured [Wake Up Process Level]
W o P F, if PID is configured in Reverse mode ([PID Inversion] P . [ is set
to HE 5).

If [Error] E ~ r is selected, then the system wakes up and goes back in PID
control mode:

*  When PID feedback drops below ([PID reference] - P L - [Wake Up
Process Error] W u P E), if PID is configured in Direct mode ([PID
Inversion] P : L issetto n o).

»  When PID feedback raises above ([PID reference] - P L + [Wake Up
Process Error] W u P E), if PID is configured in Reverse mode ([PID
Inversion] P L issetto HE 5).

If [Pressure] L P is selected, then the system wakes up and goes back in PID
control mode when the pressure feedback drops below [Wake Up Process Level]
WuPF.

Boosting Phase in PID Control Mode

When entering the sleep mode, the motor accelerates to [Sleep Boost Speed]
5L b 5 during [Sleep Boost Time] 5 L & £ and then stops.

If [Sleep Boost Time] 5 L b £ is set to 0, then the boost phase is ignored.

Initial State in PID Control Mode

Just after the system starts in automatic mode (a run order appears while in
automatic mode - channel 1 already selected and PID auto):

» If a wake-up condition is met, the drive goes in PID control mode (PID
started).

» If a wake-up condition is not met, the drive goes in sleep mode (PID stays
stopped and motor is kept halted), and Boosting phase is ignored.

When the control is switched to automatic mode while the motor is running (switch
to channel 1 or switch to PID auto mode for example), the drive stays in running
state and switches to PID automatic mode.

Configuration of Sleep External Condition (Usage of a No Flow Switch for
Example)

Sleep switch allows you to select the source of sleep external condition:
* n o:noinput selected for the sleep external condition.

» d . X:the sleep external condition (switch for example) is connected to DIx
(the assignment is also possible on a control bit in 1/0 profile).
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[Sleep menu] 5L P - Menu

Access

[Complete settings] =» [Pump functions] =» [Sleep/Wakeup] =» [Sleep
menu]

[Sleep Detect Mode] 5L P11

Sleep detection mode.

Setting Code / Value Description

[No] no Not configured

Factory setting

[Switch] S5W System enters in sleep mode on switch condition
[Speed] SPd System enters in sleep mode on speed condition
[Power] PWr System enters in sleep mode on power condition
[Multiple] or System enters in sleep mode on multiple-OR condition

[Sleep Switch Assign] 5L PW

Sleep switch assignment.

This parameter can be accessed if [Sleep Detect Mode] 5 L P 11 is set to:
* [Switch] 5W, or
* [Multiple] o r.

Select an external condition to enter in sleep mode.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L « I.L .8 | DigitalinputDI1...DI8
[DI11]...[DI16] | L . [ I.. Digital input DI11...D116 if VW3A3203 1/O extension module

L. IB has been inserted
[CDO00]... cdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdll. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldils configuration
[C101]... oot Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] cCi110 Modbus Serial in [I/O profile] : a configuration
[C111]... A I A Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L 115 Modbus Serial regardless of configuration
[C201]... ce2oi.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceiil. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2 1Is fieldbus module regardless of configuration
[C301]... £c3oi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... cC3ini. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... csoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernet in [I/O profile] : o configuration
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Setting Code / Value Description
[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] CL515 Ethernet regardless of configuration
[DI52 (High d52H... Cabinet high level digital inputs
I(Ie-IYeR]IN [I:I)I59 d53H NOTE: This selection can be accessed on ATV960,
(High level)] ATV980 equipped with Cabinet 0.

[Sleep Min Speed] 5L 5L %

Sleep speed level.
Speed level under which the system should enter the sleep mode.

This parameter can be accessed if [Sleep Detect Mode] 5 L P 1 is set to:
* [Speed] 5P d,or
* [Multiple] o r.

Setting C) Description

0...599.0 Hz Setting range

Factory setting: [No] n o

[Sleep Power Level] 5L P r %

Sleep power level.
Power level under which the system should enter the sleep mode.

This parameter can be accessed if [Sleep Detect Mode] 5 L P 1 is set to:
+ [Power] PW r,or
* [Multiple] o r.

Setting QO Description
0...[Nominal Motor Power] Setting range
nPr
Factory setting: [No] n o

[Sleep Delay] 5L Pdx

Sleep delay.

This parameter can be accessed if [Sleep Detect Mode] 5 L P I1 is not set to
[Not Configured] n o.

Setting QO Description

0...3,600 s Setting range

Factory setting: 20 s
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[Boost] 5 6 £ - Menu

Access

[Complete settings] =» [Pump functions] =» [Sleep/wakeup] =» [Sleep
menu] =» [Boost]

About This Menu

Following parameters can be accessed if [Sleep Detect Mode] 5 L P /1 is not set
to [NO] no.

[Sleep Boost Speed] 5L b 5%

Sleep boost speed.

Setting 0 Description

0...599.0 Hz Setting range

Factory setting: n o

[Sleep Boost Time] 5L & E%

Sleep boost time.

Setting 0 Description

0...3,600 s Setting range

Factory setting: n o
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[Wake up menu] WK P - Menu

Access

[Complete settings] =» [Pump functions] =» [Sleep/wakeup] =» [Wake up

menu]

About This Menu

This menu can be accessed if [Sleep Detect Mode] 5 L P 11 is not set to [Not
Configured] n o.

[Wake Up Mode] W u P I

Wake-up mode.

Setting Code / Value Description

[Feedback] FbK Wake-up on PID feedback level
Factory setting

[Error] Err Wake-up on PID error level

[Wake Up Process Level] W u P F %

Wake-up process value level.

This parameter can be accessed if [Wake Up Mode] W u P 1 is set to
[FeedBack] F b K.

Setting QO

Description

[Min PID feedback] P : F |I...
[Max PID feedback] P : F 2

Setting range

Factory setting: O

[Wake Up Process Error] W u P E %

Wake-up process value error level.

This parameter can be accessed if [Wake Up Mode] W u P I1 is set to [Error]

EI’F.

Setting QO

Description

0...[Max PID feedback] P :F 2

Setting range

Factory setting: 0,0 Hz
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[Pump functions] - [Feedback monitoring]

[Feedback monitoring] F K /1 - Menu

Access

[Complete settings] =» [Pump functions] =% [Feedback monitoring]

About This Menu

The function is typically used to detect cases where the installation capability is
exceeded or where the installation is not operating properly:

» Fire hydrant opened.

« Pump start-up with open discharge valve.
* Mechanical breakdown of pipes.

*  Water leakage.

When the drive is running at high speed, this function monitors the PID feedback
in order to detect if it is out of a given range around the setpoint during a
configurable time.

By using a warning or a detected error, this function also indicates that:
» The capability of the installation is exceeded
* The proper control could not be ensured
« Something is wrong on the installation.

This menu can be accessed if [PID feedback Assign] P | F is not set to [Not
Configured] n o.

This graphic presents the PID feedback monitoring:
PIF

Upper limit

Lower limit

Timer
exceeded
level

Timer

Warning
1
0

[PID Fdbk Monitoring] P F 111

PID feedback monitoring mode.

Parameter used to activate the function.
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Setting Code / Value Description

[No] no No

Factory setting

[Yes] HES Yes

[PID Fdbk Range] P F 1 r %

PID feedback monitoring range.

Range within which the PID feedback value is supposed to stay in normal
situation.

This parameter can be accessed if [PID Fdbk Monitoring] P F 111 is not set to

[NO] no.
Setting () Description
0...100% Setting range
Factory setting: 3%

[PID Fdbk Error Delay] P F 1 d%

PID feedback monitoring delay.
Delay to trig an error after detection of an anomaly.

This parameter can be accessed if [PID Fdbk Monitoring] P F 111 is not set to

[NO] no.
Setting QO Description
0...3,600 s Setting range
Factory setting: 10 s

[PID Fdbk Error Resp] PF N b %

PID feedback monitoring response to a detected error.
Define how the drive reacts when a feedback monitoring error occurs.

This parameter can be accessed if [PID Fdbk Monitoring] P F 111 is not set to

[NO] nao.

Setting Code / Value Description

[Ignore] no Detected error ignored

[Freewheel 4ES Freewheel stop

Stop]

[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop

[Ramp stop] rnPeP Stop on ramp
Factory setting
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[Pump functions] - [ENA System]

[ENA System] £ n A - Menu

Access

[Complete settings] =» [Pump functions] =» [ENA System]

About This Menu

ENA System is a control profile designed for rotating machines with unbalanced
load. It is used primarily for oil pumps.

The operating principle applied:
» Allows operation without a braking resistor.
* Reduces mechanical stress on the rod.
* Reduces line current fluctuations.
* Reduces energy consumption by improving the electric power/current ratio.

[ENA activation] £ n A %

ENA function activation.

This parameter can be accessed if [Motor control type] [ £ E is set to [SVC V]

Vv _C.

Setting 0 Code / Value Description

[No] no Not activated
Factory setting

[Yes] HES Activated

The activation of this function:
» disables the deceleration ramp adaptation (parameter
[Dec.Ramp Adapt] & - A),

* enables the [Torque limitation] £ o L - function:
[Torque limit activ.] £ L A issetto [YES] YE 5 and
[Gen. torque limit] £ L L issetto0, and

» enables the [Catch on the fly] F L ~ - function if no
incompatible function has been enabled.

[ENA propgain] L PE %

ENA proportional gain.
This parameter can be accessed if [ENA activation] £ n A is notsetto [No] n o.

This setting is used to achieve a compromise between the reduced energy
consumption (and/or line current fluctuations) and the mechanical stress to which
the rod is subject. Energy is saved by reducing current fluctuations and increasing
the current while retaining the same average speed.

Setting () Description

1...9999 Setting range

Factory setting: 250
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[ENA integral gain] [  E %

ENA integral gain.
This parameter can be accessed if [ENA activation] £ n A is notsetto [No] n o.
This setting is used to smooth the DC bus voltage.

Start up the machine with a low integral and proportional gain (proportional 25%
and integral 10%) in order to avoid an overvoltage trip in the absence of a braking
resistor. See if these settings are suitable.

Recommended adjustments to be made during operation:

» To eliminate the braking resistor and, therefore, the increase in the DC bus
voltage:

Display the machine speed on the Graphic Display Terminal.
Reduce the integral gain value until the machine speed drops
When this point is reached, increase the integral gain until the machine speed
stabilizes.
Use the Graphic Display Terminal or an oscilloscope to check that the DC bus
voltage is stable.

+ To save energy:

Reduce the proportional gain (gradually) may increase energy savings by
reducing the maximum value of the line current, but it will increase speed
variations and, therefore, mechanical stress.

The aim is to identify settings that will enable energy to be saved and
minimize mechanical stress.

When reducing the proportional gain, it may be necessary to readjust the
integral gain in order to avoid an overvoltage trip.

NOTE: Once the adjustments are complete, check that the pump starts up
correctly. If the ENA integral gain setting is too low, this may lead to insufficient
torque on startup.

Setting €) Description

0...9999 Setting range

Factory setting: 100

[Reduction ratio] - AP %

Reduction ratio in ENA system.
This parameter can be accessed if [ENA activation] £ n A is notsetto [No] n o.

This setting corresponds to the motor speed ahead of gearbox/speed after
gearbox ratio.

This parameter is used to display the average speed in Hz and the machine speed
in customer units (e.g., in strokes per minute) on the Graphic Display Terminal.

In order to be displayed on the Graphic Display Terminal, these values must be
selected in the [Display] 71 o n - menu.

Adjustment recommendations for prevention of tripping on an [Motor Overspeed]
5 o F error, [ENA System] authorizes overspeed, which can trigger an [Motor
Overspeed] 5 o F error.

To avoid this occurring, it is advisable to increase the value of the following
parameters slightly:

+ [Max Frequency] £ F r

+ [Overspd. pulse thd.] F 9 A, if the "frequency meter" function is configured

250
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Setting () Description
10.0...999.9 Setting range
Factory setting: 10.0
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[Pump functions] - [Backspin Control]

[Backspin Control] 6 5L L - Menu

Access

[Complete settings] =» [Pump functions] =% [Backspin Control]

About This Menu

This menu provides the capability to control backspin of a Progressing Cavity
Pump (PCP).

This function avoids a shutdown of the drive in case of loss of the main supply. Itis
done using a DC bus voltage regulation to store enough energy to control the
motor.

NOTICE

DAMAGE TO THE EQUIPMENT

A braking resistor must be used if [BS Activation] b6 5 [ [ is enabled.

Failure to follow these instructions can result in equipment damage.

Functional diagram

This diagram shows the Mains Phase Loss Backspin Control sequence

Motor speed A
reference

Speed reference

btS

 /

brS

protie A
Vbr
bVPL jf\v /’
Vnormal /
usL
'
O @ ® ® ®

pHE (©

<
<

A\ 4

(a) Correspond to backspin function
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State description

Sequence Name Description
0 Normal Normal operation, drive is running at positive speed.
operation
1 Backspin Mains phase loss is detected. The load torque resulting from
preparation the fluid column weighting on pump is still present.
The lower limit of the energy control is set to a configured
threshold [Deceleration Vbus Ref] & V P L, resulting to a
rising [DC Bus Voltage] V b u 5 to this threshold (the
regulation will adapt the torque to store energy).
2 Zero speed During this phase the following steps happens:
crossing * Deceleration from [Reverse Speed Trigger] b £ 5 to
[BS DCBus Reg Freq Thd] & r 5, to cross the zero
speed area.
+ [DC Bus Voltage] V b » 5 drops due to losses in the
system without incoming energy (near zero speed area).
« Energy gathered during phase 1 is spent to avoid drive
shutdown.
3 Backspin During this phase, the drive regulates the speed according to
speed control [BS DCBus Reg Freq Thd] &~ 5.
The [DC Bus Voltage] V & u 5 will rise to [Braking level]
V b r due to the regenerative load. This energy will be
dissipated by the braking resistor.
4 Acceleration Mains supply is back, drive accelerates to normal operation
speed.
5 Normal Normal operation, drive is running at positive speed.
operation

[BS Activation] b 5L C

Backspin activation.

Mains phase loss PCP backspin will start on mains phase loss

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[Yes] HES Yes
[DI1]...[DI8] L . I..L B | Digital input DI1...DI8
[DI11]...[DI16] | L . ! 1. Digital input DI11...D116 if VW3A3203 1/O extension module

L. Ib has been inserted
[CDO00]... Cdoo.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdll. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIs configuration
[C101]... Cioi. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] citi1o Modbus Serial in [I/O profile] : o configuration
[C111]... A I A Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C 115 Modbus Serial regardless of configuration
[C201]... ceoil. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £21s fieldbus module regardless of configuration
[C301]... c3aoi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... c3ri. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L31Is regardless of configuration
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Setting Code / Value Description
[C501]... £soil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernetin [I/O profile] : o configuration
[C511]... CLs1 1. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] C515 Ethernet regardless of configuration

[Deceleration Vbus Ref] b V P L %

Vbus Reference for deceleration phase.

This parameter cannot be accessed if [BS Activation] & 5 L [ is not set to [Not
Assigned] rn o.

Setting Q Description

100...1127 V Setting range

Factory setting: according to the drive rating

[BS DCBus Reg Freq Thd] 6 - 5 %

Reference frequency during zero speed crossing phase.

This parameter cannot be accessed if [BS Activation] & 5 L [ is not set to [Not
Assigned] rn o.

Setting QO Description

-599.0...599.0 Hz Setting range

Factory setting: -10.0 Hz

[Reverse Speed Trigger] b £ 5 %

Speed threshold triggering zero speed crossing phase.

This parameter cannot be accessed if [BS Activation] b 5 L [ is not set to [Not
Assigned] n o.

NOTE: This parameter must be adjusted according to the application. If a too
high value is set, the drive can not store enough energy to allow the zero
speed crossing sequence.

Setting Q Description

-599.0...599.0 Hz Setting range

Factory setting: 10.0 Hz

[Reverse Deceleration] 6 Z L d %

Deceleration value during zero speed crossing phase.

This parameter cannot be accessed if [BS Activation] b 5 L L is not set to [Not
Assigned] n o.
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Setting () Description
0.0...999.9s (™ Setting range
Factory setting: 3.0 s

1 Range 0.00 to 99.99 s or 0 to 9999 s according to [Ramp increment] 1 r.
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[Pump monitoring] - [Pumpcycle monitoring]

[Pumpcycle monitoring] L 5 P - Menu

Access

[Complete settings] =» [Pump monitoring] =» [Pumpcycle monitoring]

About This Menu

The purpose of this function is to monitor the number of start sequences during a
configured time window in order to prevent from an unwanted aging of the system
and to detect any abnormal operation.

An internal counter counts the number of pump start sequences. Each time the
pump is started, the counter is incremented. It is decreased by one every time
window corresponding to one start.

If the counter reaches the maximum number allowed [PumpCycle MaxStarts]
P L P n,awarning [Pump Cycle warning] P L P A is triggered.

If a start command occurs while the detected warning is active, an error
[PumpCycle Start Error] P L P F is triggered. The application follows the
[PumpCycleError Resp] P L P b defined behavior.

Restarting the pump is allowed as soon as the counter decreases under the
maximum number of starts allowed, if the detected error has been cleared.

The function is based on the sliding time window in which the pump start
commands are counted.

Run command
counter A

PCPN |~ ———m—mmmm e
PCPNA [————————————— B —-
™ ™
Delay before Delay before

allowed rFstan allowed |I'estart
|
|

Y

Run

command
1
0

Warning :
|
|

triggered I

Error

A /

A

|
|
|
|
}
1
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|

. 1 F

If [PumpCycle Monitoring] P L P 1 is setto [Mode 1] n o r 1, the function is
activated without power Off time management.

t

If [PumpCycle Monitoring] P L P 1 is setto [Mode 2] ~ £ L, the function is
activated with power Off time management. This requires a time clock source
such as the Graphic Display Terminal plugged at power On of the drive, or a Time
server configured over Ethernet.
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[PumpCycle Monitoring] P L P11

Pumpcycle monitoring mode.

Setting Code / Value Description
[No] no Cyclic monitoring disabled
Factory setting
[Mode 1] norll Cyclic monitoring without power off time management
[Mode 2] rtl Cyclic monitoring with power off time management

[PumpCycle MaxStarts] PL P n %k

Maximum number of events to trip.

This parameter can be accessed if [PumpCycle Monitoring] P L P I1 is not set

to[No] n o.
Setting 0 Description
1..99 Setting range

Factory setting: 6

[PumpCycle Timeframe] PL P E %

Window time.

This parameter can be accessed if P L P I1 is not set to [Inactive] n o.

Setting 0

Description

0...3,600 min

Setting range

Factory setting: 60 min

[PumpCycleErrorResp] PL Pb%

Pumpcycle monitoring response to a detected error.

This parameter can be accessed if P L P 1 is not set to [Inactive] n o.

Setting Code / Value Description

[Ignore] no Detected error ignored
[Freewheel YES Freewheel stop

Stop]

1 Because, in this case, the detected error does not trigger a stop, it is recommended to assign a
relay or logic output to its indication.
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[Pump monitoring] - [Thermal monitoring]

[Thermal monitoring] £ P P - Menu

Access

[Complete settings] =» [Pump monitoring] =» [Thermal monitoring]

About This Menu

Identical to [Thermal monitoring] £ P P - Menu , page 163.
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[Master/Slave]

MultiDrive Link Mechanism

Introduction

MultiDrive Link function allows direct communication between a drives group.
This communication is done through an Ethernet link between each drives.

Some drive functions can be configured with the MultiDrive Link.

Topology

MultiDrive Link function is an Ethernet based protocol.

It can be used in following topologies:
+ Daisy chain
« Star
* Redundant ring with RSTP

More information about topologies is available in ATV900 Embedded Ethernet
Manual.

MultiDrive Link Properties

MultiDrive Link Group:

A MultiDrive Link group can be composed of:
» Master, which is mandatory.
* Upto 10 Slaves.
Only 1 master must be present in a MultiDrive Link group.

Each drive, acting as slave, must have its own slave identification.
Data Exchange Principle:
Each drive of the MultiDrive Link group sends data to all the drives of its group.

These data are sorted in data groups which are specifics for each application used
in combination.

These data are sent using UDP frames with multicast IP addressing.

Network Configuration

The MultiDrive Link function uses the following network resources:
+ |IP address: 239.192.152.143
» UDP ports: 6700 and 6732
* Non routed networks

If the MultiDrive Link function is used over an Ethernet network, it is mandatory to
take into account theses resources for its configuration.

Only one MultiDrive Link group can be used on a same Ethernet network.

Drive Configuration

Each drive used on a MultiDrive Link group must have an IP address.
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This IP address can be set manually or assigned by a DHCP server.

MultiDrive Link Communication Monitoring

A permanent monitoring of the communication is performed by each drive of the

MultiDrive Link Group to avoid:
» Execution of the same command

» Corruption of data on the MultiDrive Link group

Duplicate Slave ID:

The following table shows how the function reacts in case of duplicate slave ID

detection:

If a Duplicate Slave ID is...

Then...

Detected at the same time in the MultiDrive Link
group

It is not possible to identify the valid drive.

In this case, both drives:
* are considered invalid

* are unavailable on the MultiDrive Link
group

« don't send data on the MultiDrive Link
group

Detected and already one drive with this Slave
ID is running

The existing drive is considered valid.

The duplicate drive:
* is considered invalid
* is not available on the MultiDrive Link
group
* don't send data on the MultiDrive Link
group

NOTE: There is no effect on the application
in this case.

Intruder:

A drive is considered as intruder of a MultiDrive Link group if its Slave ID is not
consistent with the number of slaves declared on Master configuration.

If the drive Slave ID is not consistent with the configuration then it:

» Considers itself as invalid

* Don't send data on the MultiDrive Link group

» Don't accept data from the MultiDrive Link group

260
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[M/S System Architecture] 715 A - Menu

Access

About This Menu

[Complete settings] =» [Master/Slave] =% [M/S System Architecture]

This menu allows the user to configure its Master/Slave architecture.

Master/Slave architecture configuration: allows configuring the communication
mode between the Master and Slaves. Which drive is the Master and which ones
are the Slaves. It also allows to assign speed and torque reference values.

Master/Slave error response: allows configuring how the Master or Slaves react
if an error is detected (Master not present, Slave not ready or communication link

error).

The following diagram shows the Master/Slave related parameters depending on

their configuration:

Master Slave :
Communication
Mode

SLAUE

Assignment configuration

MSdt | yister

A

MSSI, MStl -

AnA ‘

MSSO,
MStO

SLU1...SLU10 ‘

MSId | mster

>

\
\
\
\
\
\
\
\
\
|
[
\
|
|
\
\
[
\
i
\
\
|
\
\
\
\
\
\
\

MSSn

0...10

Error response in
[MultiDrive Link] (MdL)

*[Access Level] L AL issetto[Expert] EF r

MSCb, MSdb,
MSdd

NHA80757.10

261




Variable Speed Drives for Asynchronous and Synchronous

Motors

[Complete settings] L 5 E -

The following table shows the visibility of the parameters in [Analog] A » A orin
[MultiDrive Link] 7 d L mode:

[M/S Comm Mode] 115C 11
M/S communication mode

Analog

MultiDrive Link

[M/S DevicelD] 715 :d:
Master or Slave ID selection

Master

Slave 1 to Slave
10

[M/S Device Role] 15 d E:
Master or Slave selection

Master

Slave

[M/S Number of Slaves] /15 5 n:
M/S number of slaves

0to10

[M/S Speed RefIn Assign] 17155 .:
M/S Master speed reference input assignment

Analog Input

[M/S Trq Ref In Assign] M5 E :
M/S Master torque reference input assignment

Analog Input

[M/S Speed Ref Out Assign] /15 5 o:
M/S speed reference output assignment

Analog Output

Analog Output*

Analog Output*®

Analog Output*

[M/S Trq Ref Out Assign] 15 E o:
M/S torque reference output assignment

Analog Output

Analog Output*

Analog Output*®

Analog Output*

[M/S Local Mode Assign] 115 d :
M/S local mode input assignment

Digital Input

Digital Input

[M/S Comm ErrorResp] 15 b:
M/S Response to communication error

Error Response

Error Response

[M/S Device ErrorResp] 15 d b:
M/S Response to device error

Error Response

Error Response

[M/S Device Error Delay] 115 d d:
M/S device error delay

Error Delay

Error Delay

* Parameters that can be accessed if [Access Level] L A L is setto [Expert] E P

NOTE: Master/Slave function can be configured only if:

* [Motor Control Type] L E E issetto[SVCV] VV L or[FVC] FV L or
[Sync. mot.] 5 4 or[Sync.CL] F54.

» [Application Selection] A F P E is set to [All applications] AL L or
[Hoisting] Ho 5 E or[Conveyor] L o n V.

*+ [Forced Run] :n H5 is setto [Disabled] n o.
* [BRHbO] &~ HOissetto[0] .

NOTE: When a drive acts as a slave, [Low Speed] L 5 P and [High Speed]
H 5 P must be configured same as master.

NOTE: The drive must be restart to apply the Master/Slave configuration.
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[M/S Comm Mode] 71

r n
L 11

Master / Slave communication mode.

Activate Master Slave and select communication mode to exchange data between
drives involved in the Master Slave architecture.

Setting Code / Value Description
[No] no Master/Slave is not configured.
Factory setting
[MultiDrive ndtL Master/Slave is configured using MultiDrive Link
Link]
[Analog] AnA Master/Slave is configured using Analog I/Os.

It is recommended to wire a digital output of the slave assigned
to [Operating State Fault] F L £ to a digital input of the
master set to [Ext Error assign] £ E F, with this setting, an
error on the slave drive generates a stop to the master.

NOTE: If it is required, a digital output of the slaves
assigned to [Operating State Fault] F L £ can be wired
to a digital input of the master sets to [Ext Error assign]
E E F in order to stop the master if an error is detected on
a slave drive.

[M/S DevicelD] 115 idx%

[M/S Device Role] 115 d E %

Master / Slave ID selection.

This parameter selects the Drive identification number for the Master Slave

application.

This parameter can be accessed if [M/S Comm Mode] /715 L 11 is set to
[MultiDrive Link] 11 d L

Setting Code / Value Description
[Master] NSEEr Master
Factory setting

NOTE: Be sure that autotune has been done before
selecting a drive as master. Otherwise, use the [M/S Local
Mode Assign] /15 d . input to disable temporary the
Master/Slave function and perform autotune.

[Slave1]... SLV I.. Slave ID

[Slave10] sLv IO

Master / Slave selection.

Select if the drive is the master or a slave.

This parameter can be accessed if [M/S Comm Mode] 715 L 11 is set to [Analog]

AnA
Setting Code / Value Description
[Master] NSEE-r The Drive is configured as the Master Drive. (it provides the
speed and torque reference value to Slaves).
Factory setting
[Slave] SLAVE The Drive is configured as a Slave Drive. (it uses the speed and
torque reference value from the Master).
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[M/S Number of Slaves] 115 5 n%

Master / Slave number of slaves.

Total number of slaves in the Master Slave architecture. The maximum number of
slaves is 10 in multi-drive link architecture. In Analog architecture the maximum
number of slaves depends on Analog I/O capabilities.

This parameter can be accessed if:
* [M/S Comm Mode] 715 L 11 is set to [MultiDrive Link] /714 L, and
» [M/S DevicelD] 715 :dissetto[Master] TS EEr.

Setting Description

0...10 Setting range

Factory setting: 0

[M/S Speed RefIn Assign] 7155 %

Master / Slave speed reference input assignment.

This parameter can be accessed if:
* [M/S Comm Mode] 715 L 11 is set to [Analog] A n A, and
» [M/S Device Role] 75 d L issetto[Slave] 5L AV E.

Depending on the selected analog input, [Speed Ref Al1 Config.] M5~ 1 - or...
or [Speed Ref AlI5 Config.] 115 -~ 5 - menu is displayed. Access to the
corresponding menu to configure the analog input according to your needs.

Setting Code / Value Description

[No] no Analog input is not configured

Factory setting

[AI]...[AI3] A . 1..A +3 | Analoginput Al1..AI3

[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Speed Ref Al1 Config.] 715~ [ - to[Speed Ref Al5 Config.] 75 5 -
Menusx

Theses menus allow to configure the analog input selected via [M/S Speed Ref In
Assign] 7155 ..

Example: If [M/S Speed Ref In Assign] 115 5 :issetto [AI3] A : 3, [Speed
Ref AlI3 Config.] 15 - 3— menu can be accessed.

For more information on the configuration of the analog input refer to [Input/
Output] - [Analog I/O].
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[M/S Trq Ref In Assign] 15 E %

Master / Slave torque reference input assignment.

This parameter can be accessed if:
* [M/S Comm Mode] /15 L 1 is setto [Analog] An A
+ [M/S Device Role] 715 dE issetto[Slave] 5L AV E.

Depending on the selected analog input, [Torque Ref Al1 Config.] TE~ | - or
... or [Torque Ref Al5 Config.] 11t - 5 - menu is displayed. Access to the
corresponding menu to configure the analog input according to your needs.

Setting Code / Value Description

[No] no Analog input is not configured
Factory setting

[AI1]...[AI3] A, 1..A 3 | Analoginput Al1...AI3

[Al4]...[Al5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Torque Ref Al1 Config.] 1 E r
Menusx

I - to [Torque Ref Al5 Config.] TE - 5 -

Theses menus allow to configure the analog input selected via [M/S Trq Ref In
Assign] 15 L ..

Example: If [M/S Trq Ref In Assign] /15 £ , issetto [AI3] A : 3, [Torque Ref
Al3 Config.] 1T E - 3 - menu can be accessed.

For more information on the configuration of the analog input refer to [Input/
Output] - [Analog 1/0].

[M/S Speed Ref Out Assign] 1715 5o0%

Master / Slave output speed reference.
Analog output selected for speed reference for the Master Drive.

This parameter can be accessed if:
+ [M/S Comm Mode] 115 L I1is setto [Analog] A » A, and
+ [M/S Device Role] 115 d E issetto[Master] 15 EE r.

NOTE: For monitoring purpose, this parameter can also be accessed if [M/S
Comm Mode] /715 L 1 is configured and [Access Level] L AL is setto
[Expert] E P r.

Depending on the selected analog output, [Speed Ref AQ1 Config.] 1511 I-or
[Speed Ref AQ2 Config.] 15 12— menu is displayed. Access to the
corresponding menu to configure the analog output according to your needs.

Setting Code / Value Description

[No] no Analog output for speed reference is not configured.
Factory setting

[AQ1] Ao | Analog Output for speed reference is configuredto Ao .

[AQ2] Ao? Analog Output for speed reference is configuredto Ao 2.

In order to monitor the loss of signal, it is recommended to use a 4-20mA link between the master

and the slave and to configure the monitoring function in the [4-20 mA loss] L F L - menu.

NOTE: To allow configuration, outputs default configuration must be
unconfigured.
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[Speed Ref AQ1 Config.] 15171 I - to [Speed Ref AQ2 Config.] 7151712 -
Menusx

Theses menus allow to configure the analog input selected via [M/S Speed Ref
Out Assign] 7155 o.

Example: If [M/S Speed Ref Out Assign] 115 5 o issetto [AQ1] Ao /, [Speed
Ref AQ1 Config.] 7151 | - menu can be accessed.

For more information on the configuration of the analog input refer to [Input/
Output] - [Analog I/O].

[M/S Trq Ref Out Assign] 115 £ o%

Master / Slave output torque reference.
Analog output selected for torque reference for the Master Drive.

This parameter can be accessed if:
* [M/S Comm Mode] 15 L I is setto [Analog] A n A, and
+ [M/S Device Role] 715 d £t is setto[Master] TS EE r.

NOTE: For monitoring purpose, this parameter can also be accessed if [M/S
Comm Mode] /15 L I is configured and [Access Level] L AL issetto
[Expert] E P .

Depending on the selected analog output, [Torque Ref AQ1 Config.] T E 1 I-or
[Torque Ref AQ2 Config.] /1 E 1 2— menu is displayed. Access to the
corresponding menu to configure the analog output according to your needs.

Setting Code / Value Description

[No] no Analog output for torque reference is not configured.

Factory setting

[AQ1] Ao | Analog Output for speed reference is configuredto Ao 1.

[AQ2] Aocd Analog Output for speed reference is configured to Ao 2.

In order to monitor the loss of signal, it is recommended to use a 4-20mA link between the master
and the slave and to configure the monitoring function in the [4-20 mA loss] L F L - menu.

NOTE: To allow configuration, outputs default configuration must be
unconfigured.

[Torque Ref AQ1 Config.] T E 11 | - to [Torque Ref AQ2 Config.] MTEN 2 -
Menusx

Theses menus allow to configure the analog input selected via [M/S Trq Ref Out
Assign] NS E o.

Example: If [M/S Trq Ref Out Assign] /15 £ o issetto [AQ1] A o /, [Torque
Ref AQ1 Config.] 71 £ /1 ! - menu can be accessed.

For more information on the configuration of the analog input refer to [Input/
Output] - [Analog I/0].
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[M/S Local Mode Assign] 115 d 1%

Master / Slave local mode assignment.

Digital input used to switch between Master/Slave automatic operation and local
control mode (for example in maintenance mode).

This parameter can be accessed if [M/S Comm Mode] /15 [ 11 is set to
[MultiDrive Link] 11d L.

NOTE: It is recommended to use this mode when system is stopped and, if
possible, motor mechanically disconnected.

Possible settings: Digital inputs (high level)
Factory setting: [Not Assigned] n o

[MDL Comm Timeout] 1L £ ok

MultiDrive Link communication timeout.

This parameter can be accessed if [M/S Comm Mode] /715 L 11 is setto
[MultiDrive Link] 1M d L.

Setting Description

0.01...10.00 s Setting range

Factory setting: 0.05 s

[M/S Comm ErrorResp] 15[ bx

Master / Slave response to a communication error.

Define how will react the drive when a multi-drive link communication error is
detected.

This parameter can be accessed if [M/S Comm Mode] /75 L 17 is set to
[MultiDrive Link] M d L.

Setting Code / Value Description

[Freewheel YES Freewheel stop

Stop]
Factory setting

[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop

[Ramp stop] rfP Stop on ramp

[Fast Stop] FSE Fast stop

NOTE: If the master is in [Ramp stop] ~ /1 P the slave has to be set to
[Freewheel Stop] Y E 5.
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[M/S Device ErrorResp] 115 d bx

Master / Slave response to device error.
Define how will react the Drive when a device is lost

This parameter can be accessed if [M/S Comm Mode] /15 L 11 set to [MultiDrive

Link] 7dL.
Setting Code / Value Description
[Freewheel HES Freewheel stop
Stop]
Factory setting
[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop
[Spd rL5S Speed maintained as long as the detected error persists and
Maintained] the run command has not been removed (1)
[Fallback LFF Change to fallback speed, maintained as long as the detected
Speed] error persists and the run command has not been removed (1)
[Ramp stop] rfP Stop on ramp
[Fast Stop] FSE Fast stop
(1) Because, in this case, the detected error does not trigger a stop, it is recommended to assign a
relay or logic output to its indication. This setting is only accessible if [M/S Device Role] 115 d £ is
setto[Master] TS EE r.

NOTE: If the master is in [Ramp stop] ~ /1 P the slave has to be set to
[Freewheel Stop] 4 E 5, [Speed maintained] -~ L 5 and [Fallback Speed]
L F F are not available for slave drives.

[M/S Device Error Delay] /715 d d%

Master / Slave device error delay.

Monitoring delay before the system is ready. If one of the drives in the system is
not ready after this delay, a [M/S Device Error] /15 d F is triggered.

This parameter can be accessed if [M/S Comm Mode] /15 [ 11 is set to
[MultiDrive Link] 171 d L.

Setting Code / Value Description

[No] no Wait infinite time.

Factory setting

0...60's Setting range

[Fallback Speed] L F F %

Fallback speed.

This parameter can be accessed if the error response parameter is set to
[Fallback Speed] L F F.

Setting Description

0.0...599.0 Hz Setting range

Factory setting: 0.0 Hz
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[M/S Control] 715 E - Menu

Access

About This Menu

[Complete settings] =» [Master/Slave] =» [M/S Control]

This menu is used to configure the type of control used in Master/Slave.

This function can be accessed if [M/S Comm Mode] 71 5 L 1 is not set to [No]
no.

Master/Slave Mechanical Coupling

The Master / Slave mechanical coupling type allow selecting two types of
coupling:
* [Rigid] -~ L :d coupling means that the rotor speed of each motor is

forced to be the same by the application. This choice is typically used for
coupling such as gearbox, toothed belt and when the elasticity is closed to '0'.

* Inthe [Elastic] £ L A 5 E coupling, the motors rotors are not the same, due
to elasticity or slip in the coupling. This type of coupling is use for example for
overhead conveyor (using a tension system), long belt.

Selecting the [Elastic] E L A 5 E coupling give access to same parameters a
[Rigid] - : L d coupling plus:

* [M/SFilters] 15 F -
* [Load SharingM/S] 15+& -
* [M/S Out Torque Ref Select] 15 o £ -

Configuring parameters in the [Elastic] £ L A 5 E coupling and then selecting
[Rigid] - L :d coupling will disable the [Elastic] £ L A 5 £ configured
parameters. Conversely, switching from [Rigid] -~ : L  d coupling to [Elastic]
E L A 5 E coupling has not effect on the [Rigid] -~ : L 1 d coupling parameters.

Master/Slave Control Type

The Master / Slave control type allow selecting which type of control will be
applied on slave and direction of slave related to direction of Master:

* [Speed Direct] 5 P d d: Slave follows speed reference of Master in same
direction.

* [Speed Reverse] 5 P d r: Slave follows speed reference of Master in
reverse direction. Typically for face to face motors.

* [Torque Direct] £ - 9 d: Slave follows torque reference of Master in same
direction.

* [Torque Reverse] E - 9 r: Slave follows torque reference of Master in
reverse direction. Typically for face to face motors.

* [Torque Custom] E ~ 9 [ : Slave follows torque reference of Master around
speed reference. Direction of speed can be adjusted with [Speed Ref
Direction] 5 5 d and direction of torque with [Torque ref. sign] £ 5 d.

Allows to apply a torque ratio or a torque ramp in case of application needs.

The following table shows the possible cases between [Speed Ref Direction]
5 5 d and [Torque ref. sign] £ 5 d when [M/S Control Type] 15[ E is setto
[Torque Custom] £ -~ 9 L:
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Stop Configuration

Brake management

[Speed Ref Direction] 5 5 d [Torque ref. sign] £ 5 d [M/S Control Type] 15 E

Inactive Inactive Slave runs in same direction as
Master (speed and torque)

Inactive Active Slave runs in same direction as
Master but apply opposite
torque

Active Inactive Slave runs in reverse direction
of Master and applies opposite
torque

Active Active Slave runs in reverse direction
of Master for speed and

torque.

The slaves have different stop behavior depending of their configuration and
master stop type.

When the master stops in freewheel:

» If[M/S Control Type] 15 [ E is setto [Speed Direct] 5 F d d or [Speed
Reverse] 5 P d r, the slaves stop following its [Type of stop] 5 E E
configuration.

» If[M/S Control Type] /15 [ E is setto [Torque Direct] £ - 9 d or [Torque
Reverse] £ ~ 9~ or [Torque Custom] £ ~ 9 c, the slaves stop following
[Torque control stop] £ 5 E or [Type of stop] 5 E £, depending of the
priority between them.

Example: If [Torque control stop] £ 5 E is set to [Freewheel Stop] » 5 £ and
[Type of stop] 5 E E is set to [On Ramp] ~ 11 P, the slaves will stop in
freewheel.

When the master stops on ramp:

» If[M/S Control Type] /15 [ E is setto [Speed Direct] 5 F d d or [Speed
Reverse] 5 P d r, the slaves stop following the master ramp in speed
control.

« If[M/S Control Type] /15 [ E is setto [Torque Direct] £ - 9 d or [Torque
Reverse] £ ~ 9~ or [Torque Custom] £ - 9 c, the slaves stop following
the master ramp in torque control.

Brake sequence is managed only by the Master.

The Master manages its brake according to its brake sequence, in [MultiDrive
Link] 7 d L or [Analog] A » A. Optionally, the Master can manage the brakes of
the slaves by the same brake command. The release and engage times of brakes
in the application have to be the same.

Brake sequence is managed by the Master and Slaves.

In [MultiDrive Link] /7 d L brakes can be managed on each Drive. The
synchronization of the release and engage times are managed by the Master
through the [MultiDrive Link] 7 d L .

[M/S Coupling Type] 1151 L

Master / Slave mechanical coupling type.
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Setting Code / Value Description
[Rigid] r L d Rigid coupling
Factory setting
[Elastic] ELASE Elastic coupling

[M/S Control Type] 115 L E%x

Master / Slave control type.

This parameter can be accessed if [M/S Device Role] /15 d E is set to [Slave]
5L AV E or[M/S Device ID] 115 . d is setto [Slave 1]to[Slave 10].

Setting Code / Value Description

[Torque E-9d Torque direct control

Direct]
Factory setting

[Torque Er9r Torque reverse control

Reverse]

[Torque EF-AcC Torque custom control

Custom]
Allow to apply a torque ratio a torque ramp in case of different
motors

[Speed SPdd Speed direct control

Direct]
Is not a available if [M/S Coupling Type] 75 /1L is set to
[Rigid] - + L +d

[Speed SPdr Speed reverse control

Reverse]

Is not a available if [M/S Coupling Type] /15 /1L is setto
[Rigid] - +L +d
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[M/S Torque Control] /715 9 - Menu

Access

[Complete settings] =# [Master/Slave] =# [M/S Control] =# [M/S Torque

Control]

About This Menu

This menu can be accessed if:

[Speed Ref Direction] 5 5 d%x

» [M/S Device Role] 715 d E is setto [Slave] 5L AV Eor [M/S Device ID]
ns . dissetto[Slave1] to [Slave10], and

» [M/S Control Type] 15 L E is set to:
o [Torque Direct] £ - 9 d, or

o [Torque Reverse] £ - 9r,0r

o [Torque Custom] £ - 9 L.

Speed reference direction.

Assignment for sign inversion of reference speed value coming from the master.

This parameter can be accessed if:
* [M/S Comm Mode] 715 L 1 is notsetto [No] n o, and
* [M/S Control Type] 15 L E is setto [Torque Custom] £ - 9c.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[Yes] HES Yes
[DI1]...[DI8] L . I..L +8 | Digital input DI1...DI8
[DI11]...[DI16] L1 Digital input DI11...DI116 if VW3A3203 I/O extension module

L+ 1IB has been inserted
[CDO00]... cdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] CLdio configuration
[CD11]... Cdill.. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldis configuration
[C101]... cioi. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] cirio Modbus Serial in [I/O profile] : o configuration
[C111]... cCiiil.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C 115 Modbus Serial regardless of configuration
[C201]... cz2ol.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] cZ2io fieldbus module in [I/O profile] : o configuration
[C211]... ce2ii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... caoi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3ig in [I/O profile] : o configuration
[C311]... C3ll.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3115 regardless of configuration
[C501]... csoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernet in [I/O profile] : o configuration
[C511]... Csii.. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration
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[Torque ref. sign] £ 5 d%
Assignment for the inversion of the sign of the reference for the torque regulation
function.
This parameter can be accessed if:
+ [M/S Comm Mode] /15 L 11 is not setto [No] n o, and
* [M/S Control Type] 15 L E is setto [Torque Custom] £ - G c.
Identical to [Speed Ref Direction] 5 5 d.

[Torque ratio] £ - E %

Torque ratio.

This parameter is used in case of using a slave motor with a different nominal
torque than the master motor, or to unbalance torque between master and slave.

This parameter applies a factor in % on the torque reference received from the
master.

This parameter can be accessed if:
* [M/S Comm Mode] /715 L 1 is not setto [No] n o, and
* [M/S Control Type] 15 L E is setto [Torque Custom] £ - 9 c.

Setting Q Description

0.0...1000.0% Coefficient applied to [Torque ref. channel] £ ~ [ or [Torque
ref. 2 channel] £ - 2

Factory setting: 100.0%

[Torque Ref Offset] £ 9o Px%

Torques reference offset.
This parameter is used to scale the torque reference value.
This parameter applies an offset in % on the torque reference.

This parameter can be accessed if:
* [M/S Comm Mode] 115 L I is not setto [No] n o, and
* [M/S Control Type] 15 L E is setto [Torque Custom] £ - 9.

Setting () Description

-1000.0...1000.0% Setting range

Factory setting: 0.0%

[Torque ramp time] £ - PX

Torque ramp time.

This parameter can be accessed if:
* [M/S Comm Mode] 115 L I1is not setto [No] n o, and
* [M/S Control Type] 15 [ E is setto [Torque Custom] £ - 9 L.
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Setting QO Description

0.0...99.99 s Rise and fall time for a variation of 100% of the rated torque

Factory setting: 3.00 s

[Torque control stop] £ 5 E

[Spintime] 5 P £ %

[Positive deadband]

Torque control stop type.

Setting Code / Value Description

[Speed] SPd Speed regulation stop, in accordance with the type of stop
configuration

[Freewheel nSE Factory setting: Freewheel stop

Stop]

[Spin] SPn Zero torque stop, but maintaining the flux in the motor (only in
closed loop)

Torque regulation: spin time.

Spin time following stop in order to remain ready to restart quickly.

This parameter specifies the time the motor is maintained fluxed after the zero

speed is attained.

This parameter can be accessed if [Torque control stop] £ 5 E is set to [Spin]

5FPn.
Setting QO Description
0.0...3600.0 s Setting range
Factory setting: 1.0 s
db P

Torque regulation positive dead band.

The torque control is effective in an area defined by [Positive deadband] 4 b P
and [Negative deadband] d & n around the speed reference value.

Outside of this area, the drive switch automatically in speed control to make speed

returns inside the torque control area.
Value added algebraically to the speed reference.

Example for [Positive deadband] d & P = 10:
« Ifreference =+ 50 Hz: + 50 + 10 =60 Hz
* Ifreference =-50Hz:-50 + 10 =-40 Hz

Setting Q) Description

0.0...2 x [Max Frequency] E F - | Setting range
Factory setting: 10.0 Hz

[Negative deadband] d & n

Torque regulation negative dead band.
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The torque control is effective in an area defined by [Positive deadband] d & P
and [Negative deadband] d & »n around the speed reference value.

Outside of this area, the drive switch automatically in speed control to make speed
returns inside the torque control area.

Value subtracted algebraically from the speed reference.

Example for [Negative deadband] 4 & » = 10:
e |freference =+ 50 Hz: + 50 - 10 =40 Hz
» Ifreference =-50Hz:-50-10=-60Hz

Setting Q Description

0.0...2 x [Max Frequency] £t F - | Setting range
Factory setting: 10.0 Hz

[Torque ctrl timeout] - £ o

Torque control time-out.

Time following automatic exit of torque control mode in the event of an error or a
warning has been triggered.

Setting Description

0.0...999.9s Setting range

Factory setting: 60 s

[Torque Ctrl ErrorResp] £ o b

Response to torque control error.

Response of drive once time [Torque ctrl time out] -~ £ o has elapsed.

Setting Code / Value Description

[Warning] AL-N Warning is triggered on timeout

Factory setting

[Error] FLE An error is triggered with freewheel stop

[Low Torque] L £ 9

Low torque threshold limit.

Torque applied on slave will be limited between [Low Torque] L £ 9 and [High
Torque ] H £ 9 (expressed in % of nominal torque).

This parameter cannot be higher than [High Torque] H £ 9.

Setting (@} Description

-300.0...[High Torque] HE 9 Setting range

Factory setting: -300.0%

[High Torque] HE 9

High torque threshold limit.
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This parameter cannot be lower than [Low Torque] L £ 9.

Setting ()

Description

[Low Torque] L £ 9...300.0%

Setting range

Factory setting: 300.0%
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[M/S Control] 715 E - Menu

Access

[Complete settings] =» [Master/Slave] =» [M/S Control]

About This Menu

This menu can be accessed if [M/S Comm Mode] /15 L 1 isnotsetto [No] n o.

[Torque Filter] £ - F %

This function provides a filter on the torque reference for Slaves Drives to deal
with dynamic control constraints (such as a communication delays). Select if the
filtering on the input torque reference is present or not.

This parameter can be accessed if:

* [M/S Device Role] /15 d E is setto[Slave] 5L AV Eor [M/S Device ID]
ns ,dissetto[Slave1] to [Slave10], and

+ [M/S Control Type] 15 L E is set to:
o [Torque Direct] £ - 9d, or
o [Torque Reverse] £ - 9r,0r
o [Torque Custom] £ - 9 L.

Setting Code / Value Description

[No] no Input torque reference filtering is disabled

Factory setting

[Yes] YES Input torque reference filtering is enabled

[Torque Filter Bandwidth] £ - W%

Defines the bandwidth of the filter in Hertz.

This parameter can be accessed if:
* [Torque Filter] £ - F issetto[Yes] Y E 5, and
* [M/S Control Type] 115 [ E is set to:
o [Torque Direct] £ - 9 d, or
o [Torque Reverse] £ - 9r,0r
o [Torque Custom] E - 9 [.

Setting Description

1...1000 Hz Setting range

Factory setting: 20 Hz.
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[M/S Filters] 715 F - Menu

Access

[Complete settings] =» [Master/Slave] =» [M/S Control] =» [M/S Filters]

About This Menu

This menu can be accessed if [M/S Coupling Type] 15 1L is set to [Elastic]

EL ASE and[Access Level] L AL issetto[Expert] E P r.

Master control speed and Slave is torque controlled. This feature allows
configuring the transfer function between Master and Slave according to the

dynamic of the coupling (elastic).

The advanced filter can be set independently on Master or/and Slaves to

compensate the elasticity of the coupling:

1 Master
2 Slave

3 Advanced filter can be set for this elastic coupling

[M/S Advanced Filter] 715 F E

Master / Slave advanced filter activation.

Setting Code / Value Description

[No] no Advanced filtering disable

Factory setting

[Yes] HES Advanced filtering enable

[M/S Advanced Filter Freq] 15 F F %

Defines the frequency of the filter in Hz.

Influence of the [M/S Advanced Filter Freq] /715 F F Parameter
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nsFrF 15 F F increase

(dB) (dB)

0 0

1 F 1

2

10° 10

0’ 0°

-10° . : F (rad -10° . . F (rad/s)
10 102 10° 10* () 10 102 10% 0

This parameter can be accessed if [M/S Advanced Filter] 15 F E is not setto

[No] no.
Setting Description
10.0...150 Hz Setting range

Factory setting: 15.0 Hz

[M/S Advanced Filter Bdw] /15 F b

Defines the bandwidth. Means the width of the stop-band of the filter in % of the
filter frequency.

Influence of the [M/S Advanced Filter Bdw] /7 5 F & Parameter

NsFb M5F b increase
(dB) (dB)
0 0
1+ s
-2 -2
Ph Ph
10 10°
0 0
_10° L L + F (radls) -10° ‘2 '3 + F (radls)
10 102 10% 10 10 10 10 10

This parameter can be accessed if [M/S Advanced Filter] /15 F E is not set to

[No] no.
Setting Description
10...400% Setting range

Factory setting: 100%

[M/S Advanced Filter Depth] /715 F d%

Defines the attenuation level at the filter frequency.

Influence of the [M/S Advanced Filter Depth] /715 F d Parameter
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15 F d increase

F (rad/s)

This parameter can be accessed if [M/S Advanced Filter] /15 F E is not set to

[NO] no.

Setting

Description

0...99%

Setting range

Factory setting: 10%

[M/S Advanced Filter Gain] 115 F Lx

Defines the gain of the filter. 100% means a unitary gain.

Influence of the [M/S Advanced Filter Gain] /15 F [ Parameter

NnNsFLG

15 F G increase

(dB)
20

F (rad/s)

F (rad/s)
B 10 102 10

10 10? 10

10

This parameter can be accessed if [M/S Advanced Filter] /715 F E is not set to

[NO] no.

Setting

Description

0...1000%

Setting range

Factory setting: 100%

[M/S Advanced Filter Coeff] 115 F L %

Master / Slave advanced filter coefficient.

Influence of the [M/S Advanced Filter Coeff] /715 F L Parameter
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nsFrr

15 F L increase

(dB)

F(radis) | 90 - : e F (radls)

10°* 10 102 10

This parameter can be accessed if [M/S Advanced Filter] 15 F E is not set to

[NO] no.
Setting Description
0...1000% Setting range

Factory setting: 100%
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[Load Sharing M/S] 15 b - Menu

Access

[Complete settings] =» [Master/Slave] =» [M/S Control] =» [Load Sharing M/
S]

About This Menu

This menu can be accessed if:
* [M/S Coupling Type] 11511 issetto[Elastic] EL A5 E, and

* [M/S Device Role] 115 d £t or [M/S Device ID] 115 :d is set to [Master]
NMSEE-r.

Or if:

* [M/S Device Role] 715 d t issetto[Slave] 5L AV E or [M/S Device ID]
ns . dissetto[Slave1] to [Slave10], and

* [M/S Control Type] 115 L E is set to:
o [Speed Direct] 5P dd,or
o [Speed Reverse] 5 P dr.

Load sharing, Parameters That can be Accessed at Expert Level

Principle:

Speed Torque

+ j i
reference Ramp Speed loop reference >

Ba'aEC'"g Filter -

LbC LbF
LbC1
LbC2
LbC3
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The load sharing factor K is determined by the torque and speed, with two factors
K1 and K2 (K =K1 x K2).

K1
1 1
|
f 1 S
LbC1 LbC2
K2
Lbbc | ‘
1
|
|
|
LbC3 3 T
LbC3 Rt x (1 + LbC3)
LbC
S Speed
T Torque
Rt Rated torque

[Load sharing] L b A

Load balancing configuration.

When 2 motors are connected mechanically and therefore at the same speed, and
each is controlled by a drive, this function can be used to improve torque
distribution between the two motors. To do this, it varies the speed based on the
torque.

This parameter is accessible if [Motor control type] L £ E is set to [SVC V]
VVLIor

[FVC] FV L or[Sync.mot.] 54~ or[Sync.CL] F5 4.

This parameter is forced to [No] n o if:
+ [PID feedback Assign] P : F is assigned, or
* [Trg/spd switching] £ 5 5 issetto[Yes] HE 5, or

+ [Application Selection] A P F E is set to [All applications] AL L or
[Hoisting] Ha 5 £ or [Conveyor] L o n V,oOr

* [M/S Coupling Type] /15 1L is setto set to [Elastic] EL A 5 E and [M/S
Device Role] 115 d E issetto[Master] TS5 E E -, or

+ [M/S Device Role] 15 d E is setto[Slave] 5L AV E and [M/S Control
Type] 15 L E is setto [Speed Direct] 5 F d d or |Speed Reverse]

S5Pdr.
Setting Code / Value Description
[No] no Function inactive
Factory setting
[Yes] 9ES Function active
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[Load correction] L b [ %

Nominal speed load balance correction.

This parameter can be accessed if [Load sharing] L & A is not setto [No] rn o.

T, LbC
Nt oA
0
Nt ———— -
LbC |
T Torque

Nt Nominal torque

F Frequency

Setting Description

0.0...1000.0 Hz Setting range
Factory setting: 0.0 Hz

[Correctionminspd] L b L /%

Low Speed for torque decreasing function speed reference.

Minimum speed for load correction in Hz. Below this threshold, no corrections are
made. Used to prevent correction at very low speed if this would hamper rotation
of the motor.
This parameter can be accessed if:

* [Access Level] L AL issetto[Expert] £E P -, and

* [Load sharing] L b A isnotsetto[No] no.

Setting Description

0.0...999.9 Hz Setting range
Factory setting: 0.0 Hz

[Correctionmaxspd] L &L 2%

High speed for torque decreasing function speed reference.
Speed threshold in Hz above which maximum load correction is applied.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,and
* [Load sharing] L b A isnotsetto[No] no.
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Setting Description

LbLC 1.1000.0 Hz Setting range

Factory setting: 0.0 Hz

[Torque offset] L b [ 3%

Torque offset for torque correction.

Minimum torque for load correction as a % of the rated torque. Below this
threshold, no corrections are made. Used to avoid torque instabilities when the
torque direction is not constant.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £ P -, and
* [Load sharing] L b A isnotsetto [No] no.

Setting Description

0...300% Setting range

Factory setting: 0%

[Sharing filter] L & F %

Time constant filter.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,and
* [Load sharing] L & A is notsetto [No] n o.

Setting Description

100...20,000 ms Setting range

Factory setting: 100 ms

[M/S Balance TrqRefSel] 1715 1b6%

Master / Slave load balancing torque reference selection.
This parameter can be accessed if [Load sharing] L & A is not setto [No] n o.

If [M/S Advanced Filter] /15 F E is setto [No] n o, this parameter have no

effect.
Setting Code / Value Description
[Not Applied] no Not applied
[Before LF . JLE Before advanced filter
Advanced
Filter] Factory setting
[After AF .LE After filter
Advanced
Filter]
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[M/S Control] 715 E - Menu

Access

About This Menu

[Complete settings] =» [Master/Slave] =» [M/S Control]

This function can be accessed if [M/S Comm Mode] /15 L I1 is not set to [No]

no.

The following diagram shows the influence of reference entries and selections in the Master/Slave structure:

VSD
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MdL or Al

BEFORE_RAMP|

MASTER OR SLAVE

From

MdL or Al

Ramping —p—e
BEFORE_FILT

SIS
CT)

m RL
Wref

Wref
— Filterng —p—e

BEFORE_CTRL

—>

Mechanical
control

—L»

mSIT True

—>—e

Advanced Tref ctrt To

A —|—>—-a_ | g
filtering L Electrical
Tref >—e control

From

.
I— Filtering el MdL

Msos

LA

e " MdL

Or Al

Ext controller

[M/S Torque Ref Entry] 715  E%

Master / Slave torque reference entry in control chain.

This parameter can be accessed if:
+ [M/S Advanced Filter] 115 F E isnotsetto [No] n o.

» [M/S Coupling Type] 1511 L is setto [Elastic] EL A5 L, and

* [M/S Device Role] 15 d E issetto[Slave] 5L AV E or[M/S Device ID]
ns ,dissetto[Slave 1] to [Slave 10].

Setting Code / Value Description

[Not Applied] no Not applied

[Before bF /LE Before advanced filter
Advanced

Filter] Factory setting
[After AF .LE After advanced filter
Advanced

Filter]

[M/S Out Torque Ref Select] 115 o E %

Master / Slave output torque reference selection.

Select the input routing of balancing feature.

This parameter can be accessed if:

» [M/S Coupling Type] 71571 L issetto [Elastic] EL A5 L, and
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» [M/S Advanced Filter] 15 F E isnotsetto [No] n o.
Identical to [M/S Torque Ref Entry] 115 . E.

[M/S Speed Ref Entry] 115 5%

Master / Slave speed reference entry in control chain.
Select the routing of the new speed reference input.

This parameter can be accessed if [M/S Device Role] /15 d E is set to [Slave]
5L AV E or[M/S Device ID] 175 :d is setto [Slave 1] to [Slave 10].

Setting Code / Value Description

[Not Applied] no Not applied

[Before b-NP The input speed reference is before the ramp input in the
Ramp] control scheme

Factory setting

[After Ramp] ArnNFP The input speed reference is after the ramp input in the control
scheme

[Before bLEFL The input speed reference is before the control input in the

Control Loop] control scheme

[M/S Out Speed Ref Select] 7150 5

Master / Slave output speed reference selection.

Identical to [M/S Speed Ref Entry] /15 5.
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[Backlash compensation]

[Backlash compensation] & 5 9 /1 - Menu

Access

About This Menu

Backlash Sequence

[Complete settings] =» [Backlash compensation]

This menu presents:
+ The backlash compensation sequence.

» The backlash compensation sequence dedicated to the Master/Slave on rigid
coupling.

The purpose of this menu is to provide a dedicated sequence to compensate
backlashes in order to reduce the wear gears by limiting the torque at the moment
of the impact:

.

Backlash

This menu is dedicated to non driving loads (horizontal movement) without
brakes. It is available either in torque control or speed control.

The purpose of the backlash sequence is to regulate speed startup under a torque
limitation allowing motion until the backlash is fully compensated. The load torque
will become greater than the torque limitation and stop the movement. Then the
run can proceed starting from applied limitation torque.

There are three different use cases:

» Backlash sequence at startup only (UC-1)

» Stop at direction change (UC-2)

* Regulate OHz speed at direction change (UC-3)
Those use cases depends on the control mode:

Torque control Speed control
Open loop (uc-1) (uc-1)

(UC-2) (UC-2)
Closed loop (uc-1) (uc-1)

(UC-3) (UC-3)

Backlash sequence at startup only (UC-1)
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The backlash sequence is configured only during starts of the drive and become

transparent once it is in run:

A
Command

Frd

i 4

A
Speed
Reference

baSLp — =+ - — < — - —— —— i f

ad 4

Torque
Reference

oo { I A S S S— O ——

rdy : bqSt rUn

Limitation

bat
«—>

Stop at direction change (UC-2)

The drive stops when the direction of the movement changes and the drive will

start if the run order is still present. Then do a backlash sequence according to its

new direction:

NHA80757.10

Command A
Frd S
>
Speed t
pee
Reference A
bgSL [F—————i—————- = fum NP e
-
bgSL | ¢ i AR R S N N B S\ t
Torque
ReferenceA
batl |- — —i— — == — — — — JPSES R S SN R
--- >
t
batl | — —— — —— — — — — B
S 5
% Backlash ks Q (@) % Backlash g Q
= acklas T c acklash: = c
rdy | © compensation = g 2 5 | % compensation E 2 2
«—>—>  >—
bgSt bat bqSt bqt
Regulate 0Hz speed at direction change (UC-3)
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On a changing direction the drive will regulate the OHz speed and proceed to the
backlash sequence according to the new direction of movement to come back in
run at the end of the sequence:

CommandA

Frd S

I 4

Speed
Reference

bgSL [F————=————~— ety el e e e

bgsL | B t

Torque
Reference

batLl | — —— — = — —— — — ——————l e e et EEE

batl |- — —i— — = ————— e e e i e ———

0 Hz
Regulation

Backlash
compensation

Limitation
0 Hz
Regulation
Limitation

rdy
ACC
run
dEC
ACC
run

Backlash
ompensation

Q

bgSt bat bqSt bqt

Backlash Sequence Dedicated to the Master/Slave on Rigid Coupling

The purpose of this menu is to provide backlash compensation dedicated to
Master/Slave architectures in a rigid coupling context. The goal is to limit the
impact torque on toothed wheels in order to reduce the wear.

There are four different Multiple Drive backlash compensation sequences
strategies:

» Direct sequential slave backlash compensation (1)

» Direct simultaneous slave backlash compensation (2)

» Controlled sequential slave backlash compensation (3)

» Controlled simultaneous slave backlash compensation (4)
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The following diagram shows how to configure the different compensation
sequences strategies:

bgMC = nO > (1)
DIRECT

bgMM =
SEq

bgMC =
> YES > (3)
CONTROLLED

bgM=MS | —

bgMC = nO
‘ DIRECT (2)

bgMM =
SIMUL

‘ bgMC =
> YES > (4)
CONTROLLED

Direct sequential slave backlash compensation (1)
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Each Slave will compensate its backlash by switching in speed control. Doing its
sequence one at the time assuming that the settings allow compensating the
backlash angle in the configured time. At the end, the master launches its own
backlash sequence, meanwhile the Master stays in stop (open loop) or regulating
OHz speed (closed loop):

Command A

b c d

S nd N N

Frd

. 4

Master
Speed
Reference

bqSL ————7———— ————— S N —— A S A

Slave 1
Speed A
Reference

-~V

»

bqSL | — —i— — — — = — - R S A

Slave 2
Speed
Reference

~v

bgSL | — —i— — — — — ——————— —————— b — — — — — ————.

Master
Torque
Reference

~Vv

batL [ ——i————— —————— - ——— b ————————

Slave 1
Torque
Reference

5 4

batL [ — —i— — — — —f—— — — — — -t ———————

Slave 2 —_

-~V

Torque
Reference

batl - — —i— —— — — b — .

A

-~V

Master Slave
on Rigid coupling

rdy
Backlash
compensation
Slave 1
Limitation
Backlash
compensation
Slave 2
Limitation
Backlash
compensation
Master
Limitation

a Slave 1 starts

b Slave 2 starts, Slave 1 stops
¢ Slave 2 stops

d All slaves run start

e OHz regulation or stop

Direct simultaneous slave backlash compensation (2)
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All slaves will compensate their backlashes angle simultaneously assuming that
the tuning allows compensating the backlash angle in the configured time.
Meanwhile the Master stays in stop (open loop) or regulating OHz speed (closed

loop):

Command
on Master 4

»

Master Speed
Reference A

baSL | ———

Slave 1
Speed
Reference

bgSL -——

Slave 2
Speed
Reference

bgSL - -

Master
Torque
Reference

batL [~ ———

Slave 1
Torque
Reference

batl |- ———

Slave 2
Torque
Reference

batl | ——

rdy

a All slaves stop

b All slaves start

Frd

~v

Backlash
compensation
Slave 1 and
Slave 2

¢ OHz regulation or stop

Limitation

Backlash
compensation
Master

Master Slave
on Rigid coupling

Limitation

Controlled sequential slave backlash compensation (3)
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All Slaves will compensate their backlashes angle one at the time. When it is done
they notify to the Master. Meanwhile the Master stays in stop (open loop) or
regulating OHz speed (closed loop). Then starts compensating its backlash and go
in run as soon as the last Slave has compensated its backlash:

Command )
on Master A b c : d

" e v N

Frd

-~V

Master
Speed
Reference

quL————7——§—— ————— b= e

Slave 1
Speed A
Reference f

baSL |- — —im — — — — ——ZZ—————- —————— IS S .

Slave 2
Speed
Reference

bgSL | — —i— —— — — b ——-VZ———--——_ ————————————

Master
Torque
Reference

-~V

-~V

~V

batl | — —im — — — — b AR SRR r

Slave 1
Torque
Reference

-~V

A

batl f——i————— i — — — — e e

Slave 2 .
Torque
Reference

I 4

batl | — —i— — — — — e

~V

Master Slave
on Rigid coupling

rdy
Backlash
compensation
Slave 1
Limitation
Backlash
compensation
Slave 2
Limitation
Backlash
compensation
Master
Limitation

a Slave 1 starts

b Slave 2 starts, Slave 1 stops

¢ Slave 2 stops

d All slaves start

e OHz regulation or stop

f Slave 1 feedback

g Slave 2 feedback

Controlled simultaneous slave backlash compensation (4)

All Slaves will compensate their backlashes angle simultaneously broadcasting to
the Master when it is done. Meanwhile the Master drive stays in stop (open loop)
or regulating OHz speed (closed loop).
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Then starts compensating its backlash and go in run as soon as the last Slave has
compensated its backlash:

Command
on Master 4 /
K i

Master Speed
Reference

Frd

-~V

bgSL

Slave 1
Speed
Reference

bgSL
Slave 2

|
|

Master
Torque
Reference

batL

Slave 1
Torque
Reference

bgtL

Slave 2
Torque
Reference

bgtL

|
Speed I
AL/ ----- S —
T
T
T

Master Slave
on Rigid coupling

Master
Limitation

<“—>
Backlash
compensation
Slave 1
Backlash
compensation
Slave 2

Backlash
compensation

a Stop orders when feedback is done
b All slaves start

¢ OHz regulation or stop

d Slave 1 feedback

e Slave 2 feedback

[BL Mode] & 917

Backlash mode.

Setting Code / Value Description

[Not no Backlash compensation not configured
Configured]
Factory setting

[On Start] SEArFE Backlash compensation is performed on each Drive start (run
order appears or halt disappear)

[OnStart+Dir | LHL A i r Backlash compensation is performed on each Drive start (run
Change] order appears or halt disappear) and on each direction change

[On Master ns Backlash compensation managed through Master/Slave
Request] function.
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[BLType] & 91111k

Backlash type.

This parameter can be accessed if:
* [BL Mode] & 9 11 is not set to [Not Configured] ~ o, and
* [M/S Comm Mode] 775 L 11 is set to [MultiDrive Link] /74 L , and
» [M/S Device Role] 15 d £t issetto[Master] TS EE r.

Setting Code / Value Description

[Sequential] SEAQ Each slave will do its sequence one by one

Factory setting

[Simultane- Siflul Backlash compensation is performed on each Drive start (run
ous] order appears or halt disappear)

[BL Slave Fdbck] & 911 L %

Backlash on slave(s) feedback.

This parameter can be accessed if:
* [BL Mode] & 911 is not set to [Not Configured] n o, and
» [M/S Comm Mode] /7 5 L 11 is set to [MultiDrive Link] /74 L, and
» [M/S Device Role] 115 d E is setto [Master] [15E E r, and
* [Access Level] L AL issetto[Expert] E P r.

Setting Code / Value Description

[No] no Master does not take into account the slaves feedback

[Yes] HES Master takes into account the slaves feedback
Factory setting

[BL Time] b 9171 E

Backlash time.

This parameter can be accessed if:
* [BL Mode] & 911 is not set to [Not Configured] » o, and
* [M/S Comm Mode] 715 L 11 is set to [MultiDrive Link] /714 L, and
* [M/S Device Role] 15 d Et is setto [Master] [15E E r,and
* [Access Level] L AL issetto[Expert] E P r,and
+ [BL Slave Fdbck] & 911 L issetto[No] n o.

c ) Description
Setting

0.1...100.0 s Setting range

Factory setting: 0.5 s

[BLRefFreq] 6 95L %

Backlash reference frequency.

This parameter can be accessed if [BL Mode] & 9 1 is not set to [Not
Configured] n o.
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c ) Description
Setting

0.0...599.0 Hz Setting range

Factory setting: 1% of [Nominal Motor Freq] F ~ 5 or [Sync
Nominal Freq] F - 5 5 depending on [Motor control type]
CEE.

[BL Acceleration] & 9 A%

Backlash acceleration.
Backlash Acceleration ramp value.

This parameter can be accessed if [BL Mode] & 9 1 is not set to [Not
Configured] n o.

c ) Description
Setting

0.01...999.90 s () Setting range

Factory setting: 10.00 s

(1) Range 0.01 t0 99.99 s or 0.1 t0 999.9 s or 1 to 9,999 according to [Ramp increment] n r

[BLTrgLim Value] b6 9E L %

Backlash torque limitation value.

This parameter can be accessed if [BL Mode] & 9 1 is not set to [Not
Configured] n o.

c ) Description
Setting

0.0...100.0% Setting range

Factory setting: 5.0%

[BL Monit Delay] & 9 £ %

Backlash torque limitation monitoring delay.
Delay from beginning of backlash speed ramp and check of torque limitation.

This parameter can be accessed if [BL Mode] & 9 1 is not set to [Not
Configured] n o.

c ) Description
Setting

0.1...100.0 s Setting range

Factory setting: 0.5 s

NOTE: To adjust this parameter, the time needed by Angle test function must
be considered.

[BL Start Delay] & 95 E %

Backlash start delay.

Time spent in stop or standstill before backlash sequence.
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This parameter can be accessed if [BL Mode] & 9 7 is not set to [Not
Configured] n o.

Setting c )

Description

0.0...100.0 s

Setting range

Factory setting: 0.0 s

[BL Timeout] b 9F d*%

Backlash timeout.

This parameter can be accessed if [BL Mode] & 9 I is not set to [Not
Configured] n o.

Setting ( )

Description

0.0...100.0s

Setting range

Factory setting: 5.0 s ([BL Monit Delay] & 9 £ x10)

[BL ErrorResp] 6 9 F bx

Backlash compensation error response.

This parameter can be accessed if [BL Mode] & 9 I1 is not set to [Not
Configured] n o.

Setting Code / Value Description
[Ignore] no Detected error ignored
[Freewheel YES Freewheel stop
Stop]
Factory setting
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[Hoisting Functions]

[Brake logic control] b L L - Menu

Access

About This Menu

[Complete settings] =» [Hoisting Functions] =% [Brake logic control]

Used to control one or several electromagnetic brake(s) via a single output of the
drive, for horizontal and vertical hoisting applications, and for unbalanced
machines.

For vertical movements, the objective is to maintain motor torque in the lifting
direction during the release and the application of the brake, in order to hold the
load. Start smoothly when the brake is released and stop smoothly when the
brake is applied.

For horizontal movements, the objective is to synchronize during the beginning of
the movement the release of the brake with the built-up of torque and during
stopping the application of the brake with the zero speed, in order to help prevent
jerking.

NOTE: This function cannot be used with some other functions.

Instructions for Brake Logic Control for a Vertical Hoisting Application

Your application consists of a whole range of different interrelated mechanical,
electrical, and electronic components, the drive being just one part of the
application. The drive by itself is neither intended to nor capable of providing the
entire functionality to meet all safety-related requirements that apply to your
application. Depending on the application and the corresponding risk assessment
to be conducted by you, a whole variety of additional equipment is required such
as, but not limited to, external encoders, external brakes, external monitoring
devices, guards, etc.

As a designer/manufacturer of machines, you must be familiar with and observe
all standards that apply to your machine. You must conduct a risk assessment and
determine the appropriate Performance Level (PL) and/or Safety Integrity Level
(SIL) and design and build your machine in compliance with all applicable
standards. In doing so, you must consider the interrelation of all components of
the machine. In addition, you must provide instructions for use that enable the
user of your machine to perform any type of work on and with the machine such as
operation and maintenance in a safe manner.

The present document assumes that you are fully aware of all normative
standards and requirements that apply to your application. Since the drive cannot
provide all safety-related functionality for your entire application, you must ensure
that the required Performance Level and/or Safety Integrity Level is reached by
installing all necessary additional equipment.

NHA80757.10

299



Variable Speed Drives for Asynchronous and Synchronous

Motors

[Complete settings] L 5 E -

AWARNING

INSUFFICIENT PERFORMANCE LEVEL/SAFETY INTEGRITY LEVEL AND/
OR UNINTENDED EQUIPMENT OPERATION

* Conduct a risk assessment according to EN ISO 12100 and all other
standards that apply to your application.

* Use redundant components and/or control paths for all critical control
functions identified in your risk assessment.

* Implement all monitoring functions required to avoid any type of hazard
identified in your risk assessment, for example, slipping or falling loads, in
particular, if you do not operate the drive in closed loop mode which provides
certain internal monitoring functions such as BRH3 [BRH b3], BRH4 [BRH
b4] and BrRH5 [BRH b5].

» Verify that the service life of all individual components used in your
application is sufficient for the intended service life of your overall
application.

» Perform extensive commissioning tests for all potential error situations to
verify the effectiveness of the safety-related functions and monitoring
functions implemented, for example, but not limited to, speed monitoring by
means of encoders, short circuit monitoring for all connected equipment,
correct operation of brakes and guards.

» Perform extensive commissioning tests for all potential error situations to
verify that the load can be brought to a safe stop under all conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

A specific application note NHA80973 is available on hoisting machines and can
be downloaded on se.com.

When the drive transitions to operating state Fault, the mains contactor and the
brake contactor must be deenergized.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION
» Assign [Operating state fault] (FLT) to output relay R1.

» Connect the coil of the mains contactor to output relay R1.

» Connect the contact of the brake contactor downstream of the mains
contactor.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Step Action

1 Enter the motor nameplate parameters.

2 Set [Motor Thermal Mode] E H E according to the cooling mode.

3 Verify [Autotuning Usage] £ u n u is set to [Therm mot] £ Tor set it, then perform a
motor autotuning ([Autotuning] £ u n to [Apply Autotuning] Y E 5).

NOTE: The autotuning must be performed with a cold motor.

4 Assign [Brake assignment] b L L. It activates the function and the assigned output
controls the command to release/apply the brake.

5 Verify [Movement type] & 5 E is set to [Hoisting] V E .

6 Set [Brake Release Pulse] b : P to [Yes] Y E 5. Ensure that the direction of rotation
forward (i.e. forward digital input with positive reference frequency) corresponds to the lift
of the load.

For applications in which the load being lowered is very different from the load being
lifted, set [Brake Release Pulse] & : P =[2IBR] & : b r (i.e., ascent always with a

load and descent always without a load).
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Step | Action

7 Assign [Brake contact] b L : to handle the brake contact feedback and/or [Brake
Relay Fdbk] & ~ : to handle the brake contactor feedback. If necessary, adjust [brake
fdbk filter] F b L : and/or [brake Rly Fdbk Filter] F b r .

8 Brake release current [Brk Release Current] : b - and [Brake release | Rev] | r d if
[Brake Release Pulse] & : P =[2IBR] 2 : b r: adjust the brake release current to the
rated current indicated on the motor. During testing, adjust the brake release current in
order to hold the load smoothly.

9 Acceleration time: for hoisting applications it is advisable to set the acceleration ramps to
more than 0.5 seconds. Ensure that the drive does not exceed the current limit.

The same recommendation applies for deceleration.

Reminder: for a hoisting movement, a braking resistor should be used.

10 [Brake Release time] & r E: set according to the type of brake. It is the time required for
the mechanical brake to release.

This parameter must consider the maximum value of [brake fdbk filter] F b6 L : and
[brake Rly Fdbk Filter] F b~ .

11 [Brake release freq] b : r, in open-loop mode only: Leave in [Auto] A u E o, adjust if
necessary.
12 [Brake engage freq] b E n: leave in [Auto], adjust if necessary.

13 [Brake engage time] & E E : set according to the type of brake. It is the time required for
the mechanical brake to engage.

This parameter must consider the maximum value of [brake fdbk filter] F 6 L : and
[brake Rly Fdbk Filter] F b~ .

Instructions for Brake Logic Control for an Horizontal Hoisting Application

Your application consists of a whole range of different interrelated mechanical,
electrical, and electronic components, the drive being just one part of the
application. The drive by itself is neither intended to nor capable of providing the
entire functionality to meet all safety-related requirements that apply to your
application. Depending on the application and the corresponding risk assessment
to be conducted by you, a whole variety of additional equipment is required such
as, but not limited to, external encoders, external brakes, external monitoring
devices, guards, etc.

As a designer/manufacturer of machines, you must be familiar with and observe
all standards that apply to your machine. You must conduct a risk assessment and
determine the appropriate Performance Level (PL) and/or Safety Integrity Level
(SIL) and design and build your machine in compliance with all applicable
standards. In doing so, you must consider the interrelation of all components of
the machine. In addition, you must provide instructions for use that enable the
user of your machine to perform any type of work on and with the machine such as
operation and maintenance in a safe manner.

The present document assumes that you are fully aware of all normative
standards and requirements that apply to your application. Since the drive cannot
provide all safety-related functionality for your entire application, you must ensure
that the required Performance Level and/or Safety Integrity Level is reached by
installing all necessary additional equipment.
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AWARNING

INSUFFICIENT PERFORMANCE LEVEL/SAFETY INTEGRITY LEVEL AND/
OR UNINTENDED EQUIPMENT OPERATION

* Conduct a risk assessment according to EN ISO 12100 and all other
standards that apply to your application.

* Use redundant components and/or control paths for all critical control
functions identified in your risk assessment.

* Implement all monitoring functions required to avoid any type of hazard
identified in your risk assessment, for example, slipping or falling loads, in
particular, if you do not operate the drive in closed loop mode which provides
certain internal monitoring functions such as BRH3 [BRH b3], BRH4 [BRH
b4] and BrRH5 [BRH b5].

» Verify that the service life of all individual components used in your
application is sufficient for the intended service life of your overall
application.

» Perform extensive commissioning tests for all potential error situations to
verify the effectiveness of the safety-related functions and monitoring
functions implemented, for example, but not limited to, speed monitoring by
means of encoders, short circuit monitoring for all connected equipment,
correct operation of brakes and guards.

» Perform extensive commissioning tests for all potential error situations to
verify that the load can be brought to a safe stop under all conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

A specific application note NHA80973 is available on hoisting machines and can
be downloaded on se.com.

When the drive transitions to operating state Fault, the mains contactor and the
brake contactor must be deenergized.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION
» Assign [Operating state fault] (FLT) to output relay R1.

» Connect the coil of the mains contactor to output relay R1.

» Connect the contact of the brake contactor downstream of the mains
contactor.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Step Action
1 Enter the motor nameplate parameters.
2 Set [Motor Thermal Mode] E H E according to the cooling mode.
3 Verify [Autotuning Usage] £ u n u is setto [Therm mot] E /7 or set it, then perform a

motor autotuning ([Autotuning] £ u n to [Apply Autotuning] Y E 5).
NOTE: The autotuning must be performed with a cold motor.

4 Assign [Brake assignment] b L L. It activates the function and the assigned output
controls the command to release/apply the brake.

5 Set [Movement type] b 5 E to [Traveling] Ho .

6 Set [Brake Release Pulse] b 1 P to[No] no.

7 Assign [Brake contact] & L : to handle the brake contact feedback and/or [Brake
Relay Fdbk] b ~ : to handle the brake contactor feedback. If necessary, adjust [brake
fdbk filter] F b L : and/or [brake Rly Fdbk Filter] F b .

8 [Brk Release Current] b r:setto 0.
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Step | Action

9 [Brake Release time] b r E: set according to the type of brake. It is the time required for
the mechanical brake to release.

This parameter must consider the maximum value of [brake fdbk filter] F 6 L : and
[brake Rly Fdbk Filter] F b~ .

10 [Brake engage freq] & E n, in open-loop mode only: leave in [Auto] A u E o, adjust if
necessary.
1" [Brake engage time] & E E : set according to the type of brake. It is the time required for

the mechanical brake to engage.

This parameter must consider the maximum value of [brake fdbk filter] F b6 L : and
[brake Rly Fdbk Filter] F &~ .

Horizontal Movement in Open-Loop Mode

Switch of direction

Direction of Rell;easke the Apply the brake without application of
movemen rake the brake
FwD / RvS -
FwD FwD liﬁ wD RvS
-
Stop A ¢
iRun Stop Reverse
Flux Order Order Direction
current v scd
Ida | _| A
A
>
Absolute Fluxed t
Torque cur. Motor
thrf——i— 7
ibr 0
? attained attained
o
—> —> t
Relay brre L bk Br -
R2 T I / A
0
Brake A brk >
contactor hEE
Filtered Fbriy N Fbr iy
br H
Brake contact
(Brake state) T
1released -~~~ ~+ ~ ]
! 0 applied | |
Far II Fb::'.§
Filtered H H
U A Y ¢
T 0
Frequenc I A
P AN y
LA it 2ty // ******** v
AB|C D E F / F G H | J KA
Il I
A: Waiting for run command G: Deceleration due to stop command
B: Motor fluxing H: Delay before command to apply the brake
C: Injection of the torque-generating current I: Application of the brake
D: Release of the brake J: Removal of current
E: Acceleration/deceleration K: Restart delay

F: Reference value attained
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Vertical Movement in Open-Loop Mode

Direction of
movementi

Release the
brake

FwD /RvS

FwD

Switch of direction
without application of

Apply the brake
the brake

RvS

/ wD
E
A_Er

Stop

Flux
current

Run
Order

Stop
Order

Reverse
Direction

e
—

Fluxed

Absolute
Motor

Torque cur.

:
T

b A

¥ e ttained

0

— | |

attained

o
S

r

|
=

Bounding

Y

UT
Brake fnumwr

L Filtered

br

contactor

Brake contact
(Brake state)

1 releasedT‘ -TT-T
| 0 applied

uncing

—
—1 ||
— |

ouncing

S
—

F|Itered

Frequencyj

bor

bEn
nSL

n

v—— —

A: Waiting for run command

B: Motor fluxing

C: Injection of the torque-generating current

D: Release of the brake

E: Acceleration/deceleration

F: Reference value attained

G: Deceleration due to stop command

H: Delay before command to apply the brake
I: Application of the brake

J: Removal of current

K: Restart delay
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Vertical or Horizontal Movement in Closed-Loop Mode

Switch of direction

Direction of Release the brake Apply the brake without application of
movementh ” the brake
FwD/RvS e —
FwD FwD Fwl RvS
1%
A >
Stop Run Stop Reverse >t
Flux Order Order Direction
current
Ida ’
Absolute >t
Torque cur.
ibrf——
attained attained
S E—
—> t
Relay 57r EBE birr
T >
0 ’ >
Brake brE 5 Y >
contactor ouncmg ouncing . BEE
! ll |
> | £ I "
Filtered

n
o
3

Fbr o
br

'

Brake contact Bouncing Bouncin "t
rake state) K
1released -~~~ 1t —
0 applied II I | >
FoC ” FbL t
Flltered _______ h o
>t

Frequencyj
0Hz 0 Hz
maintained maintained
»

F G H I JI KA

il

A: Waiting for run command G: Deceleration due to stop command

B: Motor fluxing H: Delay before command to apply the brake
C: Injection of the torque-generating current I: Application of the brake

D: Release of the brake J: Removal of current

E: Acceleration/deceleration K: Restart delay

F: Reference value attained

Behavior at run command

A r Fluxed motor
|
Rated flux —-—
current |
| ' . t
I Ibr attained
Torque current A
| |
lbr |- b
\ I }
| I l -
! t
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When run command is given, the drive over-fluxes the motor during a short time in
order to generate a sufficient motor torque. The level of the torque is set with the
parameter [Brk Release Current] , b r.This torque is required to maintain the
load during the release of the brake and before starting speed control.

The parameter [Rotor Time Const] £ ~ A is the time needed by the motor to be
fluxed. This parameter is computed by the drive using the values of the
parameters [Nom Motor Current] n L r, [Motor 1 Cosinus Phi] L o 5, [Nom
Motor Voltage] » n 5 and [Nominal Motor Speed] n 5 P which have to be set
properly according to the motor specification.

Before releasing the brake, by the means of the relay output R2 set with the
parameter [Brake assignment] & L [, the drive verifies the two following
conditions:

» The fluxing current is stable.
+ The torque set point is reached.

If one of the both conditions is not fulfilled, the drive does not release the brake
and triggers the error [Brake Control] b L F.

This error can be triggered, for example, if one phase of the motor is not properly
connected to the motor output of the drive.

[Brake assignment] b L [

Brake function assignment.

[Brake assignment] & L [ is forced to [No] rn o if:

* [Motor control type] [ E E is setto [U/F VC 5pts] w F 5, [SYN_U VC]
5 Yn u,[Sync. mot.] 5 Y n, [Reluctance Motor] 5~ V .

» [DC Injection Assign] d L . is assigned.

+ [Catch On Fly] F L r is configured.

* [Jog Assign] /o L is assigned.

» [PID feedback] P : F is configured.

* [OutPhaselLoss Assign] o P L is setto [No Error Triggered] o A [
+ [BL mode] b 9 1 is configured.

NOTE: From firmware version V3.4, enabling [Brake logic control] b L [ -
function (i.e. assigning this parameter to an output) presets [Auto tuning
usage] £ u n u to[Therm Mot] E 1.

Setting Code / Value Description
[No] no Not assigned
Factory setting
[R2]...[R3] ré.ri Relay output R2...R3
[R4]...[R6] r4.rb Relay output R4...R6 if VW3A3204 relay output option module
has been inserted
[DQ1 Digital do Il..do 2 | Digital output DQ1
Output]..[DQ2
Digital
Output].
[DQ11 Digital do I I.. Digital output DQ11...DQ12 if VW3A3203 1/O extension module
Output]... do I2 has been inserted
[DQ12 Digital
Output]
[R61]...[R66] rb I...r 66 | Relay R61...R66
NOTE: This selection can be accessed on ATV960,
ATV980 equipped with Cabinet 10.
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[Movement type] b 5 £ X

[Brake contact] &6 L

Brake sequence type.

This parameter can be accessed if [Brake assignment] & L L is assigned (i.e.
different from [No] n o).

This parameter is forced to [Hoisting] V E ~ if [Weight sensor Assign] PE 5 is

assigned.
Setting Code / Value Description
[Traveling] Hor Resistive-load movement (translational motion of overhead
crane, for example).
[Hoisting] VEr Driving-load movement (hoisting winch, for example).
Factory setting
1k

Brake contact input.

This parameter can be accessed if [Brake assignment] & L [ is assigned (i.e.
different from [No] n o).

If the brake has a monitoring contact (closed for released brake).

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L . I..L B | Digital input DI1...DI8
[DI11]...[DI16] Lol Digital input DI11...DI16 if VW3A3203 1/O extension module

L 1B has been inserted
[CDO00]... £dono.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] CdIo configuration
[CD11]... cCdiil. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ld 15 configuration
[C101]... Cci1ai.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCirii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... ceaoil. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2ig fieldbus module in [I/O profile] : o configuration
[C211]... Leii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] LZ2l1s fieldbus module regardless of configuration
[C301]... c3aoi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... cC3ilil. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L 315 regardless of configuration
[C501]... £csoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... LS5 11 Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration

[Brake Fdbk Filter] FEL %

Brake feedback filter.

NHA80757.10

307



Variable Speed Drives for Asynchronous and Synchronous

Motors

[Complete settings] L 5 E -

The parameter can be accessed if [Brake contact] 6 L  is assigned (i.e.
different from [No] n o).

Setting QO Description

0...5000 ms (step: 1 ms) Setting range

Factory setting: 100 ms

[Brake Relay Fdbk] & -

Brake relay feedback input. (also known as brake contactor feedback input)

The parameter can be accessed if [Brake assignment] & L [ is assigned (i.e.
different from [No] n o).

Possible settings: Identical to [Brake contact] b [ ..

[Brake Rly Fdbk Filter] F &~

Brake relay feedback filter. (also known as brake contactor feedback filter)

The parameter can be accessed if [Brake Relay Fdbk] & ~ ., is assigned (i.e.
different from [No] n o).

Setting QO Description

0...1000 ms (step: 1 ms) Setting range

Factory setting: 100 ms

[Brake Release Pulse] b : P %

Brake release pulse.

This parameter can be accessed if:
» [Brake assignment] & L [ is assigned (i.e. different from [No] n o), and
+ [Weight Sensor Assign] P E 5 is set to [Not configured] n o.

Setting QO Code / Value Description

[No] no The motor torque is given in the required operating direction, at
current [Brk Release Current] b r.

Factory setting: if [Movement type] & 5 £ = [Traveling]

H ar
[Yes] HES The motor torque is always Forward (check that this direction
corresponds to ascending), at current [Brk Release Current]
rbr.
Factory setting: if [Movement type] & 5 £ = [Hoisting]
VEr
[2 IBR] cibr The torque is in required direction, at current [Brk Release

Current] b r Forward and [Brake release | Rev] :r d for

Reverse, for certain specific applications.

[Brk Release Current] b r %

Brake release current level.
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This parameter can be accessed if:
+ [Brake assignment] b L [ is assigned (i.e. different from [No] n o), and
+ [Weight Sensor Assign] P E 5 is set to [Not configured] n o.

Setting QO Description

0...1.1In(™ (step: 0.01 A) @ Setting range

Factory setting: [Nom Motor Current] n [ r

(M: In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

(2): For drives with power range < 15 kW. If the power range is between 18 and 160 kW the step is
0.1 A else the stepis 1 A.

[Brake release | Rev] - d

Brake release current level for going down.

This parameter can be accessed if:
+ [Brake assignment] b L [ is assigned (i.e. different from [No] n o), and
+ [Brake Release Pulse] &b :FPissetto[2IBR] 2 : b r,and
+ [Weight Sensor Assign] P E 5 is set to [Not configured] n o.

Setting QO Description

0...1.1In(™ (step: 0.01 A) @ Setting range

Factory setting: 0

(™: In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

(2): For drives with power range < 15 kW. If the power range is between 18 and 160 kW the step is
0.1 A else the stepis 1 A.

[Brake Release time] b r E %

Brake release time.

The parameter can be accessed if [Brake assignment] b L L is assigned (i.e.
different from [No] n o).

Setting 0 Description

0.0...5.00 s (step: 0.01 s) Setting range
Factory setting: 0.50 s

NOTE: The minimum value considered internally by the drive is the maximum of [Brake Fdbk
Filter] F b L  and [Brake Rly Fdbk Filter] F b r .

[Brake release freq] b - %

Brake release frequency.

The parameter can be accessed if [Motor control type] L E E is not [FVC]
F V [ or[Sync.CL] F 5 4 and if[Movement type] & 5 E is set to [Hoisting]
VEr.
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Setting QO Code / Value Description
[Auto] Auto The drive takes a value based on the rated slip of the motor,
calculated using the drive parameters

0.0...10.0 Hz (step: 0.1 Hz) Manual control

Factory setting:

0 If [Movement type] b 5 E is set to [Traveling] Ho r
or [Hoisting] V £ ~ and in closed loop.

[Auto] A u £ o if [Movement type] & 5 £ is set to
[Hoisting] V E - and in open loop

[Brake engage frequency] b E n %k

Brake engage frequency threshold.

The parameter can be accessed if [Motor control type] L E E is not set to [FVC]
F V L or[Sync.CL] F 5 4 and if [Brake assignment] & L [ is not setto [No]

no.

Setting QO Code / Value Description
[Auto] Aut o The drive takes a value based on the rated slip of the motor,
calculated using the drive parameters

0.0...10.0 Hz (step: 0.1 Hz) Manual control

Factory setting:
0 in closed loop.

[Auto] A u E o in open loop

[Brake engage at0] b E L d%

Brake engage delay when 0 speed is attained with a reference frequency = 0 Hz.

This parameter can be accessed if [Motor control type] [ E E is set to:
« [FVC]FVL,or
* [Sync.CL] F54.

This parameter can be used to adjust the brake engage delay once zero speed
has been reached.

Setting Code / Value Description

[No] no Brake does not engage while zero speed is maintained.

Factory setting

0.0...30.0 s (step: 0.1s) Brake engage delay once zero speed is reached.

NOTE: The brake engagement type depends on [BRH b6]
b r H b setting value.

[Brake engage delay] £ b E X%

Temporization at brake engage frequency.

The parameter can be accessed if [Brake assignment] & L [ is assigned (i.e.
different from [No] n o).

Time delay before request to engage brake. To delay brake engagement, if you
wish the brake to be engaged when the drive comes to a complete stop.
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Setting QO Description

0.00...5.00 s (step: 0.01 s) Factory setting: 0.00 s

[Brake engage time] & E E %

Brake engage time.

The parameter can be accessed if [Brake assignment] b L [ is assigned (i.e.
different from [No] ~n o).

Setting QO Description

0.00...5.00 s (step: 0.01 s) Factory setting: 0.50 s

NOTE: The minimum value considered internally by the drive is the maximum of [Brake Fdbk
Filter] F b L  and [Brake Rly Fdbk Filter] F b~ .

[Auto DCinjLevel1] 5dL %

Auto DC injection level 1.

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

This parameter can be accessed if:
* [Movement Type] b 5 £ is setto [Traveling] H o r, and
* [Motor control type] L £ E isnotsetto [FVC] FV L or[Sync.CL] F5 4.

Setting QO Description

0...1.1In () (step: 0.01 A)@ Setting range
Factory setting: 0.7 In (1

(M): In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

(2): For drives with power range < 15 kW. If the power range is between 18 and 160 kW the step is
0.1 Aelse the stepis 1 A.

[Engage at reversal] b E d%

Brake engage at speed inversion.

Can be used to select whether or not the brake engages on transition to zero
speed when the operating direction is reversed.

The parameter can be accessed if [Brake assignment] b L L is assigned (i.e.
different from [No] n o).

Setting 0 Code / Value Description
[No] no The brake does not engage

Factory setting

[Yes] YES The brake engages
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[Jump atreversal] Jd [ %

[Time to restart] £ E

[BRHbO] b~ HO

Brake: Jump frequency at direction change.

This parameter can be accessed if
* [Motor control type] L E E is not set to:
o [FVC]FVL,or
° [Sync.CL] F 5 4, and
*+ [Movement type] & 5 E is set to [Hoisting] V E .

When the reference direction is reversed, this parameter can be used to avoid
loss of torque (and consequential release of load) on transition to zero speed.
Parameter is not applicable if [Engage at reversal] b E d issetto[Yes] HE 5.

Setting QO Code / Value Description

[Auto] Aukto The drive takes a value based on the rated slip of the motor,
calculated using the drive parameters

0.0...10.0Hz (step: 0.1 Hz) Manual control

Factory setting:

0 If [Movement type] & 5 E is set to [Traveling] H o r
or [Hoisting] V E ~ and in closed loop.

* [Auto] Au E o if[Movement type] b 5 E is set to
[Hoisting] V £ - and in open loop

X

Brake time to restart.

Time between the end of a brake sequence and the start of the next brake release
sequence.

The parameter can be accessed if [Brake assignment] b L [ is assigned (i.e.
different from [No] n o).

Setting QO Description

0.00...15.00 s (step: 0.01 s) Factory setting: 0.00 s

Selection of the brake restart sequence if a run command is repeated while the
brake is engaging.
This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r,
+ [Brake assignment] & L [ is assigned (i.e. different from [No]),,
* [M/S Comm Mode] 115 L fTissetto[No] no.
Use in open-loop and closed-loop mode

NOTE: [BRH b0] & ~ H 0 is forced to [0] O if Master/Slave function is
enabled ([M/S Comm Mode ]/75 L 11 is set to a value different from [No]

nao )
A run command may be requested during the brake engagement phase. Whether
or not the brake release sequence is executed depends on the value selected for
[BRHbO] 5~ HO.
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Run
Command A

Frequency i

bLrHO=0
Relay or
logic output

Injection
R ks
-
™
-

Frequency

I
N
b
b
LEA VL \_/

|

.
Relay or b
: A P
logic output |

- brHO=1

NOTE:

+ ifarun command is requested during the [Time to restart] £ £ - phase,
the complete brake control sequence is initialized.

+ Ifarun command is requested with [Engage at reversal] & E d active,
the complete brake control sequence is initialized.

[BRHb1] b - H

Setting

Code / Value

Description

[0]

o

The engage/release sequence is executed in full.

Factory setting

)

During the brake engagement phase, if the run command is
request:

« Before the end of [Brake engage delay] E b E, the run
command is considered immediately,

« During [Brake engage time] & E £ phase, the run
command is considered with the handling of [Brake
release time] & r~ E time before the restart;

» After [Brake engage time] & E £ phase, the brake logic
sequence is completed in full.

1

Deactivation of the brake contact in steady state error.

This parameter can be accessed if [Brake assignment] & L [ is assigned (i.e.
different from [No] n o) and if [Access Level] L AL is setto [Expert] E P r.

Setting Code / Value Description

[0] o

The brake contact in steady state error is active (error is
triggered if the contact is open during operation). [Brake
Feedback] b ~ F is monitored in all operating phases

Factory setting

11 / The brake contact in steady state error is inactive. [Brake
Feedback] b r F is only monitored during the brake release

and engage phases.
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[BRHb2] b H 2%

Taking the brake contact into account for the brake control sequence.

This parameter can be accessed if [Brake assignment] & L L is assigned (i.e.
different from [No] » o) and if [Access Level] L AL is setto [Expert] E P r.

If a digit input is assigned to the brake contact.

« [BRHb2] & - HZ2 =[0] O: During the brake release sequence, the reference
is enabled at the end of the time [Brake Release time] & ~ £ . During the
brake engage sequence, the current changes to [0] O according to the ramp
[Current ramp time] & ~ ~ at the end of the [Brake engage time] L E E.

* [BRHDb2] & - HZ =[1] !: When the brake is released, the reference is
enabled when the [brake contact] & L . digit input changes to /. When the
brake is engaged, the current changes to [0 according to the ramp [Current
ramp time] & - - when the [brake contact] & L . digit input changes to 0.

Run
Command
Relay or |
logic output }
: } | -
| |
|
brk 1 i LEE
Frequency | | Torque [ —
! current N\ | i b
} brr ————}——i » brH2 = 0
J ! ; -
b
N
Logic Input b
Brake contact T —
| |
! - —— —
Frequency | orque Lol
! current Lo
P P L brre | N ! | / brr
» brH2 = 1
Setting Code / Value Description
[0] o The engage/release sequence is executed in full.
Factory setting
[1] i The brake is released immediately.

[BRHDb3] b~ H 3%

In closed-loop mode only. Management of the absence of [Brake contact] t L
and/or [Brake Relay Fdbk] & ~ : response, if it is assigned.
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AWARNING

FALLING LOAD

* Only set[BRH b3] BRH3 to [1] 1 if your application monitors the associated
warning [Brake Cont Warn] BC2, for example, by assigning the warning
[Brake Cont Warn] BC2 to an output.

+ If the warning [Brake Cont Warn] BC2 is triggered, the following action must
be taken by the user.

1) Move the load to a safe position.
2) Power off the drive.
3) ldentify and remove the cause of the warning.

4) Verify correct operation of all electrical and mechanical components of the
brake before resuming regular operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

AWARNING

LOSS OF CONTROL

Depending on some conditions such as power rating of the drive, load, etc. the
activation of the catch on fly function used prior to maintain zero speed may not
be achieved and may trigger an error.

*  When setting this function to [1] 1, perform extensive commissioning tests to
verify that no error is triggered and that the load can be brought to a safe
stop under all conditions.

Failure to follow these instructions can result in death, serious injury, or

equipment damage.

This parameter can be accessed if [Brake assignment] & L L is assigned (i.e.
different from [No] » o) and if [Access Level] L AL is setto [Expert] E P r.

Setting Code / Value Description

[0] o During the brake engage sequence, the brake contact and
brake contactor (relay) feedback must be open before the end
of [Brake engage time] b E £, otherwise the drive locks in a
[Brake Feedback] & - F brake contact error.

Factory setting

[1] / During the brake engage sequence, the brake contact and
brake contactor (relay) feedback must be open before the end
of [Brake engage time] b E E, otherwise a [Brake Contact
Warn] & L A is triggered and zero speed is maintained.

If this setting is used, behavior of the drive depends on the
setting of [BRH b5] b - H 5. Refer to the description of [BRH
b5] b - H 5 for appropriate settings depending on your needs.
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[BRHb4] b - H 4%

AWARNING

FALLING LOAD

* Only set the parameter [BRH b4] BrH4 to [1] if your application monitors the
associated warning [Load Mvt Warn] Bs2, for example, by assigning the
warning [Load Mvt Warn] BS2 to an output.

» If the warning [Load Mvt Warn] Bs2 is triggered, the following action must
be taken by the user.

1) Move the load to a safe position.
2) Power off the drive.
3) Identify and remove the cause of the warning.

4) Verify correct operation of all electrical and mechanical components of the
brake before resuming regular operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

AWARNING

LOSS OF CONTROL

Depending on some conditions such as power rating of the drive, load, etc. the
activation of the catch on fly function used prior to maintain zero speed may not
be achieved and may trigger an error.

*  When setting this function to [1] 1, perform extensive commissioning tests to
verify that no error is triggered and that the load can be brought to a safe
stop under all conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

In closed-loop mode only. Out of the brake sequence (after [Time to restart]
E E ~ time) and depending [BRH b4] & ~ H Y setting, triggering of an error or
activation of the speed loop at zero if a movement, for which no command has
been given, occurs (measurement of a speed greater than a fixed minimum
threshold determined by [BRH_b4_freq] & F £ d).

This parameter can be accessed if [Access Level] L A [ is set to [Expert]
EPr.

Setting Code / Value Description

[0] o If a movement occurs for which no command has been given,
[Load Mvt Error] /1d L F erroris triggered.

Factory setting

Note:

« Ifthis setting is used, behavior of the drive depends on
the setting of [BRH_b4_freq] & F £ d. Refer to the
description of [BRH_b4_freq] b F £ d for appropriate
settings depending on your needs.

* This behavior is irrespective of the command profile and
available in all drive operating state except 2- Switch on
disabled, 7- Fault Reaction Active and 8 —
Fault states.

[1] i If a movement occurs for which no command has been given,
the drive switches to zero speed regulation, with no brake
release command, and a [Load Mvt Warn] & 5 A warning is
triggered.

NOTE: If this setting is used, behavior of the drive
depends on the setting of [BRH_b4_freq] & F £ d and
[BRH b5] b - H 5. Refer to the description of these
parameters for appropriate settings depending on your
needs.
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[BRHb5] b - H 5%

This parameter can be accessed if [Brake assignment] & L [ is assigned (i.e.
different from [No] » o) and if [Access Level] L AL is setto [Expert] E P r.

The setting of this parameter impacts the operating states of the drive within load
movement is monitored, and the priority of the zero speed maintain compared to
some events. It is linked to the parameters [BRH b3] & - H 3 and [BRH b4]

br HH4.

Irrespective of the setting, the zero speed maintain has no priority compared to:
* A new run command in order to control the drive and move the load,
* Anactive STO,

* Alock of the drive with the function linked to the parameter [drive lock]
LES.

» A stop command coming from a channel other than the active command
channel if [BRH b5] b - H 5 is set to [0] O (see the table below).

» Atriggered errorif [ BRH b5] b - HS is set to [0] O (see the table below).
If one of this event occurs, the zero speed maintain is interrupted.

Setting Code / Value Description

[0] o Load movement is monitored only in the following drive
operating states:

* CIA402 command profile: 5-Operation Enabled, 6-
Quick Stop Active.

*  Other command profiles (Graphic Display Terminal, I/O,
etc): 3-Ready to switch on, 4-Switched-on, 5-
Operation enabled.

For example, when the product is controlled under Cia402
profile:

* In Freewheel stop (NST) or in Operating State Fault
(FLT), the load movement detection is not monitored.

» If the drive is stopped by a halt command (bit 8 of the
command word CMD), the drive remains in operation
enabled then, the load movement detection is monitored.

The zero speed maintain has no priority compared to a
triggered error and a stop command coming from a channel
other than the active command channel.

Factory setting

[1] 1 Irrespective of the command profile, in all drive operating state
except 7- Fault Reaction Active and 8 - Fault states,
the load movement monitoring function is active.

The zero speed maintain has priority compared to an error that
can be disabled (see [Disable Error Detect] :n H ).

[BRHb6] b - HE%

This parameter can be accessed if [Access Level] L A L is set to [Expert]
EPr.

Selection of the brake engage type if [Brake engage at 0] b E [ d issetto a
numeric value.
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Setting Code / Value Description

[0] o The brake is closed (including the handling of [Brake Engage
Time] b E E) and the zero speed is still maintained. Then:

» If areference frequency other than zero is requested, the
command to release the brake is sent following torque
application with the handling of [Brake Release Time]
brt.

If a stop command (external to the drive) is requested, the
brake engage sequence is completed.

Factory setting

NOTE: the stop command is only considered after [Brake
Engage Time] b E E.

[1] 1 After the delay set by [Brake engage at0] b E [ d, A stop
command is executed by the drive, the brake engage sequence
is fully executed.

[Currentramp time] 6 - - %

Brake current ramp.

This parameter can be accessed if [Brake assignment] & L L is assigned (i.e.
different from [No] n o).

Torque current ramp time (increase and decrease) for a current variation equal to
[Brk Release Current] b r.

Setting QO Description

0.00...5.00 s (step: 0.01 s) Factory setting: 0.00 s

[BRH_b4 freq] b F E dXk

BRH_b4 frequency threshold detection.

This parameter represents the detection threshold for[BRH b4] & - h 4. The
required value depends on the response of the mechanical installation.

If the value of the parameter [BRH_b4_freq] BFTD is too low, this may lead to
unwanted triggering of load movement monitoring.

If the value of the parameter [BRH_b4_freq] BF'TD is too high, load movement
monitoring may not trigger when required.

AWARNING

LOSS OF CONTROL

Verify that the setting of this parameter is suitable for the application by
performing comprehensive commissioning tests for all load conditions and all
potential error conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Setting [BRH_b4_freq] 2rTD to [NO] NO disables load movement monitoring.
Unintended movements and falling of the load are not detected with this setting.

AWARNING

FALLING LOAD
Verify that the setting of this parameter does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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This parameter can be accessed if
+ [Brake assignment] & L [ is assigned (i.e. different from [No] n o), and,
* [Motor Control Type] L £ E issetto[FVC] FV L or[Sync.CL] F5 4.

This parameter cannot be setto [No] n o if[BRHb4 16 - HY isset[1] |.
Setting back [BRH b4] & - H 4 to [0] O does not set [BRH_b4_freq] & F E d to
[NO] no.

Setting QO Code / Value Description
[No] no The load movement monitoring function is disabled.
0.1...10 Hz (step: 0.1 Hz) Setting range

Factory setting: 10% of [Nominal Motor Freq] F r 5 or [Sync
Nominal Freq] F - 5 5 depending on [Motor control type]
CEE.

[Load Maintain Time] [1d F E

Load maintain time before error.

When zero speed maintain is activated, [Load Mvt Error] 1 d L F erroris
triggered at the end of this duration.

If zero speed maintain is active, the remaining time before triggering the error is
displayed with the parameter [Load Maintain Delay] /7 £ & F . If a new run
command is applied, the load movement monitoring function is temporary inactive
and the remaining time [Load Maintain Delay] /1t & F is frozen.

Reset of [Load Maintain Delay] /7 £ b F requires a power cycle or a product
restart.

This parameter can be accessed if:
« [BRHb5] b~ HG5issetto[1] I and,
* [Motor Control Type] L E E issetto[FVC] FV L or[Sync.CL] F5 4.

Setting QO Code / Value Description

[No] no Time before error is deactivated.

Factory setting

1...60 min (step: 1 min) Setting range

[Load Maintain Delay] f1£ & F

Load maintain remaining time before error.
Read-only parameter.

This parameter can be accessed if [Load Maintain Time] /7 d F E is configured
(i.e. different from [No] n o).

Setting Description

0...3,600 s (step: 1s) Setting range
Factory setting: -
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[High speed hoisting] H 5 H - Menu

Access

[Complete settings] =P [Hoisting Functions] =% [High speed hoisting]

About This Menu

NOTE: This function cannot be used with some other functions.

This function can be used to optimize the cycle times for hoisting movements for
zero or lightweight loads. It authorizes operation at "constant power" in order to
reach a speed greater than the rated speed without exceeding the rated motor

current.

The speed remains limited by the [High speed] H5 P.

The function acts on the speed reference pedestal and not on the reference itself.

Principle
Frequency
H5P 1
(0} Ascending
’)/0
O,
Fr5 LI/@/'
Torque
0 max.
Tr: Rated Torque
motor
torque
Fr5 Qo\se‘
N
@
QO(\ Descending
HSF
There are two possible operating modes:

» Speed reference mode: the maximum permissible speed is calculated by the
drive during a speed step that is set so that the drive can measure the load.

* Current limitation mode: the maximum permissible speed is the speed that
supports current limitation in motor mode, in the "ascending" direction only.
For the "descending" direction, operation is in Speed reference mode.
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Speed Reference Mode

A/D

Frs [

o5P

EDS

A/ D Ascend or descend command

R Reference

F Frequency

Cl Calculated limit

oSP Adjustable speed step for load measurement

t0S Load measuring time

2 parameters are used to reduce the speed calculated by the drive, for ascending

and descending.
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Current Limiting Mode

) ——

Frs
5CL

HSF

Frb& /

5CL /

cLo

A Ascend command

R Reference

F Frequency

L Limit imposed by current limitation

C Current

SCL Adjustable speed threshold, above which current limitation is active

CLO Current limitation for high-speed function

NOTE: The speed reached for a specific current will be lower in case of
network undervoltage in comparison with nominal network voltage.

Working at Constant Torque up to 87Hz

Depending of the motor isolation class, it is possible to supply motor with a voltage
greater than one specified for its coupling.

For example, a 230/400 Vac motor wired and coupled (in delta) to work at 230 Vac
/ 50 Hz can be supplied at 400 V to work with constant torque up to 87 Hz.

Some motors have information on nameplate to work at 400 Vac / 87 Hz
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To allow the high speed hoisting function working at 87 Hz, the following
parameters must be configured as follows:

Step Action

1 Configure [Max Frequency] E F ~ to 87 Hz.
2 Configure [High Speed] H 5 P to 87 Hz.
3 Configure [Nom Motor Current] n L ~ with the nominal current for delta coupling

written on motor nameplate.

4 Configure [Nominal Motor Freq] F - 5 to 87 Hz.
5 Configure [Nom Motor Voltage] w » 5 with the result of following formula:
FRSB'/IIZ

UNSgy1, = UNSson, X
87Hz 50Hz FRSson2

6 Configure [Nominal Motor Speed] » 5 P with the result of following formula:

60 60
NSPo7jz; = — X 87 — (— x 50 — NSPso;

1, n,
FRSsop, X 60
n,=————— €N
NOTE: With Np: NSPsonz  with "'

7 Configure [Nominal motor power] » P ~ with the result of following formula:

n,NSPqyy, + 30FRSgyy,
X
1,NSPso, + 30FRS501,

NPRgsy, = NPRsoy,

FRSso, X 60

n, = —
»
NOTE: With Np: NSPsou:  yith "> €N

8 Perform an autotuning of the motor by setting [Autotuning] £ u n to value [Yes]
YES.

Rope Slack

The Rope slack function can be used to help to prevent starting up at high speed
when a load has been set down ready for lifting but the rope is still slack (as
illustrated below).

S
/1717 1//
[ ]
o5 F
L
EobS
rS5EL
\V/

S Speed
L Load
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The speed step (OSP parameters) is used to measure the load. The effective
measurement cycle will not be triggered until the load reaches the adjustable
threshold [Rope slack trq level] - 5 E L, which corresponds to the weight of the

hook.

A digital output or a relay can be assigned to the indication of the Rope slack state
in the[lInput/Output] : _ o - menu.

NOTE: The speed reached for a specific current will be lower in case of
network undervoltage in comparison with nominal network voltage.

[High speed hoisting] H 5 o

High Speed Optimized activation function.

Description

Function inactive

Factory setting

Speed reference mode

Setting Code / Value
[No] no
[Reference 55a
Frequency]

[Current LS50

Limit]

Current limitation mode

[Motor speed coeff.] [ o F %

Coefficient Optimize Forward (motor quadrant).

This parameter can be accessed if [High speed hoisting] H 5 o is set to [Speed

ref] 55o0.

Setting QO

Description

0...100%

Setting range

Factory setting: 100%

[Gen. speed coeff] L o r X

Coefficient Optimize Reverse (generator quadrant).

This parameter can be accessed if [High speed hoisting] H 5 o is not set to [No]

nao.

Setting ()

Description

0...100%

Setting range

Factory setting: 50%

[Load measuringtm.] £ o 5%

Torque measuring time.

This parameter can be accessed if [High speed hoisting] H 5 o is not set to [No]

no.

Setting QO

Description

0.10...65.00 s

Setting range

Factory setting: 0.50 s
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[Measurement spd] o 5 Px%

Optimize Speed.
This parameter can be accessed if [High speed hoisting] H 5 o is not set to [No]
nao.
Setting 0 Description
0.0...599.0 Hz Setting range
Factory setting: 40 Hz

[High speed I Limit] L L o%

Current Limitation Optimize.
This parameter can be accessed if [High speed hoisting] H 5 o is set to [l Limit]
L 50.

NOTE: If the setting is less than 0.25 In, the drive may lock in [Output Phase
Loss] o P L error if this has been enabled.

Setting 0 Description

0..1.1In(M Setting range

Factory setting: In()

(1) + n corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[I Limit. frequency] 5L L %

Frequency threshold, above which the high-speed limitation current is active.

This parameter can be accessed if [High speed hoisting] H 5 o is set to [l Limit]

L50.
Setting 0 Description
0.0...599.0 Hz Setting range
Factory setting: 40.0 Hz

[Rope slack config.] - 5 d%

Load measurement feedback.

This parameter can be accessed if [High speed hoisting] H 5 o is not set to [No]

nao.

Setting Code / Value Description

[No] no Function inactive
Factory setting

[Weight dr Measurement of the load by estimating the torque generated by

Estimation] the drive

[Ext Weight PES Measurement of the load using a weight sensor. It can only be

Sensor] assigned if [Ext Weight Sensor] P E § is not set to [Not
configured] n o.
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[Rope slack trq level] - 5 E L %

Adjustment threshold corresponding to a load weighing slightly less than the hook
when off-load, as a % of the rated load.

This parameter can be accessed if [Rope slack config.] - 5 d has been

assigned.
Setting QO Description
0...100% Setting range
Factory setting: 0%
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[Load Sharing] L 45 - Menu

Access

[Complete settings] =» [Hoisting Functions] =» [Load Sharing]

About This Menu

Principle:

Speed
reference

Ramp

—L®—>

Speed loop

Torque
reference
»

Balancing
K

Filter

LbC
LbC1
LbC2
LbC3

LbF

>

The load sharing factor K is determined by the torque and speed, with two factors
K1 and K2 (K =K1 x K2).

K1
1 L=
|
LbC1 LbC2
K2
LbC | :
|
1
|
1
|
|
LbC3 i
LbC3 Rt x (1 + LbC3)
LbC
S Speed
T Torque
Rt Rated torque

[Load sharing] L b A

Load balancing configuration

When 2 motors are connected mechanically and therefore at the same speed, and

each is controlled by a drive, this function can be used to improve torque

distribution between the two motors. To do this, it varies the speed based on the

torque.
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This parameter can only be accessed if [Motor control type] L E E is set to
[SVCV] V VL or[FVC] FV L or[Sync.mot]. 54~ or[Sync.CL] F5 4.
This parameter is forced to [No] n o if:

» [PID feedback Assign] P : F is assigned, or

* [Trg/spd switching] £ 5 5 issetto[Yes] YE 5, or

+ [Application Selection] A P P L is set to [All applications] AL L or
[Hoisting] Ho 5 £ or[Conveyor] L o~ V, Or

» [M/S Coupling Type] 15 1L is setto setto [Elastic] EL A5 E and [M/S
Device Role] M5 dE issetto[Master] 15 E E r~,or

» [M/S Device Role] 115 d E issetto[Slave] 5L AV E and [M/S Control
Type] 15 L E is setto [Speed Direct] 5 P d d or |Speed Reverse]

5Pdr.
Setting Code / Value Description
[No] no Function inactive
Factory setting
[Yes] HES Function active

[Load correction] L & [

Nominal speed load balance correction.

This parameter can be accessed if [Load sharing] L & A issetto[Yes] YE 5.

T LbC

| I
Nt !
0 F
I
I
|
|
Nt i
LbC | |
T Torque

t Nominal torque

F Frequency

Setting Description

0...1000.0 Hz Setting range

Factory setting: 0.0 Hz

[Correctionminspd] L b L |

Low Speed for torque decreasing function speed reference

Minimum speed for load correction in Hz. Below this threshold, no corrections are
made. Used to prevent correction at very low speed ifthis would hamper rotation of
the motor.

This parameter can be accessed if [Access Level] L AL is setto [Expert] E P r
and if [Load sharing] L b A =[Yes] HE &5
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Setting

Description

0...999.9 Hz

Setting range
Factory setting: 0.0 Hz

[Correctionmaxspd] L L 2

High speed for torque decreasing function speed reference.
Speed threshold in Hz above which maximum load correction is applied.

This parameter can be accessed if [Access Level] L AL is setto [Expert] E P r
and if [Load sharing] L b A =[Yes] YE 5

Setting Description

LbLC IHzat1000.0 Hz Setting range

Factory setting: 0 Hz

[Torque offset] L b L 3

[Sharing filter] L b F

Torque offset for torque correction.

Minimum torque for load correction as a % of the rated torque. Below this
threshold, no corrections are made. Used to avoid torque instabilities when the
torque direction is not constant.

This parameter can be accessed if [Access Level] L AL is setto [Expert] E P r
and if [Load sharing] L b A =[Yes] YE 5

Setting Description

0...300% Setting range

Factory setting: 0%

Time constant filter.

This parameter can be accessed if [Load sharing] L & A =[Yes] Y E 5 and if
[Access Level] L AL is setto [Expert] E P r . Used in the event of flexible
mechanical coupling in order to avoid instabilities.

Setting Description

100...20000 ms Setting range

Factory setting: 100 ms
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[Rope Slack Handling] 5 d - - Menu

Access

[Complete settings] =» [Hoisting Functions] =» [Rope Slack Handling]

About This Menu

This menu can be accessed if [High speed hoisting] H 5 o is not set to [No]
no.

[Rope slack config.] - 5 d%

Load measurement feedback.

Setting Code / Value Description

[No] no Function not active

Factory setting

[Weight dr Drive motor torque estimation

Estimation]

[Ext Weight PES Measurement of the load using a weight sensor. It can only be
Sensor] assigned if [Ext Weight Sensor] P E 5 is not set to [Not

configured] n o.

[Rope slack trg level] - 5 E L %

Torque level for rope slack detection.

This parameter can be accessed if [Rope slack config.] - 5 d is not set to [No]

no.
Setting Description
0...100% Setting range

Factory setting: 0%
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[Hoisting monitoring]

[Dynamic load detect.] d L d - Menu

Access

About This Menu

[Complete settings] =» [Hoisting monitoring] =» [Dynamic load detect.]

This detection is only possible with the high-speed hoisting function. It can be
used to detect if an obstacle has been reached, triggering a sudden (upward)
increase or (downward) decrease in the load.

Load variation detection triggers a [Dynamic Load Error] d L F. The [Dyn. load
Mgt.] d L b parameter can be used to configure the response of the drive in the
event of this detected error.

Load variation detection can also be assigned to a relay or a digital output.

There are two possible detection modes, depending on the configuration of high-
speed hoisting:

Speed reference mode
[High speed hoisting] H 5 o is setto [Speed ref] 55 o.
Torque variation detection.

During high-speed operation, the load is compared to that measured during
the speed step. The permissible load variation and its duration can be
configured. If exceeded, an error is triggered.

Current limitation mode

[High speed hoisting] H 5 o is set to [Current Limit] L 5 o. On ascend,
during high-speed operation, an increase in load will result in a drop in speed.
Even if high-speed operation has been activated, if the motor frequency drops
below the [l Limit Frequency] 5 L L threshold, an error is triggered. The
detection is realized only for a positive variation of the load and only in the
high-speed area (area upper to [l Limit Frequency] 5 L L ).On descend,
operation takes the form of speed reference mode.

[Dynamic load time] £ L d

Activation of load variation detection and adjustment of time delay for taking load
variation detected an error [Dynamic Load Error] d L F into account.

Setting Code / Value Description

[No] no No load variation detection

Factory setting

0.00...10.00 s Adjustment of the time delay for taking detected an error into

account.

[Dyn. load threshold] J4 L d

Adjustment of the trip threshold for load variation detection, as a % of the load
measured during the speed step.
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Setting QO

Description

1...100%

Setting range

Factory setting: 100%

[Dyn. load Mgt.] JL &

Drive response in the event of a load varation dected error.

Setting Code / Value Description
[Ignore] no Detected error ignored
[Freewheel HES Freewheel stop
Stop]
Factory setting
[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop
[Fallback LFF Change to fallback speed, maintained as long as the detected
Speed] error persists and the run command has not been removed (1)
[Spd rL5S Speed maintained as long as the detected error persists and
maintained] the run command has not been removed (1)
[Ramp stop] rfP Stop on ramp
[Fast stop] FSE Fast stop

1 Because, in this case, the detected error does not trigger a stop, it is recommended to assign a

relay or logic output to its indication.
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[Conveyor Functions]

[Load Sharing] L 4 5 - Menu

Access

[Complete settings] =» [Conveyor Functions] =» [Load Sharing]

About This Menu

Principle:

Speed Torque

reference + reference
—_— Ramp > Speed loop -

Balancing

Filter -¢

LbC LbF
LbC1
LbC2
LbC3

The load sharing factor K is determined by the torque and speed, with two factors
K1 and K2 (K = K1 x K2).

K1
1 1
|
LbC1  LbC2
K2
LbC | ‘
|
1
|
1
|
1
LbC3 | T
LbC3 Rt x (1 + LbC3)
LbC
S Speed
T Torque
Rt Rated torque

[Load sharing] L b A%

Load balancing configuration.

When 2 motors are connected mechanically and therefore at the same speed, and
each is controlled by a drive, this function can be used to improve torque
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distribution between the two motors. To do this, it varies the speed based on the
torque.

This parameters can be accessed if [Motor control type ] [ £ E is set to:
* [Sync.mot.] 54Yn,o0r
* [Sync.CL]JF54,0r
« [SVCV]VVL,or
« [FVCIFV L.
This parameter is forced to [No] n o if:
» [PID feedback Assign] P : F is assigned, or
* [Trg/spd switching] £ 5 5 issetto[Yes] YE 5, 0or

+ [Application Selection] A P P L is set to [All applications] AL L or
[Hoisting] Ha 5 E or [Conveyor] L o~ V, Or

* [M/S Coupling Type] 15 /1L is setto setto [Elastic] EL A5 E and [M/S
Device Role] M5 d E issetto[Master] 15 E E r~,or

* [M/S Device Role] 115 d E issetto[Slave] 5L AV E and [M/S Control
Type] 15 L E is setto [Speed Direct] 5 P d d or |Speed Reverse]

S5Pdr.
Setting Code / Value Description
[No] no Function inactive
Factory setting
[Yes] YES Function active

[Load correction] L b [ %

Nominal speed load balance correction.

This parameter can be accessed if [Load sharing] L & A is not setto [No] n o.

T LbC
Nt !
0 F
|
|
Nt - .
LbC | I,
T Torque

Nt Nonimal torque

F Frequency

Setting Description

0...1000.0 Hz Setting range

Factory setting: 0.0 Hz

[Correction minspd] L b L /%

Low Speed for torque decreasing function speed reference.
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Minimum speed for load correction in Hz. Below this threshold, no corrections are
made. Used to prevent correction at very low speed if this would hamper rotation
of the motor.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] E P r, and
* [Load sharing] L & A isnotsetto[No] no.

Setting Description

0...999.9 Hz Setting range

Factory setting: 0.0 Hz

[Correctionmaxspd] L 6L 2%

High speed for torque decreasing function speed reference.
Speed threshold in Hz above which maximum load correction is applied.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £ P r, and
* [Load sharing] L & A isnotsetto[No] no.

Setting Description

L bLC |+0.1Hzat1000.0 Hz Setting range

Factory setting: 0.1 Hz

[Torque offset] L b [ 3%

Torque offset for torque correction.

Minimum torque for load correction as a % of the rated torque. Below this
threshold, no corrections are made. Used to avoid torque instabilities when the
torque direction is not constant.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] EFP r,and
* [Load sharing] L & A is notsetto [No] n o.

Setting Description

0...300% Setting range
Factory setting: 0%

[Sharing filter] L & F %

Time constant filter.

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] EFP r,and
* [Load sharing] L & A isnotsetto[No] no.

Setting Description

100...20,000 ms Setting range
Factory setting: 100 ms
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[Generic functions] - [Speed limits]

[Speed limits] 5L T - Menu

Access

[Complete settings] =» [Generic functions] =» [Speed limits]

[Low Speed] L 5 P

Motor frequency at low speed.

Setting (@) Description

0.0...599.0 Hz Setting range

Factory setting: 0 Hz

[High Speed] H5 P

Motor frequency at high speed.

To help prevent [Motor Overspeed] 5 o F error, it is recommended to have [Max
Frequency] E F - equal to or higher than 110% of [High Speed] H5 P.

Setting Q) Description

0.0...599.0 Hz Setting range

Factory setting: 50.0 Hz

[Ref Freq Template] b 5 P

Low speed management (template).

This parameter defines how the speed reference is taken into account, for analog
inputs and pulse input only. In the case of the PID controller, this is the PID output
reference.

The limits are set by the [Low speed] L 5 P and [High speed] H5 P
parameters.
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Setting 0

Code / Value

Description

[Standard]

b5d

0% +100%
/ LF
HSP

F Frequency

R Reference
At reference = 0, the frequency = [Low speed] L 5 P

Factory setting

[Pedestal]

bLS

HSP b

LSP 4

-100%

+100%

I HSP
F Frequency
R Reference

At reference = 0 to [Low speed] L 5 P, the frequency = [Low
speed] L 5 P
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Setting QO

Code/Value | Description
[Deadband] bnS
F
HSP |
I
I
|
|
|
I
LSP !
-100% ! R
| 0 +100%
| +LSP
|
|
|
| HSP
F Frequency
R Reference
Atreference =0to L 5 P the frequency =0
[Deadbandat | bn 50
0%] F
HSP
LSP =
-100% 0% R

+100%
- LSP

HSP

F Frequency

R Reference

This operation is the same as [Standard] b 5 d, except that in
the following cases at zero reference, the frequency = 0: The
signal is less than [Min value], which is greater than 0
(example: 1 Vdc on a 2—10 Vdc input). The signal is greater
than [Min value], which is greater than [Max value] (example:
11 Vdc on a 10-0 Vdc input).

If the input range is configured as “bidirectional”, the operation
remains identical to [Standard] b 5 d.
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[Generic functions] - [Ramp]

[Ramp] - AN P - Menu

Access

[Complete settings] =» [Generic functions] =» [Ramp]

[Ramp Type] - P E

Type of ramp.
Setting Code / Value Description
[Linear] Ln Linear ramp
Factory setting
[S-Ramp] 5 S ramp
[U-Ramp] u U ramp
[Customized] Lub Customer ramp

[Ramp increment] :n r

This parameter is valid for [Acceleration] A L [, [Deceleration] d E [,

[Acceleration 2] A L 2 and [Deceleration 2] 4 E 2.

Setting C)

Code / Value Description
[0.01] o.g i Ramp up to 99.99 seconds
[0.1] a1 Ramp up to 999.9 seconds

Factory setting

)

Ramp up to 6,000 seconds

[Acceleration] AL [

Time to accelerate from 0 to the [Nominal Motor Freq] F - 5.

To have repeatability in ramps, the value of this parameter must be set according
to the possibility of the application (for example, the inertia must be considered).

Setting Q0 Description

0.00...6,000.00 s (1) Setting range

Factory setting: 3.00 s

(1) Range 0.01 t0 99.99 s or 0.1 t0 999.9 s or 1 to 6,000 according to [Ramp increment] : n r

[Deceleration] d E L

Time to decelerate from the [Nominal Motor Freq] F - 5 to 0.

To have repeatability in ramps, the value of this parameter must be set according
to the possibility of the application (for example, the inertia must be considered).
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Setting <)

Description

0.00...6,000.00 s (1)

Setting range
Factory setting: 3.00 s

(1) Range 0.01 t0 99.99 s or 0.1 to 999.9 s or 1 to 6,000 according to [Ramp increment] : n r

[Begin Accround] E A %

Rounding of start of acceleration ramp as a percentage of the [Acceleration]
AL L or[Acceleration 2] AL 2 ramp time.

This parameter can be accessed if the [Ramp type] - P E is set to [Customized]

Cub.

Setting C)

Description

0...100%

Setting range
Factory setting: 10%

[End Accround] E A 2%

Rounding of end of acceleration ramp as a percentage of the [Acceleration]
AL L or[Acceleration 2] AL 2 ramp time.

This parameter can be accessed if the [Ramp type] - P E is set to [Customized]

Cub.

Setting C)

Description

0...(100 - [Begin Acc round]
EA N%

Setting range
Factory setting: 10%

[Begin Dec round] £ A 3%

Rounding of start of deceleration ramp as a percentage of the [Deceleration]
d E [ or [Deceleration 2] d E 2 ramp time.

This parameter can be accessed if the [Ramp type] - P E is set to [Customized]

Lub.

Setting ()

Description

0...100%

Setting range

Factory setting: 10%

[End Dec round] £ A 4%

Rounding of end of deceleration ramp as a percentage of the [Deceleration]
d E [ or [Deceleration 2] d E 2 ramp time.

Can be set between 0 and (100% - [Begin Dec round] £ A 3).

This parameter can be accessed if the [Ramp type] - P £ is [Customized]

Cubs.

Setting ()

Description

0...(100 - [Begin Dec round]
EAI)%

Setting range
Factory setting: 10%
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[Dec.Ramp Adapt] b - A

Deceleration ramp adaptation.
UbuUs

brA |
level

rFr

N\

"brA=nO ' brA=dynA brA=yES

Activating this function automatically adapts the deceleration ramp, if this has
been set at a too low value according to the inertia of the load, which can cause an
overvoltage detected error.

The function is incompatible with applications requiring:
* Positioning on a ramp
NOTE: The factory setting value of the parameter is changed to [No] ~ o if:
* [ENA activation] £ n A issetto[Yes] Y E 5, or

+ [DC Bus Source Type] d L b 5 is set to [Supply Unit AFE] 5 u A F or
[Drive with AFE] ML EL H.

NOTE: During generator mode with ATV9BO0++*Q6, if [Dec.Ramp Adapt]
L r A isequal to [Yes] Y E 5, the drive may remain in current limitation state
to stabilize the DC bus voltage.

Setting Code / Value Description

[No] no Function inactive.

NOTE: [Dec.Ramp Adapt] & ~ A if forced to [No] n o if:
» [Brake assignment] b L [ is configured, or
« [Braking balance] b b A is set to [Yes], or

* [Motor control type] L E E is set to [Reluctance
Motor] 5 -~ V L and [Dec.Ramp Adapt] & - A was
set to [High Torque] d Yn A.

[Yes] YES Function active, for applications that do not require strong
deceleration
Factory setting

[High Torque] | d4Yn A Addition of a constant current flow component.

The [High Torque] d Y n A selection appears depending on
the rating of the drive and [Motor control type] [ E E. It

enables stronger deceleration to be obtained than with [Yes]
Y E 5. Use comparative testing to determine your selection.

When [Dec.Ramp Adapt] & ~ A is configured on [High
Torque] d 4 n A, the dynamic performances for braking are
improved by the addition of a current flow component. The aim
is to increase the iron loss and magnetic energy stored in the
motor.
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[Braking balance] b b A

Braking balance

This parameter is used to balance the braking power between drives linked
through the DC bus.

This parameter is forced to [No] ~ o if [Dec.Ramp Adapt] & - A is set to a value
different from [No] n o.

Setting C) Code / Value Description

[No] no Function inactive.
Factory setting

[Yes] HES Function active.

[Braking Resistor] b - [

Braking resistor connected.

NOTE: The factory setting value of the parameter is changed to [Yes] Y E & if
[Brake assignment] b L [ is configured.

Setting Code / Value Description

[No] no Function inactive
Factory setting

NOTE: With this selection [DB unit op. circuit] b u F o
error can't be triggered.

[Yes] HES Function active
NOTE: This parameter is forced to [Yes] 4 E § if:
[Dec.Ramp Adapt] & ~ A is setto [No] n o, and

[DC Bus Source Type] 4 L b 5 is set to [Not
configured] n o, [Drive with AFE] lTL E L H or
[Drive with REC] "L P E.

[Braking Current Levell] b d L L

Maximum braking current level.

This parameter modifies the maximum current level that can be reached during
the adaptation of the braking deceleration. Increasing the maximum value
increases the motor current loss via iron loss and magnetic energy stored in the
motor.

It is expressed in % of nominal magnetizing current ([Magnetizing current]
1dR).

This parameter can be accessed if:
* [Access Level] L AL issetto[Expert] £ P -, and
+ [Dec. Ramp Adapt] b - A is set to [High Torque] d Yn A.

Setting Code / Value Description

[Auto] Auko Automatic: it corresponds to 125 %.
Factory setting.

0.1...500.0% Settings range.
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[Generic functions] - [Ramp switching]

[Ramp switching] - P £ - Menu

Access

[Ramp 2 Thd] F - £

[Complete settings] =» [Generic functions] =» [Ramp switching]

Ramp 2 frequency threshold

The second ramp is switched if the value of [Ramp 2 Thd] F -~ E isnot0 (0
deactivates the function) and the output frequency is greater than [Ramp 2 Thd]

FrE.

Threshold ramp switching can be combined with [Ramp Switch Assign] - P 5
switching as follows:

DIl or Bit Frequency Ramp

0 <Frk ACC,dEC
0 >Frk ACZ2,dEZ
1 <Frt ACZ,dEZP
1 >Frt ACZ,dEZP
Setting 0 Description
0.0...599.0 Hz Setting range

Factory setting: 0.0 Hz

[Ramp Switch Assign] - P 5

Ramp switching.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L « I..L +B | Digital input DI1...DI8
[DI11]...[DI16] | L . [ I.. Digital input DI11...D116 if VW3A3203 1/O extension module

L. 1B has been inserted
[CDO00]... cdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldls configuration
[C101]... Ccioi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] Ci110 Modbus Serial in [I/O profile] : a configuration
[C111]... cCirii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L 115 Modbus Serial regardless of configuration
[C201]... ce2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceil. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2 is fieldbus module regardless of configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
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Setting Code / Value Description
[C311]... caii.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] C3ls regardless of configuration
[C501]... £csoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... £Lsii.. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] CL515 Ethernet regardless of configuration

[Acceleration2] AL 2 %

Acceleration 2 ramp time.

Time to accelerate from 0 to the [Nominal Motor Freq] F - 5. To have
repeatability in ramps, the value of this parameter must be set according to the
possibility of the application.

This parameter can be accessed if [Ramp 2 Thd] F ~ E is greater than O or if
[Ramp Switch Assign] ~ P 5 is assigned.

Setting 0 Description

0.0...6,000 s () Setting range

Factory setting: 5.0 s

(1) Range 0.01 t099.99 s or 0.1 t0 999.9 s or 1...6,000 s according to [Ramp increment] n r.

[Deceleration2] JE 2 %

Time to decelerate from the [Nominal Motor Freq] F - 5 to 0. To have
repeatability in ramps, the value of this parameter must be set according to the
possibility of the application.

This parameter can be accessed if:
* [Ramp 2 Thd] F ~ E is greater than O, or
+ [Ramp Switch Assign] - F 5 is assigned.

Setting () Description

0.0...6,000 s () Setting range

Factory setting: 5.0 s

(1) Range 0.01 t0 99.99 s or 0.1 t0 999.9 s or 1...6,000 s according to [Ramp increment] n r.
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[Generic functions] - [Stop configuration]

[Stop configuration] 5 £ £ - Menu

Access

[Complete settings] =» [Generic functions] =» [Stop configuration]

About This Menu

NOTE: This function cannot be used with some other functions.

[Type of stop] 5 E E

Normal stop mode.

Stop mode on disappearance of the run command or appearance of a stop
command.

Setting Code / Value Description

[On Ramp] rnPeP Stop on ramp, if [Brake assignment] & L [ or [Low speed
time out] £ L 5 are configured, or if [Motor fluxing] F L u is
set to [Continuous] F L £ only a[On Ramp] ~ 1P is
possible.

Factory setting

[Fast stop] FSE Fast stop

[Freewheel] nSE Freewheel stop

[DC injection] | 4L DC injection stop.

Available if [Motor control type ] L E E is not set to:
* [Sync.mot.] 54n,or
* [Sync.CL.] F54,or
* [SYN_UVC]5Ynu,or
¢ [Reluctance Motor] 5~V [

[Freewheel stop] n 5 E

Freewheel stop.

The stop is activated when the input or the bit changes to 0. If the input returns to
state 1 and the run command is still active, the motor will only restart if [2/3-wire

control] £ L [ is setto[2-Wire Control] 2 L and if [2-wire type] E [ E is setto
[Level] L E L or [Fwd priority] P F o. If not, a new run command must be sent.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting
[CDO00]... £Ldono.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] CdIo configuration
[CD11]... Cdilil. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdI5s configuration
[C101]... Cci1oi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCirii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
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[Freewheel stop Thd] F F E %

ATV980 equipped with Cabinet 10.

Setting Code / Value

[C201]... cz2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceill.. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £e2is fieldbus module regardless of configuration

[C301]... £C3gi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3iimg in [I/O profile] : o configuration

[C311]... L3t Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3115 regardless of configuration

[C501]... csaoi. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] £sio Ethernetin [I/O profile] : o configuration

[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] £Ls515 Ethernet regardless of configuration

[DI1 (Low LIL.LBL Digital input DI1...DI8 used at low level

level)]...[DI8

(Low level)]

[DI11 (Low L IIL.. Digital input DI11...DI16 used at low level if VW3A3203 1/0
level)]...[DI16 L IBL extension module has been inserted

(Low level)]

[DI52 (Low d52L.. Cabinet low level assignment digital inputs

level)]...[DI59 d53L NOTE: This selection can be accessed on ATV960,
(Low level)]

Freewheel stop threshold.

Speed threshold below which the motor switches to freewheel stop.

This parameter supports switching from a ramp stop or a fast stop to a freewheel

stop below a low speed threshold.

This parameter can be accessed if:

* [Type of stop] 5 E E is setto [Fast stop] F 5 £ or [On Ramp] ~ /1P, and

» [Auto DC Injection] A 4 L is configured, and.
» [Brake Assignment] & L [ is not configured.

Setting ()

0.2...599.0 Hz

Factory setting: 0.2 Hz

[Fast stop Assign] F 5 E

Fast stop.

The stop is activated when the input changes to 0 or the bit changes to 1 (bitin [I/
O profile] o at0).

If the input returns to state 1 and the run command is still active, the motor will
only restart if [2/3-wire control] £ [ L is set to [2-Wire Control] 2 L and if [2-

wire type] £ L E issetto[Level] L E L or[Fwd priority] P F o.

If not, a new run command must be sent.
NOTE: This function cannot be used with some other functions.
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Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting
[CDO00]... cdoo.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdll. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIs configuration
[C101]... Cioi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] Ci110 Modbus Serial in [I/O profile] : o configuration
[C111]... crii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C 115 Modbus Serial regardless of configuration
[C201]... cezoil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2 1o fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2 is fieldbus module regardless of configuration
[C301]... c3oil. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3iog in [I/O profile] : o configuration
[C311]... cC3ri. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3115 regardless of configuration
[C501]... £csaoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] Csio Ethernet in [I/O profile] : o configuration
[C511]... £Lsii. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] £s515 Ethernet regardless of configuration
[DI1 (Low LIL..LAL Digital input DI1...DI8 used at low level
level)]...[DI8
(Low level)]
[DI11 (Low L 1iL.. Digital input DI11...DI16 used at low level if VW3A3203 1/O
level)]...[DI16 L I6L extension module has been inserted
(Low level)]
[DI52 (Low dscol.. Cabinet low level assignment digital inputs
level)]...[DIS9 d53L NOTE: This selection can be accessed on ATV960,
(Low level)]

ATV980 equipped with Cabinet |0.

[Ramp Divider] d L F %

Fast Stop deceleration ramp reduction coefficient.

The ramp that is enabled ([Deceleration] d E [ or [Deceleration 2] 4 E 2)is
then divided by this coefficient when stop requests are sent.

Value 0 corresponds to a minimum ramp time.

Setting 0

Description

0...10

Setting range

Factory setting: 4

[DC Injection Assign] d L

DC injection brake assignment.
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AWARNING

standstill.

UNINTENDED MOVEMENT
» Do not use DC injection to generate holding torque when the motor is at a

+ Use a holding brake to keep the motor in the standstill position.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

This parameter can be accessed if:

+ Brake assignment] b L [ issetto[No] n o, or

» Motor control type] L E E is not set to [Sync. mot.] 5 Y » or [Sync.CL]
F 5 4 or [Reluctance Motor] 5~ VL or[SYN_UVC] 5Ynu.

DC injection braking is initiated when the assigned input or bit changes to state 1.

If the input returns to state 0 and the run command is still active, the motor will
only restart if [2/3-wire control] £ L [ is setto [2-Wire Control] 2 L and if [2-
wire type] £ [ E issetto[Level] L E L or [Fwd priority] P F o. If not, a new

run command must be sent.

NOTE: This function cannot be used with some other functions.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L + I..L +8 | Digital input DI1...DI8
[DI11]...[DI16] | L . I I.. Digital input DI11...DI16 if VW3A3203 I/O extension module

L. 1B has been inserted
[CDO00]... Cdoao.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] rLdio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIS configuration
[C101]... Ccioil. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCrii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... cz2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] [ fieldbus module in [I/O profile] : o configuration
[C211]... ceilil. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... c3oil. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] [ in [I/O profile] : o configuration
[C311]... c3ail. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £315 regardless of configuration
[C501]... £soil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernetin [I/O profile] : o configuration
[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] £L515 Ethernet regardless of configuration

[DC inject. level1] .d [ %

DC injection current.
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NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

Level of DC injection braking current activated via digital input or selected as stop
mode.

This parameter can be accessed if:

* [Type of stop] 5 E E is setto [DC injection] J L ., or
+ [DC.BrakeDI] dL :isnotsetto[No] no.

Setting 0 Description

0.1..1.411In (M Setting range

This setting is independent of the [Auto DC Injection] Ad [ -
function.

Factory setting: 0.7 In ()

(1) In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[DC injectiontime 1] £ d %

DC injection time 1.

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

Maximum current injection time [DC inject. level 1] . d L. After this time, the
injection current becomes [DC inject. level 2] . d [ 2.

This parameter can be accessed if:
* [Type of stop] 5 E E is setto [DC injection] J L ., or
+ [DC.BrakeDI] JL :isnotsetto[No] no.

Setting 0 Description

0.1..30s Setting range

This setting is independent of the [Auto DC Injection] A d [ -
function.

Factory setting: 0.5 s

[DC inject.level 2] .dL 2%

DC injection current 2.

NHA80757.10

349



Variable Speed Drives for Asynchronous and Synchronous
Motors [Complete settings] L 5 E -

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

Injection current activated by digital input or selected as stop mode once period
[DC injection time 1] £ d : has elapsed.

This parameter can be accessed if:
* [Type of stop] 5 E E is setto [DC injection] 4L ., or
+ [DC Injection Assign] d L :isnotsetto[No] n o.

Setting QO Description
0.1 In (...[DC inject. level 1] Setting range
idL

This setting is independent of the [Auto DC Injection] Ad [ -
function.

Factory setting: 0.5 In ()

(1) In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[DC Inj Time 2] £ d [ %

2nd DC injection time.

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

Maximum injection time [DC inject. level 2] : d L 2 for injection, selected as
stop mode only.

This parameter can be accessed if [Type of stop] 5 £ E is set to [DC injection]

dl .
Setting () Description
0.1..30s Setting range

This setting is independent of the [Auto DC Injection] Ad L -
function.

Factory setting: 0.5 s

[SwitchOnDisable Stp] d o £ d

Disable operation stop mode.
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Setting Code / Value Description

[Freewheel nSE The drive stops in freewheel when switching from the operating

Stop] state Operation enabled to the operating state Switched
on.

[Ramp Stop] rf1P The drive stops on ramp when switching from the operating

state Operation enabled to the operating state Switched
on.

Factory setting
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[Generic functions] - [Auto DC injection]

[Auto DC injection] A d L - Menu

Access

[Complete settings] =» [Generic functions] =» [Auto DC injection]

About This Menu

This menu presents the automatic injection of motor current function. This is used
to hold the rotor of the motor at the end of the deceleration ramp.

[Auto DC Injection] A d [ I

Automatic DC Injection.

A ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

If the parameter [Auto DC Injection] A d L is setto [Continuous] [ £, DC
injection is always active, even if the motor does not run.

» Verify that using this setting does not result in unsafe conditions.
Failure to follow these instructions will result in death or serious injury.

AWARNING

UNINTENDED MOVEMENT
» Do not use DC injection to generate holding torque when the motor is at a
standstill.

+ Use a holding brake to keep the motor in the standstill position.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Automatic current injection on stopping (at the end of the ramp).

NOTE: There is an interlock between this function and [Motor fluxing] F L w.
If [Motor fluxing] F L u is setto [Continuous] F [ £, [Auto DC Injection]
AdL mustbe[No] no.

[Auto DC Injection] A d L is forced to [No] » o when [Brake assignment]
b L [ isnotsetto [No] n o. This parameter gives rise to the injection of current
even if a run command has not been sent.

Setting C) Code / Value Description

[No] no No injection

Factory setting

[Yes] HES Adjustable injection time

[Continuous] CE Continuous standstill injection

[Auto DC injLevel1] 5dLC I%

Auto DC injection level 1.
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NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

Level of standstill DC injection current.

This parameter can be accessed if:
* [Auto DC Injection] A d L is notsetto [No] n o, and
* [Motor control type] [ E £ isnotsetto [FVC] F V L or[Sync.CL] F 5 4.

Setting 0 Description

0..1.1In(™M Setting range

Factory setting: 0.7 In ()

(1) In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[Auto DC Inj Time 1] £ d L 1%

Auto DC injection time 1.

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

This parameter can be accessed if [Auto DC Injection] A d L is not set to [No]

nao.

This time corresponds to the zero speed maintenance time, if [Motor control type

]JLCEE issetto:
* [Sync.mot.] 549n,o0r
* [Sync.CL] F54,o0r
* [SYN_UVC]54nu,or
* [Reluctance Motor] 5~ V [

Setting 0 Description

0.1...30.0 s Setting range
Factory setting: 0.5 s

[Auto DC injLevel 2] 5dL 2%

Auto DC injection level 2.

NHA80757.10

353



Variable Speed Drives for Asynchronous and Synchronous
Motors [Complete settings] L 5 E -

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

Second level of standstill DC injection current.

This parameter can be accessed if:
* [Auto DC Injection] A d L is notsetto [No] n o, and
* Motor control type] L E E isnotsetto [FVC] F V [ or[Sync.CL] F 54

Setting () Description

0..1.1In™M Setting range

Factory setting: 0.5 In ()

(1) In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[Auto DC InjTime 2] £ d L 2%

Auto DC injection time 2.

NOTICE

OVERHEATING

Verify that the connected motor is properly rated for the DC injection current to
be applied in terms of amount and time.

Failure to follow these instructions can result in equipment damage.

Second standstill injection time.

This parameter can be accessed if:
* [Auto DC Injection] A d [ issetto[Yes] HE 5, and
* [Motor control type] L £ E isnotsetto [FVC] FV L or[Sync.CL] F5 4.
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AdC SdC2 Operation
YES X
I
Ct #0 sdci
Ct =0 sdc2
Run command tdC1 tdC1+tdCc2 ¢
I
Speed
P SdC1
SdC2
tdct .
I
SdC1
.
I
1
0 -
t
I
1
0 -
t
Setting 0 Description
0.0...30.0 s Setting range

Factory setting: 0.0 s
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Motors
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[Generic functions] - [Ref. operations]

[Ref. operations] o A : - Menu

Access

[Complete settings] =P [Generic functions] =P [Ref. operations]

About This Menu

Summing input / subtraction input / multiplier

Fri(Frib) —
SA2 —
SA3 ——
dA2 —
dA3 ———
MA2 ———
MA3 ——

A (Fr1or Fr1ib + SA2 + SA3 - dA2 - dA3) x MA2 x MA3

NOTE:

- If5AZ2,5A3,dA 2, dA 3 are not assigned, they are set to 0.
« IfMAZ, NA 3 are not assigned, they are setto 1.

* Ais limited by the minimum L 5 P and maximum H 5 P parameters.

» For a multiplication, the signal on 1A & or 1 A 3 is interpreted as a %.
100% corresponds to the maximum value of the corresponding input. If
M A2 or 1A 3 is sent via the communication bus or Graphic Display
Terminal, an 11 F ~ multiplication variable must be sent via the bus or
Graphic Display Terminal.

* Reversal of the direction of operation in the event of a negative result can
be blocked (see [Reverse Disable] - 1 n).

[Summing Input2] 5 A2

Summing input 2.

Selection of a reference to be added to [Ref Freq 1 Config] F - ! or [Ref.1B
channel] Fr Ib.

Setting Code / Description
Value
[Not Configured] | no Not assigned
Factory Setting
[Al1] A1 Analog input Al1
[Al2]...[AI3] A.2.. Analog input Al2...AI3
A .3
[Al4]...[AI5] A 4. Analog input Al4...Al5 if VW3A3203 I/O extension module has
A .5 been inserted
[Ref. Freq- Rmt. LCC Reference Frequency via remote terminal
Term]
[Ref. Freq- nNdb Reference frequency via Modbus
Modbus]
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Setting Code/ Description
Value
[Ref. Freq- LCAn Reference frequency via CANopen if a CANopen module has
CANopen] been inserted
[Ref. Freq-Com. nEL Reference frequency via fieldbus module if a fieldbus module
Module] has been inserted
[Embedded EEH Embedded Ethernet
Ethernet]
[Al Virtual 1] A .V I Virtual analogic input 1
[DI7 P .. Digital input DI7...DI8 used as pulse input
Pulselnput]...[DI8 | P B
Pulselnput]
[Encoder] PL Encoder reference if an encoder module has been inserted.

[Summing Input3] 5 A 3

Summing input 3.

Selection of a reference to be added to [Ref Freq 1 Config] F - / or [Ref.1B
channel] F - Ib.

Identical to [Summing Input2] 5 A 2

[Subtract Ref Freq 2] d A 2

Subtract reference frequency 2.

Selection of a reference to be subtracted from [Ref Freq 1 Config] F - [ or
[Ref.1B channel] F - /b.

Identical to [Summing Input2] 5 A 2

[Subtract Ref Freq 3] d A 3

Subtract reference frequency 3.

Selection of a reference to be subtracted from [Ref Freq 1 Config] F - / or
[Ref.1B channel] F - /5.

Identical to [Summing Input2] 5 A 2.

[Ref Freq 2 Multiply] A 2

Reference frequency 2 multiply (in % of the source range).

Selection of a multiplier reference [Ref Freq 1 Config] F - / or [Ref.1B
channel] F - /5.

Identical to [Summing Input2] 5 A 2.

[Ref Freq 3 Multiply] 17 A 3

Reference frequency 3 multiply (in % of the source range).

Selection of a multiplier reference [Ref Freq 1 Config] F - / or [Ref.1B
channel] Fr Ib.

Identical to [Summing Input2] 5 A 2.
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[Complete settings] L 5 E -

[Generic functions] - [Preset speeds]

[Preset speeds] P55 - Menu

Access

About This Menu

[Complete settings] =P [Generic functions] =» [Preset speeds]

NOTE: This function cannot be used with some other functions.

Combination Table for Preset Speed Inputs

2,4, 8 or 16 speeds can be preset, requiring 1, 2, 3 or 4 digital inputs respectively.

It is necessary to configure:

* 2 and 4 speeds in order to obtain 4 speeds.
* 2,4 and 8 speeds in order to obtain 8 speeds.

* 2,4, 8 and 16 speeds in order to obtain 16 speeds.

16 Preset Freq 8 Preset Freq 4 Preset Freq 2 Preset Freq Speed
(PS16) (PS8) (PS4) (PS2) Reference
0 0 0 0 Reference 1(1)
0 0 0 1 SP2

0 0 1 0 SP3

0 0 1 1 SP4

0 1 0 0 SP5

0 1 0 1 SP6

0 1 1 0 SP7

0 1 1 1 SP8

1 0 0 0 SP9

1 0 0 1 SP10

1 0 1 0 SP11

1 0 1 1 SP12

1 1 0 0 SP13

1 1 0 1 SP14

1 1 1 0 SP15

1 1 1 1 SP16

(1) Reference 1 = 5 P [, refer to diagram , page 203

[2 PresetFreq] P52

2 preset freq assignment.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting
[DI1]...[DI8] L . I..L +B | Digital input DI1...DI8

358

NHA80757.10



Variable Speed Drives for Asynchronous and Synchronous

[Complete settings] L 5 E - Motors
Setting Code / Value Description
[DI11]...[DI16] | L « 1 1. Digital input DI11...DI116 if VW3A3203 1/O extension module

L+ IB has been inserted

[CDO00]... £don.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] CLdlio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldlis configuration
[C101]... Cci1ai.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cirii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] Ct1is Modbus Serial regardless of configuration
[C201]... £eogi. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2ig fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] = fieldbus module regardless of configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... c3ilil. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £sol.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... Cs51 1. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration

[4 PresetFreq] P54

4 preset freq assignment.
Identical to [2 Preset Freq] P 5 2

To obtain 4 speeds, you must also configure 2 speeds.

[8 Preset Freq] P 5 8

8 preset freq assignment.
Identical to [2 Preset Freq] P 5 2

To obtain 8 speeds, you must also configure 2 and 4 speeds.

[16 PresetFreq] P5 /6

16 preset freq assignment.
Identical to [2 Preset Freq] F 5 2

To obtain 16 speeds, you must also configure 2, 4 and 8 speeds.

[Preset speed 2] 5 P 2 to [Preset speed 16] 5 F /6%

Preset speed 2 to preset speed 16. See the combination table for preset speed
inputs, page 358.
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Setting QO

Description

0.0...599.0 Hz

Setting range

Factory setting:

[Preset speed 2] 5 P 2:10.0 Hz
[Preset speed 3] 5 P 3: 15.0 Hz
[Preset speed 4] 5 P 4:20.0 Hz
[Preset speed 5] 5 P 5:25.0 Hz
[Preset speed 6] 5 P 5: 30.0 Hz
[Preset speed 7] 5 P 7: 35.0 Hz
[Preset speed 8] 5 P B:40.0 Hz
[Preset speed 9] 5 P 9:45.0 Hz
[Preset speed 10] 5 P 10:50.0 Hz
[Preset speed11] 5P I 1:55.0 Hz
[Preset speed 12] 5 P 2 1:60.0 Hz
[Preset speed 13] 5P [/ 3:70.0 Hz
[Preset speed 14] 5 P |/ 4:80.0 Hz
[Preset speed 15] 5 P 15:90.0 Hz
[Preset speed16] 5 P I/ 6:100.0 Hz
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Motors

[Generic functions] - [+/- speed]

[+/- speed] u P 4 - Menu

Access

About This Menu

[Complete settings] =» [Generic functions] = [+/- speed]

This function can be accessed if reference channel [Ref Freq 2 Config] F - 2 is

set to [Ref Frequency viaDI] w Pd E

NOTE: This function cannot be used with some other functions.

2 types of operations are available:

* Use of single action keys: 2 digital inputs are required in addition to the
operating directions.

The input assigned to the “+ speed” command increases the speed, the input

assigned to the “— speed” command decreases the speed.

+ Use of double action keys: Only one digital input assigned to “+ speed” is

required.

+/— speed with double-press buttons:

Description: 1 button pressed twice (2 steps) for each direction of rotation. A
contact closes each time the button is pressed.

Setting Released (- Speed) First Press (Speed Second Press
Maintained) (Faster)

Forward button - a aandb

Reverse button - c candd

DI1 Dix

NN

DI1 Forward
DIx Reverse

Dly + speed
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Reference
frequency

LSP

0

LSP

Forward

2" press

15t press

0

Reverse

2" press

1%t press

0

Do not use this +/— speed type with a 3-wire control.

Whichever type of operation is selected, the max. speed is set by [High speed]

H5P.

NOTE: If the reference is switched via [Freq Switch Assign] ~ F L from any
reference channel to another reference channel with "+/— speed", the value of
reference [Motor Frequency] - F ~ (after ramp) may be copied at the same
time in accordance with the [Copy Ch1-Ch2] [ o P parameter.

This helps to prevent the speed from being incorrectly reset to zero when

switching takes place.

[+ Speed Assign] u 5 F

Increase speed input assignment.

Function active if the assigned input or bit is at 1.

Description

Not assigned

Factory setting

Digital input DI1...DI8

Digital input DI11...DI116 if VW3A3203 I/O extension module
has been inserted

Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
configuration

Virtual digital input CMD.11...CMD.15 regardless of
configuration

Virtual digital input CMD1.01...CMD1.10 with integrated
Modbus Serial in [I/O profile] : o configuration

Virtual digital input CMD1.11...CMD1.15 with integrated
Modbus Serial regardless of configuration

Virtual digital input CMD2.01...CMD2.10 with CANopen®
fieldbus module in [I/O profile] : o configuration

Virtual digital input CMD2.11...CMD2.15 with CANopen®
fieldbus module regardless of configuration

Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
in [I/O profile] : o configuration

Setting Code / Value
[Not no
Assigned]
[DI1]...[DI8] L.1.L .8
[DM1]...[DI16] | L « 1 I..
L 1B
[CDO00]... CLdoo..
[CD10] CLdiIO
[CD11]... Cdll..
[CD15] LdIS
[C101]... Ci0oil..
[C110] Ci110
[C111]... [ Y
[C115] L1115
[C201]... cezol.
[C210] cezio
[C211]... cLeii.
[C215] L2215
[C301]... £C3gi..
[C310] C3io
[C311]... cC3ini.
[C315] L35

Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
regardless of configuration
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Setting Code / Value Description

[C501]... £csaoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernet in [I/O profile] : o configuration

[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[- Speed Assign] 45 P

Down speed input assignment. See the assignment conditions.

Parameter settings identical to [+ Speed Assign] » 5 P.

Function active if the assigned input or bit is at 1.

[Ref Frequency Save] 5 £ %

Reference frequency saves. This parameter can be accessed if [+ Speed Assign]
u 5 P is not set to [Not Assigned] ~ o or [- Speed Assign] d 5 P is not set to
[Not Assigned] n o.

Associated with the "+/— speed" function, this parameter can be used to save the

reference:

*  When the run commands disappear (saved to RAM).

*  When the supply mains or the run commands disappear (saved to EEPROM).

Therefore, next time the drive starts up, the speed reference is the last reference
frequency saved.

Setting Code / Value Description
[No save] no Not saved

Factory setting
[Saveto RAM] | - A1 +/- speed with saving of the reference frequency in RAM
[Save to EEFP +/- speed with saving of the reference frequency in EEPROM
EEprom)]

[+/- Speed Reference] & r £

+/- Speed Reference selection.

This parameter can be accessed if [+ Speed Assign] » 5 P is not set to [Not
Assigned] n o or [- Speed Assign] d 5 P is not set to [Not Assigned] rn o.

This parameter can be used to select the type of +/- speed reference value.

Setting Code / Value Description

[Motor Speed] | n o Frequency reference from motor frequency.
Factory setting

[Reference YES Frequency reference from the reference frequency.

Speed]
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[Generic functions] - [+/- speed around ref]

[+/- speed around ref] 5 - E - Menu

Access

About This Menu

[Complete settings] =P [Generic functions] =P [+/- speed around ref]

The function can be accessed for reference channel [Ref Freq 1 Config] F - /.
NOTE: This function cannot be used with some other functions.

The reference is given by [Ref Freq 1 Config] F ~ [/ or [Ref.1B channel]
F r | b with summing/subtraction/multiplication functions and preset speeds if
relevant (see the diagram below).

For improved clarity, it calls this reference A. The action of the +speed and —speed
keys can be set as a % of this reference A. On stopping, the reference (A +/—
speed) is not saved, so the drive restarts with reference A+ only.

The maximum total reference is limited by [High Speed] H 5 P and the minimum
reference by [Low Speed] L 5 P.

Reference AG2 dE2
frequency /\
+ SrP% v /
Reference A +
- SrP% \

LSP

LSP

- SrP%
Reference A -
+ SrP%

+speed

- speed

Direction
of operation

Forward Forward

t

Reverse

[+ Speed Assign] u 5

Upper speed assignment.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting

[DI1]...[DI8] L . 1..L .8 | Digitalinput DI1...DI8
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Setting Code / Value Description
[DI11]...[DI16] | L « 1 1. Digital input DI11...DI116 if VW3A3203 1/O extension module

L+ IB has been inserted
[CDoO]... £dogo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] CLdlio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldlis configuration
[C101]... Cci1ai.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cirii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... £eogi. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2ig fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £Leis fieldbus module regardless of configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c310 in [I/O profile] : o configuration
[C311]... c3ilil. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £csoil. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... £Lsii. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration

[- Speed Assign] 4 5

Down speed assignment. See the assignment conditions.
Function active if the assigned input or bit is at 1.

Possible assignments: Identical to [+ Speed Assign] u 5 1 (see above).

[+/-Speed limitation] 5 - P

[Acceleration 2] A L

Up/Down speed limit.

This parameter limits the variation range with +/— speed as a % of the reference.
The ramps used in this function are [Acceleration 2] A L & and [Deceleration 2]
dEZ.

This parameter can be accessed if [ + Speed Assign] » 5 1 or [- Speed Assign]
d5 sisnotsetto[No] no.

Setting 0 Description

0...50% Setting range
Factory setting: 10%

cx

Acceleration 2 ramp time.

Time to accelerate from 0 to the [Nominal Motor Freq] F -~ 5. To have
repeatability in ramps, the value of this parameter must be set according to the
possibility of the application.

This parameter can be accessed if [ + Speed Assign] u 5 1 or [- Speed Assign]
d5 iisnotsetto[No] no.
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Setting QO Description
0.00...6,000 s Setting range
Factory setting: 5.00 s

(1) Range 0.01 t0 99.99 s or 0.1 t0 999.9 s or 1...6,000 s according to [Ramp increment] n r.

[Deceleration 2] d E 2%

Deceleration 2.

Time to decelerate from the [Nominal Motor Freq] F - 5 to 0. To have
repeatability in ramps, the value of this parameter must be set according to the
possibility of the application.

This parameter can be accessed if [ + Speed Assign] u 5 : or [- Speed Assign]
d5 risnotsetto[No] no.

Setting () Description

0.00...6,000 s(1) Setting range

Factory setting: 5.00 s

(1) Range 0.01 t0 99.99 s or 0.1 t0 999.9 s or 1...6,000 s according to [Ramp increment] n r.
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[Generic functions] - [Jump frequency]

[Jump frequency] J o F - Menu

Access

About This Menu

[Complete settings] =» [Generic functions] =» [Jump frequency]

This function helps to prevent prolonged operation within an adjustable range
around the regulated frequency.

This function can be used to help prevent reaching a frequency, which could
cause resonance. Setting the parameter to 0 disables the function.

The following figure is an example of the jump frequency function with one skip
frequency defined by [Skip Frequency] J P F:

FA

JdPF LIF_Hj__>/'___________i“\______"-_-'_-y//t___‘_“:"_’

"y

I

F Frequency

ttime

JPF [Skip frequency]

JFH [Skip.Freq.Hysteresis]

FRH [Pre-Ramp Ref Freq]

FRH_out [Pre-Ramp Ref Freq] after the jump frequency function

[Skip Frequency] JFP F

Jump frequency.

Setting 0 Description

0.0...599.0 Hz Setting range

Factory setting: 0.0 Hz

[Skip Frequency 2] JF 2

Jump frequency 2.
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Setting QO

Description

0.0...599.0 Hz

Setting range

Factory setting: 0.0 Hz

[3rd Skip Frequency] J/ F 3

Jump frequency 3.

Setting ()

Description

0.0...599.0 Hz

Setting range

Factory setting: 0.0 Hz

[Skip.Freq.Hysteresis] / F Hx

Jump frequency bandwidth.

This parameter can be accessed if at least one skip frequency JPF, 1F 2, or

4 F 3 is different from 0.

Skip frequency range: between /P F — J1F Hand JFPF + JF H for example.

This adjustment is common to the 3 frequencies /P F, I1F 2, 1F 3.

Setting QO

Description

0.1..10.0 Hz

Setting range

Factory setting: 1.0 Hz
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[Generic functions] - [PID controller]

[PID controller] P , d - Overview

About This Menu

NOTE: This function cannot be used with some other functions.

Block Diagram

The function is activated by assigning an analog input to the PID feedback
(measurement).
]|

Prc2
PrY Warning

_———t _I Ramp Threshold PEE

DI Integral
_/—\_ - T Shunt
P .5 Auto/
DI
PrP Manual
: Limitation _
Poh |
| ty rdb |
AN /A I+
: / i /r :E+H—>:_/_|-;
Lo u ! L’PE Pol]| lnccel
Preset PID references ~ Tlhversion Gains EIaDmSF')(adrltJ:iEs
Predictive speed
na FARl PFAH
Scaling ] \ / N reference
Al P.FI/FP.F&| #4lear] PrAL
Warning
P.PI/P.P2 Threshold
P .F
Manual I~
reference

Preset manual
references

The PID feedback needs to be assigned to one of the analog inputs Al1 to Al5 or a
pulse input, according to whether any I/O extension module has been inserted.

The PID reference needs to be assigned to the following parameters:

* Preset references via digital inputs ([Ref PID Preset 2] - P 2, [Ref PID
Preset 3] - P 3, [Ref PID Preset 4] - P 4).

* Inaccordance with the configuration of [Intern PID Ref] P  :
o [Internal PIDref] - P ., Or
o Reference A [Ref Freq 1 Config] F - I or [Ref.1B channel] F - Ib.
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Combination Table for Preset PID References:

Example

DI(P r H) DI(Pr 2) Prd=no Reference

rPiorFr Ib

0 rPiorFr b
1 rP2
0 rP3
1 rPY

A predictive speed reference can be used to initialize the speed on restarting the
process.

Scaling of feedback and references:

[Min PID feedback] P : F I, [Max PID feedback] P : F 2 parameters can
be used to scale the PID feedback (sensor range). This scale MUST be
maintained for all other parameters.

[Min PID Process] P : P I, [Max PID Process] P . P 2 parameters can be
used to scale the adjustment range, for example the reference. Check that
the adjustment range remains within the sensor range.

The maximum value of the scaling parameters is 32,767. To facilitate the
installation, it is recommended to use values as close as possible to this maximum
level, while retaining powers of 10 in relation to the actual values. The scaling is
without unit if [Type of control] £ o L E is setto [NA] n A, in % if set to [OTHER]
okt HEr.

Adjustment of the volume in a tank, 6...15 m3.

Adjustment range

Probe used 4-20 mA, 4.5 m3 for 4 mA and 20 m3 for 20 mA, with the result
that P +F 1 =4500and P : F 2 =20,000.

Adjustment range 6 to 15 m3, with the result that P . P | = 6,000 (min.
reference)and P , P 2 = 15,000 (max. reference).

Example references:

o~ P I (internal reference) = 9,500
o r P2 (preset reference) = 6,500
o r P 3 (preset reference) = 8,000
o r P Y (preset reference) = 11,200

(reference)

PIP2 (15,000)

PIP1 (6,000) ------<

N

i PID

PIF1 PIF2 D
(4,500) (20,000)

Other parameters:
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* Reversal of the direction of correction [PID Inversion] P . L. If[PID
Inversion] P [ is setto [No] n o, the speed of the motor increases when
the detected error is positive (for example pressure control with a
compressor). If [PID Inversion] P , [ issetto[Yes] 4 E 5, the speed of the
motor decreases when the detected error is positive (for example
temperature control using a cooling fan).

+ The integral gain may be short-circuited by a digital input.
* A warning on the [PID feedback] P : F may be configured.
« Awarning on the [PID error] - P £ may be configured.

"Manual - Automatic" Operation with PID

This function combines the PID controller, the preset speeds, and a manual
reference. Depending on the state of the digital input, the speed reference is given
by the preset speeds or by a manual reference input via the PID function.

Manual PID reference [Manual PID reference] F . 1:
* Analog inputs Al1 to Al5
* Pulse inputs
Predictive speed reference [Predictive Speed Ref] F P ,:
« [AIM1] A , I:analog input
+ [AI2] A . 2:analog input
* [AI3] A , 3: analog input

+ [Al4] A , 4: analog input if VW3A3203 I/O extension module has been
inserted

« [AI5] A : 5:analog input if VW3A3203 I/O extension module has been
inserted

+ [DI7 Pulselnput] P . 7: pulse input

* [DI8 Pulselnput] P : 8: pulse input

* [Ref.Freq-Rmt.Term] L [ [ : Graphic Display Terminal

* [Modbus] 1 d b: integrated Modbus

* [CANopen] L A n: CANopen® (if inserted)

* [Com. Module] n E E: fieldbus option module (if inserted)
* [Embedded Ethernet] E £ H: integrated Ethernet

Setting Up the PID Controller

1. Configuration in PID mode.
Refer to the Block Diagram, page 369.
2. Perform a test in factory settings mode.

To optimize the drive, adjust [PID Prop.Gain] -~ P L or [PID Intgl.Gain] - 4L
gradually and independently, and observe the effect on the PID feedback in
relation to the reference.

3. If the factory settings are unstable or the reference is incorrect.
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Step

Action

Perform a test with a speed reference in manual mode (without PID controller) and with
the drive on load for the speed range of the system:

In steady state, the speed must be stable and comply with the reference, and the
PID feedback signal must be stable.

In transient state, the speed must follow the ramp and stabilize quickly, and the
PID feedback must follow the speed. If not, see the settings for the drive and/or
sensor signal and wiring.

Switch to PID mode.

Set [PID ramp] P r P to the minimum permitted by the mechanism without triggering
an [DC Bus Overvoltage] o b F.

Set the integral gain [PID Intgl.Gain] - : L to minimum.

Leave the derivative gain [PID derivative gain] - 4 L at 0.

Observe the PID feedback and the reference.

Switch the drive ON/OFF a number of times or vary the load or reference rapidly a
number of times.

Set the proportional gain [PID Prop.Gain] ~ P L in order to ascertain the compromise
between response time and stability in transient phases (slight overshoot and 1 to 2
oscillations before stabilizing).

If the reference varies from the preset value in steady state, gradually increase the
integral gain [PID Intgl.Gain] ~ : G, reduce the proportional gain [PID Prop.Gain]
r P [ in the event of instability (pump applications), find a compromise between
response time and static precision (see diagram).

10

Lastly, the derivative gain may permit the overshoot to be reduced and the response
time to be improved, although this is more difficult to obtain a compromise in terms of
stability, as it depends on 3 gains.

1

Perform in-production tests over the whole reference range.

Reference
frequency

Regulated
value

PG

/

Stabilization time

’

A

PG high

Overshoot
Static error

|

'rPG low
Rise time

Reference
frequency;

riG

-y

/ rIG high

rlG low

Reference

frequency \

-y

rPG and rlG correct

rdG increased

-

t

The oscillation frequency depends on the system kinematics:

Parameter Rise time Overshoot Stabilization Static error
time

rPG + - + = -

rlG + - ++ + --

rdG + = - - =
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[PID Feedback] F 4 & - Menu

Access

[Complete settings] =» [Generic functions] =» [PID controller] =» [Feedback]

About This Menu

NOTE: This function cannot be used with some other functions.

[Type of Control] E o [ E

Type of control for the PID = unit choice.

Setting Code / Value Description

[nA] nA No units

Factory setting

[Other] okt hEr Other control and unit (%)

[PID Feedback] P : F

PID controller feedback.

Setting Code / Value Description

[No] no Not assigned

Factory setting

[Al1]...[AI3] A« I..A +3 | Analog input Al1...AI3

[Al4]...[Al5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Al Virtual 1] A.v 1! Virtual analogic input 1

[DI7 P +1..P B | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PLC Encoder reference if an encoder module has been inserted.

[AI1 Type]l A + 1EX

Configuration of analog input Al1.

This parameter can be accessed if [PID Feedback] P : F issetto[AM] A . I.

Setting Code / Value Description

[Voltage] 10w 0-10 Vdc

Factory setting

[Current] OR 0-20 mA

[AI1 minvalue] v L I%

Al1 voltage scaling parameter of 0%.
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This parameter can be accessed if:
+ [PID Feedback] P ,F issetto[AI1] A , I, and
« [Al1Type] A : It issetto[Voltage] /0 u.

Setting Description

0.0...10.0 Vdc Setting range

Factory setting: 0.0 Vdc

[A1 max value] u +H %

Al1 voltage scaling parameter of 100%.

This parameter can be accessed if:
» [PID Feedback] F : F issetto[AI1] A , {, and
+ [A1Type] A : It issetto[Voltage] /0 wu.

Setting Description

0.0...10.0 Vdc Setting range

Factory setting: 10.0 Vdc

[A1 min.value] L - L I%

Al1 current scaling parameter of 0%.

This parameter can be accessed if:
+ [PID Feedback] P , F issetto[AI1] A . I, and
« [AI1 Type] A : I E issetto[Current] OA.

Setting Description

0.0...20.0 mA Setting range

Factory setting: 0.0 mA

[Al1 max.value] L - H 1%

Al1 current scaling parameter of 100%.

This parameter can be accessed if:
+ [PID Feedback] P , F issetto[AI1] A , I, and
 [AlType] A : I E issetto[Current] OA.

Setting Description

0.0...20.0 mA Setting range

Factory setting: 20.0 mA

[Alrange] A  IL %

Al1 scaling selection.

This parameter can be accessed if:
+ [PID Feedback] P : F issetto[AI1] A « I, and
 [AI1 Type] A : I E issetto[Current] OA
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[AI2 Type] A 2 £ %

This parameter is forced to [0-100%] P o 5 if:
« [AI1 Type] A : I E isnotsetto[Current] OA, or
* [A1 min.value] L ~ L ! islowerthan 3.0 mA.

Setting Code / Value Description

[0-100%] Paobs Unidirectional: Al1 current scaling is 0% up to 100%.
Factory setting

[-/[+100%] PoSnEL Bidirectional: Al1 current scaling is -100% up to 100%.
[Al1 min. value] L ~ L [ corresponds to -100%. [Al1 max.
value] L ~ H [ corresponds to 100%.

Configuration of analog input Al2.

This parameter can be accessed if [PID Feedback] P : F issetto [AI2] A .2

Setting Code / Value Description

[Voltage] 10u 0-10 Vdc

[Voltage +/-] n 10u -10/+10 Vdc
Factory setting

[AI2 minvalue] v /L 2%

Al2 voltage scaling parameter of 0%.

This parameter can be accessed if:
+ [PID Feedback] P : F issetto[Al2] A .2, and
 [Al2Type] A .2 Lt issetto[Voltage] /0 wu.
Identical to [Al1 minvalue] » /L I, page 373.

[AI2 max value] u +H 2%

Al2 voltage scaling parameter of 100%.

This parameter can be accessed if:
+ [PID Feedback] P : F issetto[Al2] A .2, and
+ [AlI2 Type] A .2 Lt issetto[Voltage] /0 u.
Identical to [Al1 max value] » H !, page 374.

[AI3 Type] A + T E*

Configuration of analog input Al3.
This parameter can be accessed if [PID Feedback] P : F issetto [AI3] A . 3.
Identical to [Al2 Type] A : 2 t , page 374 with factory setting: [Current] O AH.

[AI3 minvalue] v L I%

AlI3 voltage scaling parameter of 0%.

This parameter can be accessed if:
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+ [PID Feedback] P , F issetto[AI3] A , 3, and
+ [AI3 Type] A : I Lt issetto[Voltage] /0 u.
Identical to [Al1 minvalue] » L [, page 373.

[AI3 max value] u +H 3%

Al3 voltage scaling parameter of 100%.

This parameter can be accessed if:
+ [PID Feedback] P , F issetto[AI3] A , 3, and
+ [AI3 Type] A : I L issetto[Voltage] /0 u.
Identical to [AI1 max value] » +H [, page 374.

[AI3 min.value] L - L %

Al3 current scaling parameter of 0%.

This parameter can be accessed if:
+ [PID Feedback] P : F issetto[AI3] A : 3, and
+ [AI3 Type] A : I L issetto[Current] OA.
Identical to [AlI1 min. value] L ~ L [, page 374.

[AI3 max. value] L - H 3%

AlI3 current scaling parameter of 100%.

This parameter can be accessed if:
+ [PID Feedback] P , F issetto[AI3] A , 3, and
+ [AI3Type] A : I L issetto[Current] OA.
Identical to [Al1 max. value] £ - H /, page 374.

[Al3range] A 3L %

Al3 scaling selection.

This parameter can be accessed if:
+ [PID Feedback] P , F issetto[AI3] A , 3, and
* [AI3Type] A Ik issetto[Current] OA
Identical to [Al1 range] A : /L , page 374.

[Al4 Type] A +HEX

Configuration of analog input Al4.

This parameter can be accessed if:
+ VW3A3203 I/O extension module has been inserted, and
+ [PID Feedback] P . F issetto[Al4] A Y.
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Setting Code / Value Description
[Voltage] 10u 0-10 Vdc
[Current] OR 0-20 mA

Factory setting

[Voltage +/-] | n /0w -10/+10 Vdc

[Al4 minvalue] v L Y%

Al4 voltage scaling parameter of 0%.

This parameter can be accessed if:
» [PID Feedback] F : F issetto[Al4] A , 4, and
 [Al4Type] A 4L issetto[Voltage] /0 wu.
Identical to [Al1 minvalue] » /L I, page 373.

[Al4 max value] u + H Y%

Al4 voltage scaling parameter of 100%.

This parameter can be accessed if:
* [PID Feedback] P : F issetto[Al4] A ., 4, and
+ [Al4Type] A 4 E issetto[Voltage] /0 u.
Identical to [Al1 max value] » H |, page 374.

[Al4 min.value] [ - L Y%

Al4 current scaling parameter of 0%.

This parameter can be accessed if:
* [PID Feedback] F . F issetto[Al4] A , 4, and
+ [Al4Type] A 4 E issetto[Current] OA.
Identical to [Al1 min. value] L - L |, page 374.

[Al4 max. value] L - H 4%

Al4 current scaling parameter of 100%.

This parameter can be accessed if:
» [PID Feedback] F : F issetto[Al4] A , 4, and
+ [Al4Type] A : 4 E issetto[Current] OA.
Identical to [Al1 max. value] L -~ H | , page 374.

[Al4d range] A 4L %

Al4 scaling selection.

This parameter can be accessed if:
» [PID Feedback] P , F issetto[Al4] A , 4, and
* [Al4Type] A 4 Lt issetto[Current] O A
Identical to [Al1 range] A « I L , page 374.
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[AIS Type] A 15 E%

Configuration of analog input Al5.

This parameter can be accessed if:
+  VW3A3203 I/O extension module has been inserted, and
» [PID Feedback] F : F issetto [AIS] A 5.

Identical to [Al4 Type] A . HE.

[AIS minvalue] v /L 5%

Al5 voltage scaling parameter of 0%.

This parameter can be accessed if:
* [PID Feedback] P : F issetto [AI5] A 5, and
+ [Al4Type] A : 5L issetto[Voltage] /0 u.
Identical to [AI1 minvalue] » L I, page 373.

[AI5S max value] u +H 5%

Al5 voltage scaling parameter of 100%.

This parameter can be accessed if:
+ [PID Feedback] P , F issetto[AI5] A . 5, and
+ [Al4Type] H : 5L issetto[Voltage] /0 u.
Identical to [Al1 max value] » : H I, page 374.

[AI5S min.value] L - L 5%

AlI5 current scaling parameter of 0%.

This parameter can be accessed if:
* [PID Feedback] P : F issetto[AI5] A 5, and
+ [AI5Type] A : 5L issetto[Current] OA.
Identical to [AI1 min.value] L - L [, page 374.

[AI5S max. value] L - H 5%

AlI5 current scaling parameter of 100%.

This parameter can be accessed if:
* [PID Feedback] P : F issetto [AI5] A 5, and
+ [AI5Type] A : 5L issetto[Current] OA.
Identical to [Al1 max. value] L - H !, page 374.

[AlISrange] A /5L %

Al5 scaling selection.

This parameter can be accessed if:
+ [PID Feedback] P , F issetto[AI5] A . 5, and
+ [AI5Type] A :5E issetto[Current] OA
Identical to [Al1 range] A : /L , page 374.
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[Min PID feedback] P : F /%

Minimum PID feedback.

This parameter can be accessed if [PID Feedback] P . F is not set to [Not
Configured] n o.

Setting 0 Description

0...[Max PID feedback] P . F 2 | Setting range

Factory setting: 100

[Max PID feedback] P : F 2%

Maximum PID feedback.

This parameter can be accessed if [PID Feedback] F : F is not set to [Not
Configured] n o.

Setting 0 Description

[Min PID feedback] Setting range
P .F 1..32,767
Factory setting: 1,000

[PID feedback] - P F %

Value for PID feedback, display only.

This parameter can be accessed if [PID Feedback] F : F is not set to [Not
Configured] n o.

Setting Description

0...65,535 Setting range

Factory setting: 0

[Min Fbk Warning] PA L %

Minimum feedback level warning (for [PID Low Fdbck Warn] P £ A L warning).

This parameter can be accessed if [PID Feedback] F : F is not set to [Not
Configured] n o.

Setting 0 Description

0...65,535 Setting range

Factory setting: 100

[Max Fbk Warning] F A Hx

Maximum feedback level warning (for [PID High Fdbck Warn] P F A H warning).

This parameter can be accessed if [PID Feedback] P : F is not set to [Not
Configured] n o.
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Setting QO

Description

0...65,535

Setting range

Factory setting: 1,000
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[PID Reference] - F - Menu

Access

[Complete settings] =» [Generic functions] =» [PID controller] =» [PID
Reference]

About This Menu

NOTE: This function cannot be used with some other functions.

[Intern PID Ref] P + 1%

Internal PID reference.

This parameter can be accessed if [PID Feedback] P : F is not set to [Not
Configured] n o.

Setting Code / Value Description

[No] no The PID controller reference is given by [Ref Freq 1 Config]
F r I or [Ref.1B channel] F - | b with summing/subtraction/
multiplication functions. Refer to the block diagram, page 219.

Factory setting

[Yes] HES The PID controller reference is internal via [Internal PID ref]
rP .

[Ref Freq 1 Config] F - /%

Configuration reference frequency 1.

This parameter can be accessed if:
+ [PID Feedback] P : F is not set to [Not Configured] » o, and
* [InternPIDRef] P , ,issetto[No] no.

Setting Code/ Description
Value
[Not Configured] | no Not assigned
[AI1] A1 Analog input Al1
Factory Setting
[AI2]...[AI3] A.2.. Analog input Al2...AI3
A.3
[Al Virtual 1] AV 1 Virtual analogic input 1
[Al4]...[AI5] A . 4. Analog input Al4...Al5 if VW3A3203 I/O extension module has
A .5 been inserted
[Ref.Freq-Rmt. LCLC Reference Frequency via remote terminal
Term]
[Ref. Freq- nNdb Reference frequency via Modbus
Modbus]
[Ref. Freq- CAn Reference frequency via CANopen if a CANopen module has
CANopen] been inserted
[Ref. Freq-Com. nEE Reference frequency via fieldbus module if a fieldbus module
Module] has been inserted
[Embedded EEH Embedded Ethernet
Ethernet]
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Setting Code / Description
Value
[DI7 P ... Digital input DI7...DI8 used as pulse input
Pulselnput]...[DI8 | P .8
Pulselnput]
[Encoder] PL Encoder reference if an encoder module has been inserted.

[Min PID reference] P P I%

Minimum PID reference.

This parameter can be accessed if [PID Feedback] P . F is not set to [Not
Configured] n o.

Setting C) Description

[Min PID feedback] P : F |I... Setting range
[Max PID reference] P P 2
Factory setting: 150

[Max PID reference] F : P 2%

Maximum PID reference.

This parameter can be accessed if [PID Feedback] P . F is not set to [Not
Configured] n o.

Setting () Description

[Min PID reference] P : P Setting range
i+ F

/.
[Max PID feedback] P c

Factory setting: 900

[Internal PID ref] - P 1%

Internal PID reference.

This parameter can be accessed if:
+ [PID Feedback] P : F is not set to [Not Configured] » o, and
* [InternPIDRef] P , :issetto[Yes] HE 5.

Setting QO Description

[Min PID reference] P P |... Setting range
[Max PID reference] P P 2

Factory setting: 150

[Auto/Manual assign.] P A u %

Auto/Manual select input.

This parameter can be accessed if [PID Feedback] P : F is not set to [Not
Configured] n o.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting

[DI1]...[DI8] L . 1..L .8 | Digitalinput DI1...DI8
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Setting Code / Value Description
[DI11]...[DI16] | L « 1 1. Digital input DI11...DI116 if VW3A3203 1/O extension module

L+ IB has been inserted
[CDoO]... £dogo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] CLdlio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldlis configuration
[C101]... Cci1ai.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cirii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... £eogi. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2ig fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £Leis fieldbus module regardless of configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c310 in [I/O profile] : o configuration
[C311]... c3ilil. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £csoil. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... £Lsii. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration

n
i

*

Manual PID reference.

Reference input in manual mode.

This parameter can be accessed if:
* [PID Feedback] P : F is not set to [Not Configured] » o, and
* [Auto/Manual assign.] P A u isnotsetto [No] n o.

The preset speeds are active on the manual reference if they have been

configured.
Setting Code / Value Description
[No] no Not assigned
Factory setting
[AI1]...[AI3] A« I..A +3 | Analog input Al1...Al3
[Al4]...[Al5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted
[Ref.Freq- Lt Display terminal source
Rmt.Term]
[Ref. Freq- Nndb Reference frequency via Modbus
Modbus]
[Ref. Freq- CAn Reference frequency via CANopen
CANopen]
[Ref. Freq- nEEL Reference frequency via Com Module
Com. Module]
[Embedded EEH Embedded Ethernet source
Ethernet]
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Setting Code / Value Description
[DI7 P +1..P .8 | Digital input DI7...DI8 used as pulse input
Pulselnput]...
[DI8
Pulselnput]
[Encoder] FL Encoder reference if an encoder module has been inserted.
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[PID preset references] P - : - Menu

Access

[Complete settings] =» [Generic functions] =» [PID controller] =» [Reference
frequency] =» [PID preset references]

About This Menu

The function can be accessed if [PID feedback Assign] P : F is assigned.

[2 PID Preset Assign] P r 2

2 PID Preset assignment.
If the assigned input or bit is at 0, the function is inactive.

If the assigned input or bit is at 1, the function is active.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI18] L . I..L 8 | Digital input DI1...DI8
[DI11]...[DI16] | L . [ I.. Digital input DI11...D116 if VW3A3203 1/O extension module

L. Ib has been inserted
[CDO00]... Cdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... cdiil. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIS configuration
[C101]... Ccioi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cirii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C 115 Modbus Serial regardless of configuration
[C201]... ceol. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £Leis fieldbus module regardless of configuration
[C301]... £3gi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3ig in [I/O profile] : o configuration
[C311]... c3ii. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £csoil. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernet in [I/O profile] : o configuration
[C511]... CLs1I. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[4 PID Preset Assign] P - 4

4 PID Preset assignment.
Identical to [2 PID Preset Assign] P ~ 2 , page 385.

Verify that [2 PID Preset Assign] P ~ 2 has been assigned before assigning this
function.
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[Ref PID Preset 2] - P 2%

Second PID preset reference.

This parameter can be accessed only if [2 PID Preset Assign] P - 2 is assigned.

Setting () Description

[Min PID reference] P P |... Setting range
[Max PID reference] P P 2

Factory setting: 300

[Ref PID Preset 3] - P 3%

Third PID preset reference.

This parameter can be accessed only if [4 PID Preset Assign] P -~ 4 is assigned.

Setting QO Description

[Min PID reference] P P |... Setting range
[Max PID reference] P P 2
Factory setting: 600

[Ref PID Preset4] - P 4%

Fourth PID preset reference.

This parameter can be accessed only if [4 PID Preset Assign] P - 4 and [2 PID
Preset Assign] P - 2 are assigned.

Setting QO Description

[Min PID reference] P . P |I... Setting range
[Max PID reference] P P 2

Factory setting: 900
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[PID Reference] - F - Menu

Access

[Complete settings] =» [Generic functions] =» [PID controller] =» [PID
Reference]

[Predictive Speed Ref] F P %

Predictive speed reference.

This parameter can be accessed if [Access Level] L AL is setto [Expert]E P .

Setting Code / Value Description

[No] no Not assigned
Factory setting

[AI1]...[AI3] A . I..A +3 | Analog input Al1...AI3

[Al4]...[Al5] A +4..A 5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Ref.Freq- LCrC Reference frequency via remote terminal

Rmt.Term]

[Ref. Freq- Ndb Reference frequency via Modbus

Modbus]

[Ref. Freq- LCAn Reference frequency via CANopen

CANopen]

[Ref. Freq- nEE Reference frequency via communication module

Com. Module]

[Embedded EEH Embedded Ethernet

Ethernet]

[DI7 P +1..P B | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.

[Speed Input %] P 5 r %

PID speed input % reference.

This parameter can be accessed if [Access Level] L AL is setto [Expert]E P .

Setting 0 Description

1...100% Setting range

Factory setting: 100%
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[Settings] 5 £ - Menu

Access

[Complete settings] =P [Generic functions] =» [PID controller] =» [Settings]

About This Menu

Following parameters can be accessed if [PID Feedback] P : F is not set to [Not
Configured] n o.

NOTE: This function cannot be used with some other functions.

[PID Prop.Gain] - P L%

PID proportional gain.

Setting QO Description

0.01...100.00 Setting range

Factory setting: 1.00

[Pl Intgl.Gain] - /L

Integral gain.
Setting QO Description
0.01...100.00 Setting range
Factory setting: 1.00

[PID derivative gain] - d L%

Derivative gain.

Setting () Description

0.00...100.00 Setting range

Factory setting: 0.00

[PID ramp] P - P%

PID acceleration/deceleration ramp, defined to go from [Min PID reference]
P P | to[Max PID reference] P , P 2 and conversely.

Setting C) Description

0.0..99.9s Setting range

Factory setting: 0.0 s

[PID Inversion] P [ %

PID inversion.
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Setting Code / Value Description

[No] no No

Factory setting

[Yes] HES Yes

[PID Min Output] P o L %

PID controller minimum output in Hz.

Setting 0 Description

-599.0...599.0 Hz Setting range

Factory setting: 0.0 Hz

[PID Max Output] P o Hx

PID controller maximum output in Hz.

Setting 0 Description

0.0...599.0 Hz Setting range

Factory setting: 60.0 Hz

[PID Error Warning] P E r %

PID error warning.

Setting 0 Description

0...65,535 Setting range

Factory setting: 100

[PID Integral OFF] P , 5%

Integral shunt.

If the assigned input or bit is at 0, the function is inactive (the PID integral is

enabled).
If the assigned input or bit is at 1, the function is active (the PID integral is
disabled).
Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting
[DI1]...[DI8] L .« I.L .8 | DigitalinputDI1...DI8
[DM1]...[DI16] | L « 1 [.. Digital input DI11...DI16 if VW3A3203 I/O extension module
L. IB has been inserted
[CDO00]... cdoo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdll. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ldls configuration
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Setting Code / Value Description
[C101]... Ci1oi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cClii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C1is Modbus Serial regardless of configuration
[C201]... £Leogi.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] [ fieldbus module in [I/O profile] : o configuration
[C211]... cLeii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... c3oil. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3ig in [I/O profile] : o configuration
[C311]... caiil.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] C3iIs regardless of configuration
[C501]... £LsO .. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernetin [I/O profile] : o configuration
[C511]... L5 11.. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[PID accelerationtime] AL L Px

PID: acceleration during start-up.

PID start ramp can be applied before starting the PID controller to allow reaching
quickly the PID reference without increasing PID gains.

Referencefrequency
A

FRS

SFS

LSP

ACCP t
PID controller active

Setting QO Description

0.01...99,99 s Setting range

Factory setting: 5.00 s

(1) Range 0.01 t0 99.99 s or 0.1 t0 999.9 s or 1 to 6,000 according to [Ramp increment] :n r

[PID Start Ref Freq] 5 F 5%

PID start reference frequency.

Setting QO Description

0.0...599.0 Hz Setting range

If [PID Start Ref Freq] 5 F 5 is lower than [Low speed]
L 5 P, this function has no effect.

Factory setting: 0.0 Hz
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[Generic functions] - [Feedback mon.]

[Feedback monitoring] F K /1 - Menu

Access

[Complete settings] =» [Generic functions] =» [Feedback monitoring]

About This Menu

Identical to [Feedback monitoring] F K /71 - Menu , page 247.
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[Generic functions] - [Threshold reached]

[Threshold reached] £ H -~ E - Menu

Access

[Complete settings] =P [Generic functions] =» [Threshold reached]

[Low | Threshold] L £ d L

Current low threshold value (for [Low Current Reached] L £ A L warning).

Setting QO Description

0...65,535 A Setting range

Factory setting: 0 A

[High Current Thd] L £ d

Current high threshold value (for [Current Thd Reached] L £ A warning).

Setting QO Description

0...65,535 A Setting range

Factory setting: Drive nominal current

[Low Freq. Threshold] F £ d L

Motor low frequency threshold (for [Mot Freq Low Thd] F £ A L warning).

Setting () Description

0.0...599.0 Hz Setting range

Factory setting: 0.0 Hz

[Motor Freq Thd] F E d

Motor frequency threshold (for [Mot Freq High Thd] F £ A warning).

Setting 0 Description

0.0...599.0 Hz Setting range

Factory setting: 50.0 Hz

[2 Freq. Threshold] F Z2d L

Motor low frequency second threshold (for [Mot Freq Low Thd 2] F Z A L
warning).
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Setting 0

Description

0.0...599.0 Hz

Setting range

Factory setting: 0.0 Hz

[Freq. threshold 2] F 2 d

Motor frequency threshold 2 (for [Mot Freq High Thd 2] F 2 A warning).

Setting ()

Description

0.0...599.0 Hz

Setting range
Factory setting: 50.0 Hz

[Motor Thermal Thd] £ £ d

Motor thermal state threshold (for [Motor Therm Thd reached] £ 5 A warning).

Setting C)

Description

0...118%

Setting range

Factory setting: 100%

[Motor2 therm. level] £ E d 2

Motor 2 thermal state threshold (for [Mot2 Therm Thd reached] £ 5 2 warning).

Setting 0

Description

0...118%

Setting range

Factory setting: 100%

[Motor3 therm. level] £ £ d 3

Motor 3 thermal state threshold (for [Mot3 Therm Thd reached] £ 5 3 warning).

Setting ()

Description

0...118%

Setting range
Factory setting: 100%

[Motor4d therm. level] £ £ d 4

Motor 4 thermal state threshold (for [Mot4 Therm Thd reached] £ 5 4 warning).

Setting 0

Description

0...118%

Setting range

Factory setting: 100%
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[Reference high Thd] - £ d

Reference frequency high threshold (for [Ref Freq High Thd reached] - E A H

warning).

Setting QO

Description

0.0...599.0 Hz

Setting range

Factory setting: 0.0 Hz

[Reference low Thd] - £ d L

Reference frequency low threshold (for [Ref Freq Low Thd reached] - £ A L

warning).

Setting ()

Description

0.0...599.0 Hz

Setting range

Factory setting: 0.0 Hz

[High torque thd.] E E H

High torque threshold (for [High Torque Warning] £ £ H A warning).

Setting QO

Description

-300...300%

Setting range

Factory setting: 100%

[Low torque thd.] E E L

Low torque threshold (for [Low Torque Warning] £ £ L A warning).

Setting QO

Description

-300...300%

Setting range

Factory setting: 50%
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[Generic functions] - [Mains contactor command]

[Mains contactor command] L L L - Menu

Access

About This Menu

[Complete settings] =» [Generic functions] =» [Mains contactor command]

The line contactor closes every time a run command (forward or reverse) is sent
and opens after every stop, as soon as the drive is locked. For example, if the stop
mode is stop on ramp, the contactor opens when the motor reaches zero speed.

NOTE: The drive control power supply must be provided via an external 24
Vdc source.

NOTICE

DAMAGE TO THE DRIVE

Do not use this function at intervals of less than 60 s.

Failure to follow these instructions can result in equipment damage.

Example circuit (24 Vdc power supply):

3...
) a— Run/Reset |: K11
K10
\\ ——————————————————————————————— K11
KM1
o L2 L3 !
! ATVeee }
! < o |
U VW P24  COM & o Dle Din +24|
L O @ S O T O------ O O T ———————— TTO
K11
Fwd/Rv
24V =SRC | |
! +24V O— K10
| oV o /]

Dls = Run command [Forward] F -~ d or [Reverse] - - 5
R+<A/R<C = [Mains Contactor] L L [

Din = [Drive Lock] L E 5

NOTE: The Run/Reset key must be pressed once the emergency stop key
has been released.
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[Mains Contactor] L L [

Mains contactor control.

Setting Code / Value Description
[No] no Not assigned
Factory setting
[R2]...[R3] re.ri Relay output R2...R3
[R4]...[R6] rd.rb Relay output R4...R6 if VW3A3204 relay output option module
has been inserted
[DQ1 Digital do | Digital output DQ1
Output]
[DQ11 Digital do | I.. Digital output DQ11...DQ12 if VW3A3203 1/O extension module
Output]... do I2 has been inserted
[DQ12 Digital
Output]
[R61]...[R66] rb I...r 66 | Relay R61...R66
NOTE: This selection can be accessed on ATV960,
ATV980 equipped with Cabinet 10.

[Drive Lock] L E 5%

Drive lock assignment.

This parameter can be accessed if:

+ [Mains Contactor] L L [ is assigned, or

+ [CB start pulse activated] [ b E P is assigned, or

» [CB stop pulse activated] [ b d P is assigned.

The drive locks when the assigned input or bit changes to 0.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting
[CDO00]... cdon Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... cCdil Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ld1is configuration
[C101]... ci1ol Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... Ci1l.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... cz2zoil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2io fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... c3oil.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... caiil.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] CL3ils regardless of configuration
[C501]... CL501.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] Csi1o Ethernet in [I/O profile] : o configuration
[C511]... LS5 1.. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration
[DI1 (Low LIL..LBL Digital input DI1...DI8 used at low level
level)]...[DI8
(Low level)]
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Setting Code / Value Description
[DI11 (Low L 1iIL.. Digital input DI11...DI16 used at low level if VW3A3203 1/O
level)]...[DI16 L IBL extension module has been inserted
(Low level)]
[DI52 (Low d52L.. Cabinet low level assignment digital inputs
Iivel)}...[DIISQ d53L NOTE: This selection can be accessed on ATV960,
(Low level)] ATV980 equipped with Cabinet 10.

[Mains V.timeout] L L £

Monitoring time for closing of line contactor.

Setting Description

1..999 s Setting range

Factory setting: 5 s
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[Generic functions] - [Output contactor cmd]

[Output contactorcmd] o L L - Menu

Access

[Complete settings] =» [Generic functions] =» [Output contactor cmd]

About This Menu

This function allows the drive to control and/or monitor a contactor installed
between the drive and the motor.

The control of the output contactor by the drive is activated by assigning [Out.
contactor Assign] o L L. A request to close the contactor is done when a run
command is activated. A request to open the contactor is done when no current is
applied to the motor.

The monitoring of the output contactor by the drive is activated by assigning the
feedback to [Output contact. Fdbk] ~ L A. In the event of an inconsistency, the
drive triggers:

* [Out Contact Opened Error] F L F 2 error, if the [Output contact. Fdbk]
r [ A is not closed before the end of [Delay to motor run] d & 5 orif the
[Output contact. Fdbk] ~ L A opens if the motor is running.

* [Out Contact Closed Error] F L F [ error, if [Output contact. Fdbk] - L A
is not opened before the end of [Delay to open con.] d A 5 or if the [Output
contact. Fdbk] - £ A closes if the motor is stopped.

T T T T T T T T T T T T T T T T |

|

|

Control Feedback |
|

|

|

NOTE:

* [Out Contact Opened Error] F L F 2 error can be cleared by a
transition from 1 to 0 of the run command.

* [Out. contactor Assign] o L L and [Output contact. fdbk] - L A can
be used individually.

» Ifthe DC injection braking function is used, the output contactor does not
close as long as DC injection braking is active
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A
T
Aocc
l ! d;? vl
ARCA |\ FCFe | FCF FGF I : :
| [
| ,/¥ | I I
| [ I [
| | ; | I A
ﬁ”’ AS *d A E ! It
A | I
I I | |
I I | I
I I | I
\ 4 | 0 Hz 4 | OHz v |O>Hz

[Out. Contactor Assign] o L [

1 OCC and RCA assigned
2 RCA assigned
3 OCC assigned

t Time

R Run command

OCC Output contactor
RCA Output contactor feedback
NA Not Assigned

MF Motor frequency

Output contactor control.

Setting Code / Value Description

[No] no Function not assigned.
Factory setting

[R2]...[R3] r2..r3 Relay output R2...R3

[R4]...[R6] r4.rb Relay output R4...R6 if VW3A3204 relay output option module
has been inserted.

[DQ1 Digital do | Digital output DQ1.

Output]

[DQ11 Digital do | I. Digital output DQ11...DQ12 if VW3A3203 /O extension module

Output]... do I2 has been inserted.

[DQ12 Digital

Output]

[R61]...[R66] rb6 I..r 66 | Relay R61...R66

NOTE: This selection can be accessed on ATV960,
ATV980 equipped with Cabinet 10.
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[Output contact fdbk] - L A

Output contactor fbdk.

The motor starts to run when the assigned digital input or bit switches to 0.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting
[DI1 (Low LIL..LBL Digital input DI1...DI8 used at low level
level)]...[DI8
(Low level)]
[DI11 (Low L 1IL.. Digital input DI111...DI16 used at low level if VW3A3203 I/0O
level)]...[DI16 L IbL extension module has been inserted
(Low level)]
[C101]... C1 Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] cCili Modbus Serial in [I/O profile] : o configuration
[C111]... Ci Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] ciri Modbus Serial regardless of configuration
[C201]... £Leogi.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] [ fieldbus module in [I/O profile] : o configuration
[C211]... £Leii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... c3oil. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3ig in [I/O profile] : o configuration
[C311]... caiil.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] [ Y regardless of configuration
[C501]... csoil. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... Cs11. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] CL515 Ethernet regardless of configuration

[Delay to motorrun] d b 5

Delay to close o/p cont.

This parameter delays:

» Motor control following the sending of a run command when the drive only
monitors the output contactor.

» The [Out Contact Opened Error] F L F 2 error monitoring if the [Output
contact fdbk] - L A is assigned.

The time delay must be greater than the closing time of the output contactor.

This parameter can be accessed if [Out. contactor Assign] o L L or [Output
contact fdbk] - £ A is assigned.

Setting

Description

0.05...60.00 s

Setting range

Factory setting: 0.15 s

[Delay to opencon.] d A 5

Delay to open contactor

This delay must be greater than the opening time of the output contactor.
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If the value of digital input assigned to the [Output contact fdbk] - L A is not 0 at
the end of this delay, [Out Contact Closed Error] F L F [ error is triggered. If
this parameter is set to 0, the [Out Contact Closed Error] F L F [ erroris not

monitored.

This parameter can be accessed if [Output contact fdbk] ~ L A is assigned.

Setting Description

0.00...5.00 s Setting range

Factory setting: 0.10 s
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[Generic functions] - [Reverse disable]

[Reverse disable] - E 1 n - Menu

Access

[Complete settings] =P [Generic functions] =» [Reverse disable]

[Reverse Disable] - 1 n

Reverse direction disable.

Reverse direction requests sent by digital inputs are taken into account.

Reverse direction requests sent by the Graphic Display Terminal or sent by the
line are not taken into account.

Any reverse speed reference originating from the PID, summing input, and so on,
is interpreted as a zero reference (0 Hz).

Setting

Code / Value

Description

[No]

no

Motor rotation direction is defined by the run command
[Forward] F - d or [Reverse] - ~ 5 and the sign of the
reference frequency.

When the reference frequency is positive and a:

* [Forward] F - d run command is given: the motor starts
in forward direction

* [Reverse] r r 5 run command is given: the motor starts
in reverse direction

When the reference frequency is negative and a:

* [Forward] F - d run command is given: the motor starts
in reverse direction

* [Reverse] - - 5 run command is given: the motor starts
in forward direction

[Yes]

YES

Any reverse speed reference originating from the PID,
summing input, and so on, is interpreted as a zero reference (0
Hz).

[Absolute]

AbS

Motor rotation direction is defined by the run command
[Forward] F - d or [Reverse] r ~ 5 regardless of the sign of
the reference frequency (i.e only the absolute value of the
reference frequency is considered).
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[Generic functions] - [Torque limitation]

[Torque limitation] £ o L - Menu

Access

[Complete settings] =» [Generic functions] =» [Torque limitation]

About This Menu

There are 2 types of torque limitation:
» With a value that is fixed by a parameter (torque or power)
+ With a value that is set by an analog input (Al or pulse)

If both types are enabled, the lowest value is taken into account.

These 2 types can be configured or switched remotely using a digital input or via
the communication bus.

EPI no |a
R
EFPNL YyES
l . DI
EL 1] :
EL /L -t ¢ p :
—>
Al, PI
PR
Al PI
PR

1 Torque limitation via parameter

2 Lowest value taken into account

3 Torque limitation via analog input, RP
4 Limitation value

5 Torque limitation via parameter in power

[Torque limit activ.] E L A

Activation of the permanent torque limitation.
If the assigned input or bit is at 0, the function is inactive.

If the assigned input or bit is at 1, the function is active.
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Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[Yes] HES Yes
[DI1]...[DI8] L « I..L +8 | Digital input DI1...DI8
[DI11]...[DI16] | L .« I I.. Digital input DI11...DI16 if VW3A3203 I/O extension module

L IB has been inserted
[CDO00]... cdoo.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o
[CD10] Ldio configuration
[CD11]... Ldll.. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] LdIs configuration
[C101]... Ci10il.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] [ Modbus Serial in [I/O profile] : o configuration
[C111]... cCiii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C 115 Modbus Serial regardless of configuration
[C201]... cezoil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] c2io fieldbus module in [I/O profile] : o configuration
[C211]... ceii.. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... cioi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... C3ili.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3Is regardless of configuration
[C501]... csoil. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernet in [I/O profile] : o configuration
[C511]... Csii. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] £Ls515 Ethernet regardless of configuration

[Pmax Motor] £ P 1111

Maximum power in motor mode.

This parameter can be accessed if [Torque limit activ.] £ L A is not set to [Not
Assigned] n o.

Setting {)

Description

10...300%

Setting range

Factory setting: 300%

[Pmax Generator] £ P15

Maximum acceptable power in generator mode.

This parameter can be accessed if [Torque limit activ.] £ L A is not set to [Not
Assigned] n o.

Setting QO

Description

10...300%

Setting range

Factory setting: 300%
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[Torque increment] ' n E P%

Torque limitation increment.

This parameter can be accessed if [Torque limit activ.] £ L A is not set to [No]
nao.

Selection of units for the [Motoring torque lim] £ L . /7 and [Gen. torque limit]
E L L parameters.

Setting Code / Value Description
0.1% g1 Unit 0.1%
1% ! Unit 1%

Factory setting

[Motoring torque lim] £ L , 1%

Motor torque limitation.

This parameter can be accessed if [Torque limit activ.] £ L A is no setto [No]
nao.

Torque limitation in motor mode, as a % or in 0.1% increments of the rated torque
in accordance with the [Torque increment] . n £ P parameter.

Setting 0 Description

0...300% Setting range

Factory setting: 100%

[Gen. torque limit] £ L L%

Generative torque limitation.

This parameter can be accessed if [Torque limit activ.] £ L A is not set to [No]
nao.

Torque limitation in generator mode, as a % or in 0.1% increments of the rated
torque in accordance with the [Torque increment] : n E P parameter.

Setting 0 Description

0...300% Setting range

Factory setting: 100%

[Analog limit activ.] £ L [ %

Activation (analog input) by a digital input.

This parameter can be accessed if [Ref Torque Assign] £ A A or [Ref Torque 2
Assign] E A A 2 is configured.

Identical to [Torque limit activ.] £ L A.

If the assigned input or bit is at O:

» The limitation is specified by the [Motor torque limit]£ L 1 and [Gen.
torque limit] £ L . L parameters if [Torque limit activ.] £ L A is not set to
[NO] nao.

* No limitation if [Torque limit activ.] £ L A is setto [No] n o.
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If the assigned input or bit is at 1: the limitation depends on the input assigned by
[Ref Torque Assign] £ A A or [Ref Torque 2 Assign] E HA 2.

NOTE: If both limitation (by input assigned and parameter) are enabled at the
same time, the lowest value is taken into account.

[Ref Torque Assign] £ A A

Activation by an analog value.

If the function is assigned, the limitation varies between 0% and 300% of the rated
torque based on the 0% to 100% signal applied to the assigned input.

Examples:12 mA on a 4-20 mA input results in a limitation to 150% of the rated
torque 2.5 Vdc on a 10 Vdc input results in 75% of the rated torque.

Setting Code / Value Description
[No] no Analog input is not assigned
Factory setting
[AI1]...[AI3] A . I..A 3 | Analoginput Al1...AlI3
[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has

been inserted

[Al Virtual 1] AV Virtual analogic input 1

[DI7 P +1..P B | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.

[Ref Torque Switch Assign] E A5 u

Reference torque switch assignment.

This parameter can be accessed if [Ref Torque Assign] E A A or [Ref Torque 2
Assign] £ AA 2 arenotsetto [No] n o.

Identical to [Torque limit activ.] £ L A.

[Ref Torque 2 Assign] E AHA 2

Activation by another analog value.

Identical to [Ref Torque Assign] £ A A.

[Trg/l limit. stop] 5 5 &

Torque current limitation: behavior configuration.

Setting Code / Value Description

[Ignore] no Detected error ignored
Factory setting

[Freewheel HES Freewheel stop

Stop]

[Per STT] SEE Stop according to [Type of stop] 5 £ £ parameter but without
an error triggered after stop

[Fallback LFF Change to fallback speed, maintained as long as the detected

Speed] error persists and the run command has not been removed (1)
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Setting Code / Value Description

[Spd rL5S The drive maintains the speed being applied when the detected

maintained] error occurred, as long as the detected error is active and the
run command has not been removed(").

[Ramp stop] rfP Stop on ramp

[Fast stop] FSE Fast stop

[DC injection] | JL DC injection

1 Because, in this case, the detected error does not trigger a stop, it is recommended to assign a
relay or logic output to its indication.

[Trg/l limit. time out] 5 £ o

Torque current limitation: [Torque Limitation Error] 5 5 F error delay and
[Torque Limit Reached] 5 5 A warning delay.

Setting ()

Description

0...9,999 ms

Setting range

Factory setting: 1,000 ms

NHA80757.10
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[Generic functions] - [2nd current limit.]

[2nd current limit.] L L : - Menu

Access

[Complete settings] =» [Generic functions] =» [2nd current limit.]

[Current Limitation2]L [ 2

Current limitation switching assignment
If the assigned input or bit is at 0, the first current limitation is active.

If the assigned input or bit is at 1, the second current limitation is active.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L . 1..L +B | Digital input DI1...DI8
[DI11]...[DI16] L1 Digital input DI11...DI116 if VW3A3203 I/O extension module

L., 16 has been inserted
[CDO00]... Cdogo.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdilil. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] CdIS configuration
[C101]... Ci1oi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] [ Modbus Serial in [I/O profile] : o configuration
[C111]... cCilii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... £ceoi.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... c3oil.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... c3ii. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3115 regardless of configuration
[C501]... £csoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernetin [I/O profile] : o configuration
[C511]... C511.. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] CL515 Ethernet regardless of configuration

[Current Limit2 Value]L L 2%

Current limitation 2 value.

This parameter can be accessed if [Current Limitation2] L [ 2 is not set to [No]
no.
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NOTICE

OVERHEATING

» Verify that the motor is properly rated for the maximum current to be applied
to the motor.

» Verify that the parameter [Current Limitation] £ L . is set to a value lower
or equal to the value shown in this table.

» Consider the duty cycle of the motor and all factors of your application
including derating requirements in determining the current limit.

Failure to follow these instructions can result in equipment damage.

The adjustment range is limited to 1.5 In.

NOTE: If the setting is less than 0.25 In, the drive may lock in [Output Phase
Loss] o P L if this has been enabled. If it is less than the no-load motor
current, the motor cannot run.

Setting 0 Description

0..1.5In(M Setting range
Factory setting: 1.2 In(V)

(1) + n corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[Current limitation] L L %

First current limitation value

NOTICE

OVERHEATING

» Verify that the motor is properly rated for the maximum current to be applied
to the motor.

» \Verify that the parameter [Current Limitation] L L . is set to a value lower
or equal to the value shown in this table.

» Consider the duty cycle of the motor and all factors of your application
including derating requirements in determining the current limit.

Failure to follow these instructions can result in equipment damage.

The adjustment range is limited to 1.5 In.

NOTE: If the setting is less than 0.25 In, the drive may lock in [Output Phase
Loss]o P L if this has been enabled. If it is less than the no-load motor
current, the motor cannot run.

Setting 0 Description

0..1.5In(M Setting range

Factory setting: 1.2 In(1)

(1) + n corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.
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[Generic functions] - [Jog]

[Jog] /o L - Menu

Access

[Complete settings] =» [Generic functions] =» [Jog]

[Jog Assign] J o L

Jog assignment.

The JOG function is only active if the command channel and the reference
channels are on the terminals.

This function can be used if:
+ [PID Feedback] P : F is set to [Not Configured] n o, and
+ [Brake logic control] & L L issetto[No] n o, and

» [High speed hoisting] H 5 o is setto [No] n o, and

* [+ Speed Assign] u 5 : and [- Speed Assign] d 5 : are set to [Not
Assigned] n o, and

* [Ref Freq 2 Config] F - 2 is set to [Ref Frequency viaDI] u PdE.
The function is active when the assigned input or bit is at 1.

Example: 2-wire control operation ([2/3-Wire Control] £ L L =[2-Wire Control ]

cr.

MF
Rf

Rf (JGF)

Rf (JGF)

LI (JOG)

0

Rp
DEC/DE2

Rp: 0.1s

JGt

MF Motor frequency

Rf Reference

Rp Ramp
Rp: 0.1 s Ramp forcedt0 0.1 S

Fw Forward

R Reverse
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Description

Not assigned

Factory setting

Digital input DI1...DI8

Digital input DI11...DI16 if VW3A3203 1/0 extension module
has been inserted

Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
configuration

Virtual digital input CMD.11...CMD.15 regardless of
configuration

Virtual digital input CMD1.01...CMD1.10 with integrated
Modbus Serial in [I/O profile] : a configuration

Virtual digital input CMD1.11...CMD1.15 with integrated
Modbus Serial regardless of configuration

Virtual digital input CMD2.01...CMD2.10 with CANopen®
fieldbus module in [I/O profile] : o configuration

Virtual digital input CMD2.11...CMD2.15 with CANopen®
fieldbus module regardless of configuration

Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
in [I/O profile] : o configuration

Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
regardless of configuration

Virtual digital input CMD5.01...CMD5.10 with integrated
Ethernet in [I/O profile] : o configuration

Setting Code / Value
[Not no
Assigned]
[DI1]...[DI8] L I.L.H
[DI11]...[DI16] | L . ! 1.
L. IB
[CDO00]... cdoo..
[CD10] £Ldio
[CD11]... Cdill.
[CD15] £d1I5
[C101]... cioil..
[C110] ci110
[C111]... A I A
[C115] L 115
[C201]... ceaoi.
[C210] £teio
[C211]... czil.
[C215] £e2is
[C301]... c3aoi.
[C310] 3o
[C311]... cC3il.
[C315] £L3ls
[C501]... £soi.
[C510] cs 1o
[C511]... Ls1I.
[C515] £515

Virtual digital input CMD5.11...CMD5.15 with integrated
Ethernet regardless of configuration

[Jog frequency] J L F X

This parameter can be accessed if [Jog Assign] /o L isnotsetto [No] n o.

Setting QO

Description

0.0...10.0 Hz

Setting range

Factory setting: 10.0 Hz

[Jog Delay] /G E %

This parameter can be accessed if [Jog Assign] ( / o G) is not set to [No] (n o).

Setting QO

Description

0.0..20s

Setting range

Factory setting: 0.5 s
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[Generic functions] - [High Speed Switching]

[High Speed Switching] L H5 - Menu

Access

[Complete settings] =» [Generic functions] =» [High Speed Switching]

[2 High speed] 5 H 2

2 High speed assign.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[Mot Freq FER Motor frequency high threshold reached
High Thd]
[2nd FreqThd | F2A Second frequency threshold reached
Reached]
[DI1]...[DI8] L + I..L +B | Digital input DI1...DI8
[DI11]...[DI16] | L « [ I.. Digital input DI11...DI116 if VW3A3203 I/O extension module

L 1B has been inserted
[CDO00]... cdoao.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] rLdio configuration
[CD11]... Cdll. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] Ld1Is configuration
[C101]... Ccioil. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] cri1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCrii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... cz2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ce2ii.. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] Le2is fieldbus module regardless of configuration
[C301]... C3gi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] [ in [I/O profile] : o configuration
[C311]... C3ii. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3115 regardless of configuration
[C501]... £Lsoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csi1o Ethernetin [I/O profile] : o configuration
[C511]... LS 1. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[4 High speed] 5 H Y

4 High speed assign.

NOTE: In order to obtain 4 High speed, [2 High speed] 5 H £ must also be
configured.

Identical to [2 High speed] 5 H 2.
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[High speed] H5 P
Motor frequency at maximum reference, can be set between [Low speed] L 5 P
and [Max frequency] E F r.

The factory setting changes to 60 Hz if [Motor Standard] & F r is set to [60Hz
NEMA] 6 0.

To help prevent [Motor Overspeed] 5 o F error, it is recommended to have [Max
Frequency] E F ~ equal to or higher than 110% of [High Speed] H5 P.

Setting 0 Description

0...599 Hz Setting range

Factory setting: 50 Hz

[High speed 2] H5 P 2%
Visible if [2 High speed] 5 H 2 isnotsetto [No] n o.
Identical to [High speed] H5 P.

[High speed 3] H5 P 3%
Visible if [4 High speed] 5 H 4 is not setto [No] n o.
Identical to [High speed] H5 P.

[High speed 4] H5 P Y%

Visible if [4 High speed] 5 H 4 is not setto [No] n o.
Identical to [High speed] H5 P.
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[Generic functions] - [Memo reference frequency]

[Memo reference frequency] 5 P 1 - Menu

Access

[Complete settings] =» [Generic functions] =%» [Memo reference frequency]

About This Menu

Saving a speed reference value using a digital input command lasting longer than
0.1s.

» This function is used to control the speed of several drives alternately via a
single analog reference and one digital input for each drive.

» Itis also used to confirm a line reference (communication bus or network) on
several drives via a digital input. This allows movements to be synchronized
by getting rid of variations when the reference is set.

* Thereference is acquired 100 ms after the rising edge of the request. A new
reference is not then acquired until a new request is made.

= — — reference
FrH

o ——
e
—_
—_

Dix (SPM)

l |

100 ms 100 ms 1 100 ms t

FrH Reference frequency before ramp
rUn Run command

DIx (SPM) [Ref Freq Memo assign] 5 P 1

[Ref Freq Memo assign] 5 P 11

Reference frequency memory assignment

Function active if the assigned input is at active state.

Setting Code / Value Description
[Not no Not assigned
Assigned]

Factory setting

[DH]...[DI8] L . I..L +8 | Digitalinput DI1...DI8

[DI11]...[DI16] Digital input DI11...DI116 if VW3A3203 I/O extension module

has been inserted

~~
-
o
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[Generic functions] - [Brake logic control]

[Brake logic control] b L L - Menu

Access

[Complete settings] =» [Generic functions] =» [Brake logic control]

About This Menu

Identical to [Brake logic control] b L L - menu.
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[Generic functions] - [Limit switches]

[Limit switches] L 5 £ - Menu

Access

[Complete settings] =» [Generic functions] =% [Limit switches]

About This Menu

This function can be used to manage trajectory limits using limit switches

The stop mode is configurable.When the stop contact is activated, startup in the
other direction is authorized.

Example:

_'i\‘,_ _‘l\{_
O O
R1 R F F1

- —

/

R Reverse

R1 Reverse stop

F Forward

F1 Forward stop

The stop is activated when the input is at 0 (contact open).
[Stop FW assign] L A F
Stop forward limit assignment.
Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[CDO00]... cdoo.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o
[CD10] CdiIo configuration
[CD11]... cdil Virtual digital input CMD.11...CMD.15 regardless of
[CD15] CdIs configuration
[C101]... Cioil.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCi1l.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C1is Modbus Serial regardless of configuration
[C201]... Leoi.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] [ fieldbus module in [I/O profile] : o configuration
[C211]... cLeii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
[C301]... £c3aoi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... caili.. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] CL3is regardless of configuration
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Setting Code / Value Description

[C501]... £csaoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] cs 1o Ethernet in [I/O profile] : o configuration

[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[DI1 (Low LIL..LAL Digital input DI1...DI8 used at low level

level)]...[DI8

(Low level)]

[DI11 (Low L. Digital input DI11...DI16 used at low level if VW3A3203 1/O
level)]...[DI16 L extension module has been inserted

(Low level)]

[DI52 (Low d52L.. Cabinet low level assignment digital inputs
I(Ie_vel)}...[DIISQ d53L NOTE: This selection can be accessed on ATV960,
(Low level)] ATV980 equipped with Cabinet 10.

[Stop RV assign] L A r

Stop reverse limit assignment.

Identical to [Stop FW assign] L A F.

[Stop type] L A5

Stop type on limit switch.

This parameter can be accessed if [Stop FW assign] L A F or [Stop RV assign]
L A r is assigned.

When the assigned input changes to 0, the stop is controlled in accordance with
the selected type.Restarting is only authorized for the other operating direction
once the motor has stopped. If the two inputs [Stop FW assign] L A F and [Stop
RV assign] L A r are assigned and at state 0, restarting will be impossible.

Setting Code / Value Description
[On Ramp] rnPeP Stop on ramp
[Fast stop] FSE Fast stop
[Freewheel nSE Freewheel stop
Stop]

Factory setting

NHA80757.10

417



Variable Speed Drives for Asynchronous and Synchronous
Motors [Complete settings] L 5 E -

[Generic functions] - [Positioning by sensors]

[Positioning by sensors] L P o

Access

[Complete settings] =» [Generic functions] =» [Positioning by sensors]

About This Menu

This function is used for managing positioning using position sensors or limit
switches linked to digital inputs or using control word bits:

» Slowing down
» Stopping

The activation level for the inputs and bits can be configured on a rising edge
(change from 0 to 1) or a falling edge (change from 1 to 0). The example below
has been configured on a falling edge:
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Fc

Rc

dHAF

St FW FSd FS St R

Fc Forward run command

Rc Reverse run command

F Frequency

FW Forward

FSd Forward Slowdown

FS Forward Stopping

St Stop

R Reverse

The slowdown mode and stop mode can be configured.

The operation is identical for both directions of operation. Slowdown and stopping
operate according to the same logic, described below.

Example: Forward slowdown, on falling edge
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The forward slowdown takes place on a falling edge (switch from 1 to 0) of the
input assigned to forward slowdown if it occurs in forward direction. The
reference frequency value is limited to [Low Speed] L 5 P.

In the forward slowdown area, the movement in the opposite direction is
authorized at high speed.

The slowdown command is deleted on a rising edge (switch from 0 to 1) of
the input assigned to forward slowdown if it occurs in reverse direction.

A forward slowdown is stored, even in the event of a power outage.
A bit or a digital input can be assigned to disable this function.

Although forward slowdown is disabled while the disable input or bit is at 1,
sensor changes continue to be monitored and saved.

Example: Positioning on a limit switch, on falling edge

%

O ® O O

R2 R1 ‘ R F ‘ F1 F2

~
N
~
N

NTIIN

R Reverse

R1 Reverse slowdown

R2 Reverse stop

F Forward

F1 Forward slowdown

F2 Forward stop

AWARNING

LOSS OF CONTROL

Verify correct connection of the limit switches.

Verify the correct installation of the limit switches. The limit switches must be
mounted in a position far enough away from the mechanical stop to allow for
an adequate stopping distance.

You must release the limit switches before you can use them.
Verify the correct function of the limit switches.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Operation with short cams:

420

NHA80757.10



Variable Speed Drives for Asynchronous and Synchronous
[Complete settings] L 5 E - Motors

After the switches have been configured, the drive does not yet have a valid
position.

AWARNING

LOSS OF CONTROL

» Verify that the drive is between the reverse deceleration switch and the
forward deceleration switch before you enable the drive for the first time if
you have configured deceleration switches and stop switches.

» Verify that the drive is between the reverse stop switch and the forward stop
switch before you enable the drive for the first time if you have configured
stop switches, but no deceleration switches.

» If you have configured switches, verify that the drive is within the permissible
movement range before you use the function for the first time.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

AWARNING

LOSS OF CONTROL

When the drive is switched off, it stores the range which it is currently in.

+ If the system is moved manually while the drive is off, you must restore the
original position before switching it on again.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

In this instance, when operating for the first time or after restoring the factory
settings, the drive must initially be started outside the slowdown and stop zones in
order to initialize the function.

F1z

F1

F2

F1 Forward slowdown

F1z Forward slowdown zone
F2 Forward stop

F2z Forward stop zone
Operation with long cams:

In this instance, there is no restriction, which means that the function is initialized
across the whole trajectory.
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F1z

F1

- Y

F1 Forward slowdown

F1z Forward slowdown zone

F2 Forward stop

F2z Forward stop zone

Stop at distance calculated after deceleration limit switch

This function can be used to control the stopping of the moving part automatically
once a preset distance has been traveled after the slowdown limit switch. On the
basis of the rated linear speed and the speed estimated by the drive when the
slowdown limit switch is tripped, the drive will induce the stop at the configured
distance. This function is useful in applications where one manual-reset overtravel
limit switch is common to both directions. It will then only respond to help
management if the distance is exceeded. The stop limit switch retains priority in
respect of the function.

The [Deceleration type] d 5 F parameter can be configured to obtain either of
the functions described below:

F
d5F=5kd
SF tomm L A
D
A B -
F ==
d5F=aoFE
SF S—
N oo

A B

A Slowdown limit switch reached
B Automatic stop at a distance

D Distance

F Frequency

SF Slowdown frequency

Note:
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» If the deceleration ramp is modified while stopping at a distance is in
progress, this distance will not be observed.

» If the direction is modified while stopping at a distance is in progress, this
distance will not be observed.

AWARNING

LOSS OF CONTROL

This function does not replace the limit switch.
« Verify that the configured distance is actually possible.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

[Stop FW limitsw.] 5 A F

Stop switch forward.

If the parameters SAF, SAr, dAF and dAr are set in such a way that the signal is
triggered with a rising edge, no command is triggered in the case of an interruption
of the signal cable to the switch or if the switch becomes inoperative.

AWARNING

LOSS OF CONTROL

In your risk assessment, take into account all potential consequences of
triggering a signal with a rising edge.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

If this parameter is assigned to a virtual digital, the function is active if the
assigned input or bit is at 0.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting.

[DI1]...[DI8] L « I..L +B | Digital input DI1...DI8
[DI11]...[DI16] | L « [ I.. Digital input DI11...DI116 if VW3A3203 1/O extension module

LB has been inserted
[DI1 (Low LiL..LAL Digital input DI1...DI8 used at low level
level)] ...[DI8
(Low level)]
[DI11 (Low L 1iIL.. Digital input DI11...DI116 used at low level if VW3A3203 I/O
level)]...[DI16 L IBL extension module has been inserted
(Low level)]
[CDO00]... cdoao.. Virtual digital input CMD.0...CMD.15 in [I/O profile] : o
[CD15] LdI5s configuration
[C101]... Cioi.. Virtual digital input CMD1.01...CMD1.15 with integrated
[C115] L1115 Modbus Serial in [I/O profile] : o configuration
[C201]... ceoil.. Virtual digital input CMD2.01...CMD2.15 with CANopen®
[C215] L2215 fieldbus module [I/O profile] : o configuration
[C301]... c3ioi.. Virtual digital input CMD3.01...CMD3.15 with a fieldbus
[C315] £315 module in [I/O profile] : o configuration
[C501]... csaoil.. Virtual digital input CMD5.01...CMD5.15 with integrated
[C515] LS5 15 Ethernet in [I/O profile] : o configuration

NHA80757.10
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[Stop RV limitsw.] 5 A r

Stop switch reverse.

Identical to [Stop FW limitsw.] S AF.

[Forward Slowdown] 4 A F

Slowdown attained forward.

Identical to [Stop FW limit sw.] 5 A F.

[Reverse Slowdown] d A r

Slowdown attained reverse.

Identical to [Stop FW limitsw.] 5 A F.

[Disable limit sw.] L L 5%

Limits switches

clearing.

AWARNING

LOSS OF CONTROL

If [Disable limit sw.] L L 5 is set to an input and activated, the limit switch
management will be disabled.

+ Verify that activating this function does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The action of the limit switches is disabled when the assigned bit or input is at 1. If,
at this time, the drive is stopped or being slowed down by limit switches, it will
restart up to its speed reference.

This parameter can be accessed if at least one limit switch or one sensor has

been assigned.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L . 1..L +8 | Digital input DI1...DI8
[DI11]...[DI16] | L « I I.. Digital input DI11...DI116 if VW3A3203 I/O extension module

L IB has been inserted
[CDO00]... Cdog0.. Virtual digital input CMD.0...CMD.10 in [I/O profile] : o
[CD10] Cdio configuration
[CD11]... Cdill. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] CLd1IS configuration
[C101]... Ccioil.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] ci1i1o Modbus Serial in [I/O profile] : o configuration
[C111]... cCil1lil.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C1is Modbus Serial regardless of configuration
[C201]... Ceol. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ce2io fieldbus module in [I/O profile] : o configuration
[C211]... ceii. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration
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Setting Code / Value Description
[C301]... c3aoil.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration
[C311]... cC3lil. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration
[C501]... £soi. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] £Cs 1o Ethernet in [I/O profile] : o configuration
[C511]... £Ls11. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration
[DI52 (High d52H.. Cabinet high level digital inputs
II(:YeItz][ - [I?I59 d53H NOTE: This selection can be accessed on ATV960,
(High level)] ATV980 equipped with Cabinet 10.

[Stop type] P A 5%

Stop type on limit switch activation.

This parameter can be accessed if at least one limit switch or one sensor has
been assigned.

Setting Code / Value Description

[On Ramp] rfP Follow ramp

Factory setting

[Fast stop] FSE Fast stop (ramp time reduced by [Ramp Divider] d L F
[Freewheel nSE Freewheel stop
Stop]

[Deceleration type] d 5 F %

Limit switch deceleration adaptation.

This parameter can be accessed if at least one limit switch or one sensor has
been assigned.

Setting Code / Value Description

[Standard] Std Uses the [Deceleration] d E L or [Deceleration2] 4 E 2
ramp (depending on which has been enabled)

Factory setting

[Optimized] oPLE The ramp time is calculated on the basis of the actual speed
when the slowdown contact switches, in order to limit the
operating time at low speed (optimization of the cycle time: the
slowdown time is constant regardless of the initial speed)

[Stop distance] 5 £ d%

Stop distance.

This parameter can be accessed if at least one limit switch or one sensor has
been assigned. Activation and adjustment of the "Stop at distance calculated after
the slowdown limit switch" function.

Setting Code / Value Description

[No] no Function inactive

Factory setting

[0.01...10.00] - Stop distance range in meters

Qb
oo
Q-
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[Nom linear speed] n L 5%

Rated linear speed.

This parameter can be accessed if at least one limit switch or one sensor has
been assigned and [Stop distance] 5 £ d is not setto [No] rn o.

Setting Description

0.20...5.00 m/s

Factory setting: 1.00 m/s

[Stop corrector] 5 F d%

Scaling factor applied to the stop distance to compensate, for example, a non-
linear ramp.

This parameter can be accessed if at least one limit switch or one sensor has
been assigned and [Stop distance] 5 £ d is not setto [No] n o.

Setting Description

50...200% Factory setting: 100%

[Memo Stop] 15 E PXk

Stop switch memorization.

This parameter can be accessed if at least one limit switch or one sensor has
been assigned.

Setting Code / Value Description

[No] no No memorization of limit switch

[Yes] HES Memorization of limit switch
Factory setting

[Priority restart] P - 5 £ %

Priority given to the starting even if stop switch is activated.

This parameter can be accessed if at least one limit switch or one sensor has
been assigned.

Setting Code / Value Description

[No] no No restart priority if stop switch is activated
Factory setting

[Yes] HES Priority to restart even if stop switch is activated

[Memo Slowdown] 15 L oX%

Slowdown switch memorization.

This parameter can be accessed if at least one limit switch or one sensor has

been assigned.
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[Complete settings] L 5 E - Motors
Setting Code / Value Description
[No] no No memorization of the slowdown switch.
[Yes] YES Memorization of the slowdown switch.
Factory setting
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[Complete settings] L 5 E -

[Generic functions] - [Torque control]

[Torque control] £ o - - Menu

Access

About This Menu

[Complete settings] =# [Generic functions] =% [Torque control]

This function can be used if [Motor control type] L £ E is setto [SVCV] 5V [ or
[FVC] FV L or[Sync.mot] 54 n or[Sync.CL] F5 4.

NOTE: This function cannot be used with some other functions.

NOTE: This function is not compatible with the handling of the [Load
slipping] A n F error.

Speed feedback

ACC/DEC
AC2/DE2
AC3/DE3

] Speed / Torque selection

-9 Torque

Speed Speed @Q Speed Command
set point Ramp + Controller \

i
1
i
1
i
|
Torque
Torque/ Ap‘iﬂy
»  Current
Torque Torque Limitations
reference

Dead- e
band

Torque
Channel

Torque Ll Torque Ll Torque Ll Torque Ll Torque

> Offset Sign Ratio Ramp. Filter

Torque

R T A A T

TR1/TR2 TQO/TQOP TSD TQR/TRT TRP TRF/TRW DBP/DBN

T RTO/TOB
TST/SPT
78S

The function can be used to switch between operation in speed regulation mode
and operation in torque control mode.

In torque control mode, the speed may vary within a configurable "deadband".
When it reaches a lower or upper limit, the drive automatically reverts to speed
regulation mode and remains at this limit speed. The regulated torque is therefore
no longer maintained and two scenarios may occur.

» If the torque returns to the required value, the drive returns to torque control
mode.

» If the torque does not return to the required value at the end of a configurable
period, the drive switches to [Torque Reg Warning] ~ £ A or [Torque
timeout] 5~ F.

AWARNING

UNANTICIPATED EQUIPMENT OPERATION

Verify that activating this function does not result in unsafe conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Torque
Torque -} _____/ A |
limitation |
|
|
|
|
|
|
|
|
|
|
|
' |
l I
| |
Torque -——4-———————————— | ¢
reference 5 ! !
| l
! I
! |
! |
! I
! |
! |
! |
! I
! |
! |
! I
! I
! |
! |
! I
! |
! |
! |
! I
! |
! |
! |
! |
! | ! >
: | Speed

|
Output reference
frequency after ramp

AB, CD Fallback" to speed regulation

BC Torque control zone

E Ideal operating point

The torque sign and value can be transmitted via a logic output and an analog

output.

[Trag/spd switching] £ 5 5

Torque / speed regulation switching by a logic input.
This parameter is set to [Not Assigned] n o if:

* [Brake assignement] & L L is assigned.

» [High speeed hoisting] H 5 o is configured.

+ [Forced Run] :n H 5 is configured.

» This parameter cannot be setto [Yes] 4 E 5 if [Load sharing] L b A is set

to[Yes] HE 5.
Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting
[Yes] YES Yes
[DI1]...[DI18] L « I..L +B | Digital input DI1...DI8
[DI11]...[DI16] | L .« [ I.. Digital input DI11...D116 if VW3A3203 1/O extension module
L. IB has been inserted

NHA80757.10

429



Variable Speed Drives for Asynchronous and Synchronous

Motors

[Complete settings] L 5 E -

Setting Code / Value Description

[CDO00]... Cdoo.. Virtual digital input CMD.0...CMD.10 in [l/O profile] : o
[CD10] Cdio configuration

[CD11]... Cdll. Virtual digital input CMD.11...CMD.15 regardless of
[CD15] CLdlIs configuration

[C101]... Cigi.. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] crio Modbus Serial in [I/O profile] : o configuration
[C111]... crii. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration

[C201]... cz2ol.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] £z o fieldbus module in [I/O profile] : o configuration
[C211]... c2i1i.. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2215 fieldbus module regardless of configuration

[C301]... £c3ogi.. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration

[C311]... L3l Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] L3115 regardless of configuration

[C501]... csaoil. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csio Ethernet in [I/O profile] : o configuration

[C511]... LS. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5 15 Ethernet regardless of configuration

[Torque ref. channel] £ - /%

Channel for torque reference.

This parameter can be accessed if [Trg/spd switching] £ 5 5 is not set to [No]

nao.

NOTE: [Torque reference] L E ~ can be accessed in [Display] menu, [Drive

parameters] submenu.

Setting Code / Value Description

[Not no Not assigned

Configured]
Factory setting

[Al1]...[AI3] A+ I..A +3 | Analog input Al1...Al3

[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Ref. Freq- Lcr Reference frequency via remote terminal

Rmt.Term]

[Ref. Freq- nNdb Reference frequency via Modbus

Modbus]

[Ref. Freq- CAN Reference frequency via CANopen

CANopen]

[Ref. Freq- nEE Reference frequency via communication module

Com. Module]

[Embedded EEH Embedded Ethernet

Ethernet]

[DI7 P +1..P .8 | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.
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[Torque Ref Assign] £ - 1%

Torque reference channel assignment.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]
nao.

Setting Code / Value Description

[DI1]...[DI18] L . I..L B | Digital input DI1...DI8

[DI11]...[DI16] Ll Digital input DI11...DI16 if VW3A3203 1/O extension module
L. 1B has been inserted

[C101]... C1 Virtual digital input CMD1.01...CMD1.10 with integrated

[C110] cCi110 Modbus Serial in [I/O profile] : o configuration

[C111]... [ A Virtual digital input CMD1.11...CMD1.15 with integrated

[C115] C Modbus Serial regardless of configuration

[C201]... ceol. Virtual digital input CMD2.01...CMD2.10 with CANopen®

[C210] ceio fieldbus module in [I/O profile] : o configuration

[C211]... ceiil. Virtual digital input CMD2.11...CMD2.15 with CANopen®

[C215] £Le2lis fieldbus module regardless of configuration

[C301]... c3aoi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module

[C310] c3ig in [I/O profile] : o configuration

[C311]... c3aii. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module

[C315] £L315 regardless of configuration

[C501]... £soi. Virtual digital input CMD5.01...CMD5.10 with integrated

[C510] Cs 1o Ethernet in [I/O profile] : o configuration

[C511]... Csii. Virtual digital input CMD5.11...CMD5.15 with integrated

[C515] L5115 Ethernet regardless of configuration

[Torque ref. Er | Torque reference channel 1

channel]

[Torque ref. 2 Erc Torque reference channel 2

channel]

[Torque ref. 2 channel] £ - 2%

Torque reference channel 2.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]
nao.

Identical to [Torque ref. channel] £ ~ /, page 430.

[Torque ref. sign] £ 5 d%x

Assignment for the inversion of the sign of the reference for the torque regulation
function.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]
nao.

Identical to [Trg/spd switching] £ 5 5 , page 429.

[Torque ratio] £ - E %

Torque regulation: torque ratio.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]
nao.
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[Torque Ratio Assign] £ 9 %

[Torque Ref Offset] £ 90 PX

[Torque Offset Assign] £ 9 o %

Setting QO

Description

0.0...1000.0%

Coefficient applied to [Torque ref. channel] £ ~ [ or [Torque
ref.2channel] £ r 2

Factory setting: 100.0%

Torque regulation: torque ratio value selection.

This parameter can be accessed if [Trg/spd switching] £ 5 5 is not set to [No]

no.

Setting Code / Value Description

[No] no Analog input is not assigned
Factory setting

[AI1]...[AI3] A+ I..A +3 | Analog input Al1...Al3

[Al4]...[AI5] A +4..A +5 | Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted

[Al Virtual 1] A .V I Virtual analogic input 1

[DI7 F +1..P .8 | Digital input DI7...DI8 used as pulse input

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PL Encoder reference if an encoder module has been inserted.

Torque reference offset.

This parameter can be accessed if [Trg/spd switching] £ 5 5 is not set to [No]

nao.

Setting ¢)

Description

-1000.0...1000.0%

Setting range

Factory setting: 0.0%

Torque regulation: Torque offset value selection

This parameter can be accessed if [Trg/spd switching] £ 5 5 is not set to [No]

no.

Identical to [Torque Ratio Assign] £ 9 - , page 432.

[Low Torque] L £ 9%

Low torque threshold.

This parameter can be accessed if [Trg/spd switching] £ 5 5 is not set to [No]

no.

This parameter cannot be higher than [High Torque] HE 9 .
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Setting () Description
-300.0...[High Torque] HE 9 Setting range
Factory setting: -300.0%

[High Torque] H £ 9%

High torque threshold.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]

naoa.

This parameter cannot be lower than [Low Torque] L E 9.

Setting Q Description

[Low Torque] L £ 9...300.0% Setting range

Factory setting: 300.0%

[Torque ramp time] £ - Px%

Torque ramp time.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]

nao.
Setting (@) Description
0.00...99.99 s Rise and fall time for a variation of 100% of the rated torque
Factory setting: 3.00 s

[Torque Filter] £ - F %

Torque filter activation.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]

no.
Setting Code / Value Description
[No] no Not activated.
Factory setting
[Yes] YES Activated

[Torque Filter Bandwidth] £ - W

Torque filter bandwidth.

This parameter can be accessed if [Torque Filter] £ - F issetto[Yes] YE 5.

Setting QO Description

1...1000 Hz Setting range

Factory setting: 20 Hz
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[Torque control stop] £ 5 E %

Torque regulation: stop command type.

This parameter can be accessed if [Trg/spd switching] £ 5 5 is not set to [No]

no.

Setting Code / Value Description

[Speed] S5Pd Speed regulation stop, in accordance with the [Type of stop]
5 E E configuration

[Freewheel nSE Freewheel stop

Stop]
Factory setting

[Spin] SPn Zero torque stop, but maintaining the flux in the motor (only in
close loop)

[Spintime] 5 P E%x

Torque regulation: spin time.
Spin time following stop, in order to remain ready to restart quickly.

This parameter can be accessed if:
* [Trg/spd switching] £ 5 5 is not set to [No] » o, and
* [Torque control stop] £ 5 E is setto [Spin] 5 P n.

Setting Q Description

0.0...3600.0 s Setting range

Factory setting: 1.0 s

[Positive deadband] d b P %

Torque regulation positive deadband.

This parameter can be accessed if [Trg/spd switching] £ 5 5 is not set to [No]

no.
Value added algebraically to the speed reference.

Example for d b P = 10:
» Ifreference = +50 Hz : +50 + 10 =60 Hz
* Ifreference =-50 Hz : -50 + 10 =-40 Hz

Setting Q Description

0...2 x [Max Frequency] E F r Setting range

Factory setting: 10 Hz

[Negative deadband] d b n %

Torque regulation negative deadband.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]

nao.
Value subtracted algebraically from the speed reference.

Example for d b n = 10:
+ Ifreference = +50 Hz: + 50 - 10 =40 Hz
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[Torque ctrl timeout] - £ ox

« Ifreference =-50 Hz: -50 - 10 = -60 Hz

Setting QO

Description

0...2 x [Max Frequency] E F r

Setting range

Factory setting: 10 Hz

Torque control time-out.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]

no.

Time following automatic exit of torque control mode in the event of an error or a

warning has been triggered.

Setting

Description

0.0..999.9s

Setting range

Factory setting: 60 s

[Torque Ctrl ErrorResp] £ o b%

Response to torque control error.

This parameter can be accessed if [Trq/spd switching] £ 5 5 is not set to [No]

nao.

Response of drive once time [Torque ctrl time out] ~ £ o has elapsed.

Setting Code / Value Description

[Warning] AL-N Warning is triggered on time-out
Factory setting

[Error] FLE An error is triggered with freewheel stop
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[Generic functions] - [Parameters switching]

[Parameters switching] /1L P - Menu

Access

[Complete settings] =» [Generic functions] =» [Parameters switching]

About This Menu

A set of 1 to 15 parameters from the [Parameter Selection] 5 F 5 list, page 437
can be selected and 2 or 3 different values assigned. These 2 or 3 sets of values
can then be switched using 1 or 2 digital inputs or control word bits. This switching
can be performed during operation (motor running). It can also be controlled
based on 1 or 2 frequency thresholds, whereby each threshold acts as a digital
input (0 = threshold not reached, 1 = threshold reached).

Values 1

Values 2

Values 3

Parameter 1

Parameter 15

Parameter 1

Parameter 15

Parameter 1

Parameter 15

Parameter 1

Parameter 15

1

Oor1

frequency threshold 3
values

Input DI or bit or 0
frequency threshold 2
values

Input DI or bit or 0

NOTE: Do not modify the parameters in [Parameter Selection] 5 P 5 , page
437, because any modifications made in this menu will be lost on the next
power-up. The parameters can be adjusted during operation in the
[Parameters switching] /71 L P - menu, on the active configuration.

[2 Parametersets] L HA |

Parameter switching assignment 1.

Switching 2 parameter sets.

Setting

Code / Value

Description

[Not no
Assigned]

Not assigned

Factory setting

[Mot Freq FER

High Thd]

Motor frequency high threshold reached

[2nd Freq Thd | FZH

Reached]

Second frequency threshold reached

~
-

1

[DI1]...[DI8]

Digital input DI1...DI8

[DI11]...[DI16]

— -

Digital input DI11...DI116 if VW3A3203 I/O extension module

has been inserted

[CDO0]...
[CD10]

-0

SESHN-I.

Virtual digital input CMD.0...CMD.10 in [I/O profile] : o

configuration

[CD11]...
[CD15]

oo | oo
n =

Virtual digital input CMD.11...CMD.15 regardless of

configuration

[C101]...
[C110]

R R TN N

- -
-0

Q-

Virtual digital input CMD1.01...CMD1.10 with integrated
Modbus Serial in [I/O profile] : o configuration
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Setting Code / Value Description
[C111]... cCiri1i. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] L1115 Modbus Serial regardless of configuration
[C201]... czol. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] ceio fieldbus module in [I/O profile] : o configuration
[C211]... ceil. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] L2 1Is fieldbus module regardless of configuration
[C301]... c3oi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3ig in [I/O profile] : o configuration
[C311]... c3aii. Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £315 regardless of configuration
[C501]... csaoil.. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] csio Ethernet in [I/O profile] : o configuration
[C511]... Cs51 1. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] L5115 Ethernet regardless of configuration

[3 Parametersets] L HA 2

Parameter switching assignment 2.
Identical to [2 Parameter sets] L HA 1.

Switching 3 parameter sets.

NOTE: In order to obtain 3 parameter sets, it is necessary to configure first [2
Parametersets] L HA |.

[Parameter Selection] 5 P 5

This parameter can be accessed if [2 Parameter sets] L H A | is not set to [No]
nao.

Making an entry in this parameter opens a window containing all the adjustment
parameters that can be accessed. Select 1 to 15 parameters using OK key.
Parameter(s) can also be deselected using OK key.

Available parameters for parameters switching function are:

Parameter Code
[Ramp increment] nr
[Acceleration] ACLC
[Deceleration] dELC
[Acceleration 2] ACZ?Z
[Deceleration 2] dEZ
[Begin Acc round] EA I
[End Acc round] LAZ
[Begin Dec round] tA3
[End Dec round] EAY
[Low Speed] L5P
[High Speed] HSP
[High Speed 2] H5PZ2
[High Speed 3] H5FP3
[High Speed 4] HS5PH4
[Motor Th Current] 1EH
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Parameter Code
[IR compensation] ufFr
[Slip compensation] SLP
[K speed loop filter] SFC
[Speed time integral] 5.tk
[Speed prop. gain] SPLC
[Inertia Factor] SPLu
[Ramp Divider] dC F
[DC Inj Level 1] id L
[DC Inj Time 1] Ed .
[DC Inj Level 2] dL 2
[DC Inj Time 2] tdrC
[Auto DC inj Level 1] 5drC |
[Auto DC Inj Time 1] EdC |
[Auto DC inj Level 2] 5df 2
[Auto DC Inj Time 2] tdrCe
[Switching frequency] SFr
[Current Limitation] ceL .
[Current Limit2 Value] cLe
[Motor fluxing] FLu
[Low Speed Timeout] ELS
[Sleep Offset Thres.] SLE
[Jog frequency] JGF
[Jog Delay] JGE
[Preset speed 2]...[Preset speed 16] 5PZ2..5FP Ib
[+/- Speed limitation] SrP
[Multiplying coeff.] nF r
[ENA prop gain] LPE
[ENA integral gain] L E
[Brk Release Current] 1br
[Brake release | Rev] rrd
[Brake Release time] brkt
[Brake release freq] b ir
[Brake engage freq] bLEn
[Brake engage delay] EBE
[Brake engage time] LEE
[Jump at reversal] JdrC
[Time to restart] EEF
[BRH b4 freq] bLFEd
[Motor torque limit] EL N
[Gen. torque limit] EL /L
[Torque ratio] Erkt
[Low Torque] LES
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Parameter Code
[High Torque] HESQ
[PID Prop.Gain] rPL
[PID Intgl.Gain] r G
[PID derivative gain] rdb
[PID ramp] PrP
[PID Min Output] Pol
[PID Max Output] PoH
[PID Start Ref Freq] SFS
[PID acceleration time] ACLCP
[Min fbk Warning] PAL
[Max fbk Warning] PAHH
[PID error Warning] PEr
[Speed input %] PS5r
[Ref PID Preset 2] rPeZ
[Ref PID Preset 3] rP3
[Ref PID Preset 4] rP4
[PID Fdbk Range] PFIr
[PID Fdbk Error Delay] PFNd
[Low Freq.Threshold] JLE
[High Current Thd] CEd
[Low | Threshold] CEDL
[High torque thd.] EEH
[Low torque thd.] EEL
[Motor Freq Thd] FEd
[Low Freq.Threshold] FEDL
[Freq. threshold 2] FZ2d
[2 Freq. Threshold] F2dlL
[Freewheel stop Thd] FFE
[Motor Therm Thd] EEd
[Reference high Thd] rkd
[Reference low Thd] redlL
[Skip Frequency] dPF
[Skip Frequency 2] JF 2
[3rd Skip Frequency] JF 3
[Skip Freq.Hysteresis] JFH
[Unid.Thr.Nom.Speed] Lun
[Unid.Thr.0.Speed] Lul
[Unld. FreqThr. Det.] rflud
[Hysteresis Freq] 5rb
[Underload T.B.Rest.] FEu
[Ovid Detection Thr.] Lol
[Overload T.B.Rest.] FEo

NHA80757.10

439



Variable Speed Drives for Asynchronous and Synchronous

Motors [Complete settings] L 5 E -
Parameter Code
[Fan mode] FFN
[Pmax Motor] PN
[Pmax Generator] EPNL
[Stall Max Time] StP !
[Stall Current] SEP?Z
[Stall Frequency] StP3
[AI1 Th Warn Level] EH IR
[AI3 Th Warn Level] EH3IA
[Al4 Th Warn Level] EHYA
[AI5 Th Warn Level] EHSAH
[AI1 Th Error Level] EH IF
[AI3 Th Error Level] EH3IF
[Al4 Th Error Level] EHHYF
[AI5 Th Error Level] EHSF
[Sleep Min Speed] SLSL
[Sleep Power Level] SLPr
[Sleep Delay] S5LPd
[SLeep Boost Speed] S5LbS
[Sleep Boost Time] S5LbE
[Wake Up Process level] WuPF
[Wake Up Process Error] WuPE
[Load correction] Lbl
[AFE Generator Mode] CL.G

[Set1] P5 |- to[Set3] P 5 3 -

3 possible sets of values.

Making an entry in this menu opens a settings window containing the selected

parameters in the order in which they were selected.

Access to each menu in order to configure their own set of values.
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[Generic functions] - [Stop after speed timeout]

[Stop after speed timeout] P~ 5 F - Menu

Access

[Complete settings] =» [Generic functions] =» [Stop after speed timeout]

Sleep/Wake-Up in Speed Control Mode

The drive is in Speed control mode, when PID is not active, typically when:

» PID is not configured (the motor speed setpoint is controlled by an external
PLC, for example).

* PID is in manual mode (manual application mode, for example).

+ PID is not active because Channel 1 is not selected (forced local mode
enabled, for example).

When the drive is used in Speed Control (PID not used or not active), a speed
condition is used to switch the application to the sleep state. When the drive is in
sleep state, the motor is restarted if the sleep condition disappears.

This function avoids prolonged operation at low speeds when neither useful nor
compliant with the system constraints. It stops the motor after a period of
operation at reduced speed. This time and speed can be adjusted.

In Speed control mode, Sleep/Wake-up is managed according to the following
rules:

* The motor is stopped when [Pre-Ramp Ref Freq] F - H and [Output
frequency] - F - become and stay lower than [Low speed] L 5 F + [Sleep
Offset Thres.] 5 L E during [Low Speed Timeout] £ L 5.

» The motor is restarted when [Pre-Ramp Ref Freq] F - H > [Low speed]
L 5P +[Sleep Offset Thres.] 5L E.

Run commandT

-y

RFR A

LSP+SLE
LSP

FRH

LSP+SLE
LSP
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1 Nominal [Low Speed Timeout] £ L 5 function action: after [Low Speed
Timeout] £ L 5 time, the motor is stopped according to the current deceleration
ramp

2 [Pre-Ramp Ref Freq] F - H becomes greater than [Low speed] L 5 P +
[Sleep Offset Thres.] 5 L E and run order still present [Low Speed Timeout]
E L 5 function is deactivated

3 [Low Speed Timeout] £ L 5 function is not activated because [Pre-Ramp Ref
Freq] F - H becomes greater than [Low speed] L 5 P + [Sleep Offset Thres.]
5 L E before [Low Speed Timeout] £ L 5 has expired

4 [Low Speed Timeout] £ L 5 function is not activated because [Output
frequency] - F - becomes greater than [Low speed] L 5 P + [Sleep Offset
Thres.] 5 L E before [Low Speed Timeout] £ L 5 has expired

5 [Low Speed Timeout] £ L 5 function is not activated because [Pre-Ramp Ref
Freq] F - H stays greater than [Low speed] L 5 F + [Sleep Offset Thres.]
SLE

[Low Speed Timeout] £ L 5

Low speed timeout

Setting C) Description

0.0...999.9 s Setting range

Factory setting: 0.0 s

[Sleep Offset Thres.] 5L E%

Sleep offset threshold.
This parameter can be accessed if [Low Speed Timeout] £ L 5 is not setto 0.

Adjustable restart threshold (offset) following a stop after prolonged operation at
[Low speed] L 5 P + [Sleep Offset Thres.] 5 L E, in Hz. The motor restarts if
the reference rises above (LSP + SLE) and if a run command is still present.

Setting QO Description

1.0...[Max Frequency] E F r Setting range
Factory setting: 1.0 Hz
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[Generic functions] - [Active Front End]

[Active Front End] A F E - Menu

Access

[Complete settings] =» [Generic functions] =» [Active Front End]

About This Menu

This menu is used to set the current limitation for active front end used in
generator mode.

If the active front end is running in motor mode, a warning [AFE Motor
Limitation] £ L .17 is triggered if the current limitation of 120% is reached, a
warning [AFE Regen Limitation] L L . L is triggered when the limitation set with
parameter [AFE Generator Mode] L L L is reached.

NOTE: This menu can be accessed on ATV980 and ATV9BO.

[AFE GeneratorMode] L L L %

AFE Generator Mode

This parameter sets the current limitation in generator operation mode. If the
parameter is set to [Low Harmonic] L H /7 the drive will operate in Low Harmonic
but not regenerate energy to the mains.

Setting Code / Value Description

[Low LHN Low Harmonic mode (current to the mains less than 10%).
Harmonic]

[Low LHrN Low Harmonic and Regeneration mode (120%).
Harmonic &

Regen] Factory setting

0.0...120.0 % Current limitation in generator mode ( for specific setting).
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[Generic functions] - [Bus Ref Link]

[Bus RefLink] d b 5 -

Access

[Complete settings] =P [Generic functions] =» [Bus Ref Link]

About This Menu

This menu is used to configure the DC bus link on Multi-Drive configuration with
common DC bus supply.

This menu can be access if [Access Level] L A L is setto [Expert] E P r.

[DC Bus Source Type] J L & 5

DC bus source type.

This parameter is used to select the type of product used as DC Bus source.

Setting Code / Value Description
[Not no Function inactive.
configured]
Factory setting
[Supply Unit SurEL The drive is connected to a common DC bus which is supplied
REC] by a MultiDrive Rectifier Supply Unit.
[Supply Unit SufAFE The drive is connected to a common DC bus which is supplied
AFE] by a MultiDrive AFE Supply Unit.

The DC voltage level has to be shared between the AFE
Supply Unit and all connected drives - set by parameter [AFE
Bus Ref Link] 114 L 1.

[Drive with NCELH The drive is connected to the DC bus of a Regenerative Drive
AFE] System.

The DC voltage level has to be shared between the
Regenerative Drive System and all connected drives - set by
parameter [AFE Bus Ref Link] 11d L I1.

[Drive with nCPE The drive is connected to a common DC bus which is supplied
REC] by an other drive.

[AFE Bus Ref Link] 11d L 11

AFE bus reference link

This parameter is used to select the transmission type used to send the DC bus
reference.

This parameter can be accessed if [DC Bus Source Type] Jd L b § is set to:
* [Supply Unit AFE] 5w HF E,or
« [MCEwithAFE] NLC EL H.

Setting Code / Value Description

[No] no Function inactive

Factory setting

[PTO] WPEGQO PTO is used

[Modbus] Wihdb Modbus communication is used
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[DC Bus Charge Time] d L £ %

DC Bus charge option time.

This parameter can be accessed if [DC Bus Source Type] d L b 5 is set to:
* [Supply Unit AFE] 5u AF E,or
« [MCEwithAFE] L EL H.

Setting Description

0.00...10.00 s Factory setting: 0.00 s
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[Complete settings] L 5 E -

[Generic functions] - [DC bus supply]

[DC bus supply] d L o - Menu

Access

[Complete settings] =» [Generic functions] =» [DC bus supply]

About This Menu

This menu can be accessed on 220V Drives with power greater than 15kW or
480V Drives with power greater than 22kW.

It gives the possibility to switch off/on drives supplied by a common DC bus
without stopping the supply unit. Direct power supply via the DC bus requires a
protected direct current source with adequate power and voltage as well as a
suitably dimensioned resistor and capacitor precharging contactor. Consult
Schneider Electric for information about specifying these components.

The Direct Power Supply via Dc Bus function can be used to control the

precharging contactor via a relay or a logic input on the drive.

Example circuit using R2 relay:

1 DC power supply
2 +24 Vdc

[DC Charging Assign] d L ox

DC Bus charge assignment.

Setting Code / Value Description

[No] no Not assigned
Factory setting

[R2]...[R3] rc.r3 Relay output R2...R3
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Setting Code / Value Description
[R4]...[R6] r4.rb6 Relay output R4...R6 if VW3A3204 relay output option module
has been inserted

[DQ1 Digital do | Digital output DQ1

Output]

[DQ11 Digital do | I.. Digital output DQ11...DQ12 if VW3A3203 /O extension module

Output]... do I2 has been inserted

[DQ12 Digital

Output]

[R61]...[R66] rb6 l...rBE6 | RelayR61...R66
NOTE: This selection can be accessed on ATV960,
ATV980 equipped with Cabinet |0.

[DC Bus Charge Time] d L £x

DC Bus charge option time.

This parameter can be accessed if [DC Charging Assign] d [ o is not set to
[Not Assigned] n o.

Setting

Description

0.00...10.00 s

Factory setting: 0.00 s
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[Generic functions] - [Multimotors config]

[Multimotors config] /171 L - Menu

Access

[Complete settings] =P [Generic functions] =» [Multimotors config]

About This Menu

This function is used to switch between up to 4 configurations using digital inputs
or bits.

2 Different modes exist:

Multi-Configuration mode ([Multimotors] L H 1 setto[No] n o): Upto 4
different configurations for a single motor. The drive parameters linked to the
motor are shared between the configurations.

Multi-Motor mode ([Multimotors] [ H /1 setto[Yes] HE 5): Upto4
different motor configuration. The drive parameters linked to the motor
depends on the configuration; they must be defined for each configuration.

NOTE: The two modes cannot be combined.

Observe the following conditions:

Switching may take place when stopped (drive locked). If a switching request
is sent during operation, it will be executed at next stop.

When switching between motors, the concerned power and control terminals
must be switched as appropriate.

All configurations must share the same hardware configuration, i.e. the option
modules cannot be removed or replaced by another when switching between
configuration; otherwise the drive locks in [Incorrect Configuration] L F F.

Switching to a configuration that does not exist causes the drive to lock in
[Empty Configuration] L F : 4. Use [Save Configuration] 5L 5 : to
save the current drive configuration.

NOTE: To help set the multi-configurations or the multi-motor configurations, a
dedicated view exists in SoMove/DTM. Access Device > Configuration
management > Multi-Configuration.

Menus and Parameters Switched in Multi-Motor Mode

In multi-configurations mode, communication parameters are not switched.

[Motor parameters] /71 P A - menu.
[Input/Output] : o - menu.

[Generic functions] L 5 L F - menu except for the [Multimotors config]
111 C - function (to be configured once only).

[Generic monitoring] L P - - menu.
[My menu] 17411 n - menu.

Define/Enter a drive configuration

Irrespective of the mode (multi-motor or multi-configuration), each one of the
configurations must be entered in the drive; otherwise, the error [Empty
Configuration] L F , 4 is triggered.

The followings can be used to define/enter a drive configuration:
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* Use [Save Configuration] 5 L 5 : to save the current drive configuration in
the corresponding memory slot.

* Use [Copy to the drive] o P F to copy a configuration from the Graphic
Display Terminal into the drive. It replaced the current drive configuration
selected according to the level of the inputs assigned to [2 Configurations]
L » F I and [3 Configurations] L n F 2.

* Use the toolbar or the dedicated view in SoMove/DTM (refer to the DTM
online help for more information).

Switching Command

Depending on the number of motors or selected configurations (Up to 4), the
switching command is sent using one or two digital inputs (or bits). The table
below lists the possible combinations.

DI or bit assigned to [2 DI or bit assigned to [3 Selected configuration or
Configurations] L n F | Configurations] L n F 2 motor

0 0 Config 0

1 0 Config 1

0 1 Config 2

1 1 Config 3

Schematic Diagram for Multi-Motor Mode

LOorR
Configuration 0 —/—ﬁ _
DI §‘
‘ LOorR
Configuration 1 Configuration 1 — -
Configuration 0
if the 2 contacls +24W
are open . LOorR ‘
Configuration 2 Configuration 2 —
u] ‘
LOorR
Configuration 3 — _| ‘
Y— —— — ‘

Auto-Tuning in Multi-Motor Mode

On Multi-Motor mode, autotuning parameters for each motor are handled and
stored. However, it is necessary to firstly perform autotuning on each motor.

This auto-tuning can be performed:
« Manually using a Digital input when the motor changes.
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» Automatically on the selected motor at drive power-up if the [Automatic
autotune] A u E issetto[Yes] HE 5.

Motor thermal states in multi-motor mode:

The drive helps to protect the four motors individually. Each thermal state takes
into account all stop times if the drive power is not switched off.

NOTICE

MOTOR OVERHEATING

When the drive is switched off, the thermal states of the connected motors are
not saved. When the drive is switched on again, the drive is not aware of the
thermal states of the connected motors.

» Use separate temperature sensors for each connected motor for thermal
monitoring.

Failure to follow these instructions can result in equipment damage.

Configuration Information Output

In the [Input/Output] : o - menu, a digital output can be assigned to each
configuration or motor (2 to 4) for remote information transmission.

NOTE: As the [Input/Output] : o - menu is switched, these outputs must be
assigned in all configurations in which information is required.

[Multimotors] L H 11

3

Multimotors selection.

Setting Code / Value Description

[No] no Multi-configuration possible
Factory setting

[Yes] HES Multi-motor possible

[2 Configurations] L n F | and [3 Configurations] L n F 2

2 configurations assignt and 3 configurations assignt.

To switch between configurations (multi-configuration or multi-motor).

NOTE: In order to obtain 4 motors or 4 configurations, [2 Configurations]
L n F | and [3 Configurations] L n F 2 must be configured.

Setting Code / Value Description
[Not no Not assigned
Assigned]
Factory setting

[DI1]...[DI8] L+ 1..L +8 | Digital input DI1...DI8
[DI11]...[DI16] L1 Digital input DI11...DI116 if VW3A3203 I/O extension module

L+ 1B has been inserted
[C101]... Ccioil. Virtual digital input CMD1.01...CMD1.10 with integrated
[C110] [ Modbus Serial in [I/O profile] : o configuration
[C111]... cCrii.. Virtual digital input CMD1.11...CMD1.15 with integrated
[C115] C 115 Modbus Serial regardless of configuration
[C201]... cz2oil.. Virtual digital input CMD2.01...CMD2.10 with CANopen®
[C210] c2io fieldbus module in [I/O profile] : o configuration
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Setting Code / Value Description

[C211]... ceiil. Virtual digital input CMD2.11...CMD2.15 with CANopen®
[C215] £Leis fieldbus module regardless of configuration

[C301]... c3oi. Virtual digital input CMD3.01...CMD3.10 with a fieldbus module
[C310] c3io in [I/O profile] : o configuration

[C311]... [ A Virtual digital input CMD3.11...CMD3.15 with a fieldbus module
[C315] £L315 regardless of configuration

[C501]... £soi. Virtual digital input CMD5.01...CMD5.10 with integrated
[C510] Cs 1o Ethernet in [I/O profile] : o configuration

[C511]... Csii. Virtual digital input CMD5.11...CMD5.15 with integrated
[C515] £s515 Ethernet regardless of configuration
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[Generic functions] - [Liquid Cooled Drive]

[Liquid Cooled Drive] L 9dL - Menu

Access

About

[High Start Current]

[Complete settings] =P [Generic functions] =» [Liquid Cooled Drive]

This menu contains features dedicated to Altivar Process Module Liquid Cooled
drives: it can only be accessed with ATVILO.

LL b

This parameter can only be accessed with ATVILO if [Access Level] L AL is set
to [Expert] E P r.

This parameter is used to allow an overload up 162 % of the nominal current (In)
after a start of the motor. This overload is limited to a maximum time of 120 s
within 600 s. This overload can only be activated one time per run of the motor.

NOTICE

OVERHEATING

» Verify that the motor is properly rated for the maximum current to be applied
to the motor.

» Consider the duty cycle of the motor and all factors of your application
including derating requirements in determining the current limit.

Failure to follow these instructions can result in equipment damage.

Operation A

Run I
Stop T
Frequency A
5Hz
0.2 Hz
-
Limitation t
of current g ;
<5 sP €5 §i
162% OF I |- | N
CLlor CLI2 <120 s max—y». || e 120 greeeeeeereeee »i
] t>

Note:

» This overload can exceed [Current Limitation] L L  and [Current Limit2
Value] L L 2.

* Arecovery time is necessary to returns to a normal thermal state before the
function can be activated again. During this time, the motor can still be started
but the current limitation is defined by [Current Limitation] £ L . (or
[Current Limit2 Value] L L 2). With 162% overload for 120s, the recovery
time is 480s.
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» This overload can only be active on output frequencies greater than 0.2 Hz

and lower than 5.0 Hz.

» This parameter is forced to [No] n o if [Drive Overload Monit] £ L o L is

enabled.
Setting Code / Value Description
[No] no Function inactive
Factory setting
[Yes] YES Function active
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[Generic Functions] [External Weight Measurement]

[External weight meas.] E L /1 - Menu

Access

About This Menu

[Complete settings] =P [Generic Functions] =» [External weight meas.]

AWARNING

LOSS OF CONTROL

Perform a comprehensive commissioning test to verify correct operation of the
weight sensor under all operating and error conditions.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

This function uses the information supplied by a weight sensor to adapt the [Brk
Release Current] : b r (the torque current) of the [Brake logic control]

b L [ - function. Depending on the settings, the brake release current can be
positive or negative. The signal from the weight sensor can be assigned to an
analog input (usually a 4 - 20 mA signal), to the pulse-in input or to the encoder
input, according to the type of weight sensor.

For example, but not limited to, the weight sensor can measure the total weight of
a hoisting winch and its load.

The brake release current is adapted in accordance with the curve below.

™
|
u
*
B IR

-

T

ny
-
o
o
R

ZL

CP1 Point1Y
CP2 Point2Y
LP1 Point 1 X
LP2 Point 2 X
ZL Zero Load
WSS Weight Sensor Signal

This curve can represent a weight sensor on an application, where zero load on
the motor is different from zero load on the application.
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[Weight Sensor Assign] PE 5

Weight sensor assignment.

If [Brake assignment] b L [ is not configured, this parameter is forced to [Not
Configured] n o.

Setting Code / Value Description

[Not no Not configured.

Configured]
Factory setting

[AI1]...[AI3] A.+I1.A .3 Analog input Al1...Al3.

[Al4]...[Al5] A .4.A .5 Analog input Al4...Al5 if VW3A3203 I/O extension module has
been inserted.

[Al Virtual 1] A.\v 1 Virtual analogic input 1.

[DI7 P.17.P .8 Digital input DI7...DI8 used as pulse input.

Pulselnput]...

[DI8

Pulselnput]

[Encoder] PG Encoder reference if an encoder module has been inserted.

[Point1 X] L P I

Ext weight point 1 X.

This parameter can be accessed if [Weight sensor Assign] P E 5 is assigned.

Setting Description

0.0...99.99 % Setting range
This parameter can't be equal or higher than [Point2X] L P 2.

Factory setting: 0.00 %

[Point1Y] L P |

Ext weight point 1Y.

This parameter can be accessed if [Weight sensor Assign] P E 5 is assigned.

Setting Description

-1.1...1.1 In(M Setting range in A

Factory setting: 0.7 * [Nom Motor Current] n [ r

(1) In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[Point2X] L P2

Ext weight point 2 X.

This parameter can be accessed if [Weight sensor Assign] P E 5 is assigned.

Setting Description

0.01...100.00 % Setting range
This parameter can't be equal or higher than [Point1 X] L P I.

Factory setting: 50.00 %
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[Point2Y] L P 2

Ext weight point 2Y.

This parameter can be accessed if [Weight sensor Assign] P E 5 is assigned.
Setting Description
-1.1...1.1 In(M Setting range in A

Factory setting: [Nom Motor Current] n L ~

(1) In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.

[Ibr 4-20 mAloss] b A

Brake release current in the event of the loss of the weight sensor information.
This parameter can be accessed if the weight sensor is assigned to an analog
current input (PES = Alx) and the 4-20 mA loss monitoring function is deactivated
(LFLx = No).

[Alx min. value] L ~ L X must be equal or greater than 4 mA and [Ibr 4-20 mA
loss] : b~ A must be set to a value consistent with your application.

For a hoisting application, the advisable setting is [Nom Motor Current] » [ .

Setting Description

0...1.1 In(M Setting range in A.

Factory setting: 0 A

(1) In corresponds to the rated drive current indicated in the Installation Manual and on the drive
nameplate.
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[Generic functions] — [Power backup]

[Power Backup] - F £ - Menu

Access

[Complete settings] =» [Generic functions] =» [Power Backup]

About This Menu

This function can only be used on ATV930++*N4+ and ATV95¢++sN4+ with power up
to 18.5 kW.

This function is used to supply the drive, in case of power outage, with a backup
power supply connected to the drive in order to operate temporary the drive. This
backup power supply is at a reduced voltage, and only allows a derated operating
mode, at reduced speed, up to a given torque linked to the capability of the
backup power supply.

To operate the drive within this derated operating mode, a digital input of the drive
is assigned to this function. This assigned digital input must not be activated when
the drive is powered with the mains supply.

When this function is enabled, the [Input phase loss] : P L - monitoring
function is disabled.

Switching between the mains supply and the backup power supply must only be
done with changeover contactors.

ADANGER

HAZARD OF FIRE OR EXPLOSION

You must refer to the application note "Power Backup" to implement this
function.

Failure to follow these instructions will result in death or serious injury.

The synoptic below shows an example of implementation.
Mans Supply i cncioohane
RAAERA
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[Power Backup Assign] - F E

[Pwr Backup Voltage] - 5 u

[Pwr Backup Ref Freq] - 5 P

Power backup input assignment.

The assigned input is used to activate the power backup mode of the drive (state
at 1). This input must not be activated when the drive is powered with the mains

supply.
Setting Code/ Description

Value
[Not no Not assigned
Assigned]

Factory setting

[DI1]... L. Digital input DI1...DI8
[DI8] L.8
[DI11]... Lol Digital input DI11...DI116 if VW3A3203 1/O extension module has been
[DI16] L. Ib inserted

Power backup voltage.

Minimum permissible AC voltage value of the backup power supply.

This parameter can be accessed if the power backup has been enabled (i.e
[Power Backup Assign] - F E is assigned).

Setting

Description

220...320 V (step: 1V)

Setting range

Factory setting: 220 V

Power backup reference frequency.

Value of the frequency reference in power backup mode: the value must be
adapted according to the application requirements, especially the required torque
within the derated operating mode.

Find below the power backup reference frequency setting range according to the
power backup voltage:

Max of

Max of

H
(]
H
'
""""""""" "S-phase '
. (]
wnge | |77 ' Single phasei
; :
................ g a

[] >

\Y
( or )* NOTE: If (Max of )< , then ( range)

is reduced to this unique possible value: (Max of )
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NOTE: Compared to a 3—phase power backup supply, the [Pwr Backup Ref
Freq] - 5 P value may need to be reduced in order to provide the nominal
torque with a single phase power backup supply. For more information, you
must refer to the application note "Power Backup".

This parameter can be accessed if the power backup has been enabled (i.e
[Power Backup Assign] r F E is assigned).

Setting QO

Description

0.0...6,553.5 Hz (step: 0.1
Hz)

Setting range: [Low speed] L 5 P up to a maximum calculated
according to [Pwr Backup Voltage] - 5 o, [Nom Motor Voltage]
un 5and F r 5 (for an asynchronous law) or [Sync Nominal Freq]
F r 5 5 (for a synchronous law). The setting range can be reduced to
a single value. See the figure above.

Factory setting: 5.0 Hz
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[Generic monitoring]

[Process underload] u L 4 - Menu

Access

[Complete settings] =» [Generic monitoring] =» [Process underload]

Process Underload Detected Error

A process underload is detected when the next event occurs and remains pending
for a minimum time [Unid T. Del. Detect] u L E, which is configurable:

+ The motor is in steady state and the torque is below the set underload limit
([Unld.Thr.0.Speed] L u L, [Unld.Thr.Nom.Speed] L u n, [Unld. FreqThr.
Det.] ~ 11 u d parameters).

+ The motor is in steady state when the offset between the frequency reference
and motor frequency falls below the configurable threshold [Hysteresis Freq]
5rb.

Between zero frequency and the rated frequency, the curve reflects the following
equation:torque=L u L +(L un - L ul)x(frequency)?/ (rated frequency)2The
underload function is not active for frequencies below r T u d.

trq(%)
LUn

LUL ~

1 Underload zone.

A relay or a digital output can be assigned to the signaling of this detected error in
the [Input/Output] o -, [I/O assignment] : o A 5 - menus.

[Unild T. Del. Detect] u L E

Underload detection time delay.

It is reset to zero if the torque rises above the value of [Underload Threshold]
L u L +10% (hysteresis).

A value of 0 deactivates the function and makes the other parameters

inaccessible.
Setting Description
0...100 s Setting range

Factory setting: 0 s
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[Unld.Thr.Nom.Speed] L u n%

Underload threshold at nominal motor speed [Nominal Motor Freq] F - 5,as a
% of the rated motor torque.

This parameter can be accessed if [Unld T. Del. Detect] » L E is notsetto 0.

Setting 0 Description

20...100% Setting range

Factory setting: 60%

[Unld.Thr.0.Speed] L u L %

Underload threshold at zero frequency as a % of the rated motor torque.

This parameter can be accessed if [Unld T. Del. Detect] » L £ is not setto 0.

Setting 0 Description
0...[Unld.Thr.Nom.Speed] Setting range
Lun

Factory setting: 0%

[Unld. FreqThr.Det.] - T u d%

Minimum frequency underload detection threshold.

This parameter can be accessed if [Unld T. Del. Detect] » L E is notsetto 0.

Setting 0 Description

0.0...599.0 Hz Setting range

Factory setting: 0.0 Hz

[Hysteresis Freq] 5 - b

Maximum deviation between the frequency reference and the motor frequency,
which defines a steady state operation.

This parameter can be accessed if [Unld T. Del. Detect] » L £ or [Ovld Time
Detect.] £ o L is notsetto 0.

Setting 0 Description

0.3...599.0 Hz Setting range

Factory setting: 0.3 Hz

[Underload Mangmt.] u d L %

Underload management.
Behavior on switching to underload detection.

This parameter can be accessed if [Unld T. Del. Detect] » L E is notsetto 0.
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Setting Code / Value Description
[Ilgnore] no Detected error ignored
[Freewheel YES Freewheel stop
stop]

Factory setting
[Ramp stop] rfP Stop on ramp
[Fast stop] FSE Fast stop

[Underload T.B.Rest.] F E ux

Minimum time permitted between an underload being detected and any automatic

restart.

To allow an automatic restart, the value of [Fault Reset Time] £ A - must exceed
this parameter by at least 1 minute.

This parameter can be accessed if [Underload Mangmt.] » d L is not setto

[lgnore] n o.

Setting ()

Description

0...6 min

Setting range

Factory setting: 0 min
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[Process overload] o L 4 - Menu

Access

[Complete settings] =» [Generic monitoring] =» [Process overload]

About This Menu

A process overload error is detected when the next event occurs and remains
pending for a minimum time [Ovld Time Detect.] £ o L , which is configurable:

* The drive is in [Current limitation] £ L : mode during acceleration,
deceleration, or,

* The motor is in steady state and the [Motor Current] L L ~ is above the set
overload threshold [Ovld Detection Thr.] L o L.

The motor is in steady state when the offset difference between [Pre-Ramp Ref
Freq] F - H and [Motor Frequency] r F r is less than the configurable
threshold [Hysteresis Freq] 5 - b.

\ | 2 i ___
i S5rhb Al_ i _E |
e | | |
——ronl | | |
< »

NOTE: Process overload monitoring is always active in [Current limitation]
C L . state.

. ______________z/____

LLr

[Ovid Time Detect.] £ o L

Overload reaction time.

A value of 0 deactivates the function and makes the other parameters

inaccessible.
Setting Description
0...100 s Setting range

Factory setting: 0 s

[Ovid Detection Thr.] L o L %

Overload threshold.

Overload detection threshold, as a % of the rated motor current [Nom Motor
Current] n L . This value must be less than the limit current in order for the
function to work.

This parameter can be accessed if [Ovld Time Detect.] £ o L is notsetto 0.
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Setting QO

Description

70...150%

Setting range

Factory setting: 110%

[Hysteresis Freq] 5 - b%

Hysteresis for steady state.

Maximum deviation between the frequency reference and the motor frequency,
which defines a steady state operation.

This parameter can be accessed if [Ovld Time Detect.] £ o L or [Unid T. Del.

Detect.] u L E is notsetto 0.

Setting QO

Description

0.3...599.0 Hz

Setting range

Factory setting: 0.3 Hz

[Ovid.Proces.Mngmt] o d L %

Behavior on switching to overload detection.

This parameter can be accessed if [Ovld Time Detect.] £ o L is notsetto 0.

Setting Code / Value Description
[ignore] no Detected error ignored
[Freewheel YES Freewheel stop
stop]

Factory setting
[Ramp stop] rfP Stop on ramp
[Fast stop] FSE Fast stop

[Overload T.B.Rest.] F £ o%

Minimum time permitted between an overload being detected and any automatic

restart.

In order to allow an automatic restart, the value of [Fault Reset Time] £ A - must
exceed this parameter by at least 1 minute.

This parameter can be accessed if [Ovld Time Detect.] £ o L or [Ovld.Process.
Mngmt] o d L isnotsettoO.

Setting QO Description

0...6 min Setting range

Factory setting: 0 min
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[Stall monitoring] 5 £ P~ - Menu

Access

About This Menu

[Complete settings] =» [Generic monitoring] =» [Stall monitoring]

This function helps to prevent a motor overload by monitoring the motor current
and the speed rise time.

A stalling condition is when:

* An output frequency is smaller than the stalling frequency [Stall Frequency]
S5EFP3

* And an output current is higher than the stalling current [Stall Current]
StP?

* During a time longer than the stalling time [Stall Max Time] 5 £ P /
When a stalling condition occurs, a [Motor Stall Error] 5 E F error is triggered.

[Stall Monitoring] S £ P L

Stall monitoring activation.

Setting Code / Value Description

[No] no Function disabled

Factory setting

[Yes] YES Function enabled

[Stall Max Time] 5 £ P /%

Motor stall maximum time.

This parameter can be accessed if [Stall Monitoring] 5 £ P [ is not set to [No]
nao.

Setting 0 Description

0.0...200 s Setting range

Factory setting: 60.0 s

[Stall Current] 5 £ P 2%

Stall monitoring current level, as a % of the rated motor current. ((Nom Motor
Current] n L ~ or [Sync Nominall] » L - 5, depending on the motor control

type.)

This parameter can be accessed if [Stall Monitoring] 5 £ P [ is not set to [No]
nao.

The factory setting changes to 150.0 % if [Dual rating] d r £ is set to [Heavy
Duty] H /L h.

Setting 0 Description

0.0...120.0% Setting range

Factory setting: 150.0%
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[Stall Frequency] 5 £ P 3%

Stall monitoring frequency level.

This parameter can be accessed if [Stall Monitoring] 5 £ P L is not set to [No]

no.

Setting QO

Description

0.0...[Max Frequency] E F r

Setting range

Factory setting: 2.0 Hz
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[Thermal monitoring] £ P P - Menu

Access

[Complete settings] =» [Generic monitoring] =» [Thermal monitoring]

About This Menu

Identical to [Thermal monitoring] £ P P - Menu , page 163.
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[Frequency meter] F 9 F - Menu

Access

[Complete settings] =% [Generic monitoring] =» [Frequency meter]

About This Menu

This function uses the "Pulse input" input and can only be used if the "Pulse input”
input is not being used for another function.

Example of Use

An indexed disk driven by the motor and connected to a proximity sensor can be
used to generate a frequency signal that is proportional to the speed of rotation of
the motor.

t(s)

When applied to the "Pulse input" input, this signal supports:

+ Measurement and display of the motor speed: signal frequency = 1/T. This
frequency is displayed with the [Measured Freq] F 9 5.

» Overspeed detection (if the measured speed exceeds a preset threshold, the
drive triggers an error).

» Brake failure detection if brake logic control has been configured: If the speed
does not drop sufficiently quickly following a command to engage the brake,
the drive triggers an error. This function can be used to detect worn brake
linings.

» Detection of a speed threshold that can be adjusted using [Pulse warning
thd.] F 9L , page 470 and is assignable to a relay or digital output.

[Frequency meter] F 9 F

Frequency Meter function activation.

Setting Code/ Description
Value
[Not Configured] | na Not assigned

Factory Setting

[DI7
Pulselnput]...[DI8
Pulselnput]

Digital input DI7...DI8 used as pulse input

T
@
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[Pulse scal. divider] F 9L

Coefficient for measure.

The frequency measured is displayed with the [Measured Freq] F 9 5

parameter.
Setting 0 Description
1.0...100.0 Setting range
Factory setting: 1.0

[Overspd. pulse thd.] F 9 A

Maximum frequency authorized.

Activation and adjustment of overspeed monitoring: [Motor Overspeed] 5 o F.

Setting Code / Value Description

[No] no No motor overspeed monitoring

Factory setting

0...30 kHz Adjustment of the frequency tripping threshold on the "Pulse
input" input divided by [Pulse scal. divider] F 9.

[Pulse overspd delay] £ 4 &

Time before triggering in over-speed.

Setting Description

0.0...10.0 s Setting range

Factory setting: 0.0 s

[Level fr. pulse ctrl]] F d E

Feedback detection threshold.

Activation and adjustment of monitoring for the pulse input (speed feedback):
[Encoder Feedback Loss] 5 P F.

Setting Code / Value Description

[No] no No monitoring of speed feedback

Factory setting

0.0...599 Hz Adjustment of the motor frequency threshold for tripping a
speed feedback detection. (difference between the estimated
frequency and the measured speed).

[Pulse thd. wo Run] F 9 E

Frequency threshold wear brake.

Activation and adjustment of brake feedback monitoring: [Brake Feedback]
b r F. If brake logic control [Brake assignment] & L [ is not configured, this
parameter is forced to [No] n o.
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Setting Code / Value Description

[No] no No brake monitoring

Factory setting

Adjustment of the motor frequency threshold to trigger a [Brake

1...1,000 Hz
Feedback] b r F error (detection of speeds other than 0).

[Pulse wo Run delay] £ 9 b

Time before triggering in wear brake.

Setting Description

0.0...10.0 s Setting range

Factory setting: 0.0 s

[Pulse warning thd.] F 9 L

Frequency level.
This parameter can be accessed if [Frequency meter] F 9 F is not set to [Not
configured] n o.

Setting Description

0...30,000 Hz Setting range
Factory setting: 0 Hz
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[Input/Output] - [I/O assignment]

[DI1 assignment] L /A - to [DI8 assignment] L B A - Menus

Access

[Complete settings] =P [Input/Output] =» [I/O assignment] =» [DI8
assignment]

[DI1 Low Assignment] L /L to [DI8 Low Assignment] L B L

DI1 low assignment to DI8 low assignment.

Read-only parameter, cannot be configured. It displays all the functions
associated with digital input in order to verify, for example, for compatibility
problems.

If no functions have been assigned, [No] n o is displayed.

[DI1 High Assignment] L /H to [DI8 High Assignment] L B H

DI1 high assignment to DI8 high assignment.

Read-only parameter, cannot be configured. It displays all the functions
associated with digital input in order to verify, for example, for compatibility
problems.

If no functions have been assigned, [No] n o is displayed.
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[DI11 assignment] L / /A - to [DI16 assignment] L /56 A -
Menus

Access

[Complete settings] =P [Input/Output] = [I/O assignment] =» [DI11
assignment] to [DI16 assignment]

About These Menus

Identical to [DI1 assignment] L /A - menu, page 471.

These menus can be accessed if VW3A3203 I/O extension module has been
inserted.

[DI11 Low Assignment] L | /L to[DI16 Low Assignment] L /6L %

DI11 to DI16 low assignment.

Read-only parameters, cannot be configured. It displays all the functions
associated with the digital input in order to verify, for example, for compatibility
problems.

If no functions have been assigned, [No] n o is displayed.

[DI11 High Assignment] L / /H to [DI16 High Assignment] L /5 Hx%

DI11 to DI16 high assignment.

Read-only parameters, cannot be configured. It displays all the functions
associated with the digital input in order to verify, for example, for compatibility
problems.If no functions have been assigned, [No] n o is displayed.
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[DI7 Pulse Input Assign] P . 7TA - Menu

Access

[Complete settings] = [Input/Output] =» [I/O assignment] =» [DI7 Pulse
Input Assign]

About This Menu

Following parameters can be accessed on the Graphic Display Terminal by
pressing the OK key on the [DI7 Frequency Measured] P F L 1 parameter.

[DI7 Pulse Input Assign] P + 1A

DI7 pulse input assignment.

It displays all the functions associated with the pulse input in order to verify, for
example, for compatibility problems.

If no functions have been assigned, [No] n o is displayed.

Setting Code / Value Description

[No] no Not assigned

[Torque Ref E9a Torque offset source

Offset]

[Torque Ref Eq9r Torque ratio source

Ratio]

[Ref Fr | Reference frequency 1
Frequency 1]

[Ref Fré Reference frequency 2
Frequency 2]

[Ref SAZ Reference frequency 2 summing
Frequency 2

Summing]

[PID P .F Pl controller feedback
Feedback]

[Torque ERA Torque limitation: activation by an analog value
limitation]

[Torque LAAZ Torque limitation: activation by an analog value
limitation 2]

[Subtract Ref dAz? Subtract reference frequency 2
Freq 2]

[Manual PID PN Manual speed reference of the PID controller (auto-man)
Ref.]

[PID Ref FP . PID reference frequency
Frequency]

[Ref SA3 Reference frequency 3 summing
Frequency 3

Summing]

[Ref Fr Ib Reference frequency 1B
Frequency

1B]

[Subtract Ref dA 3 Subtract reference frequency 3
Freq 3]

[Forcedlocal] | FLo Ll Forced local reference source1
[Ref nAe Reference frequency 2 multiplier
Frequency 2

multiplier]
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Setting Code / Value Description

[Ref nA3 Reference frequency 3 multiplier
Frequency 3

multiplier]

[Torque Er | Torque regulation: torque set point 1
reference]

[Torque Ercd Torque regulation: torque set point 2
reference 2]

[Frequency FAF Frequency meter function activation
Meter]

[External EEFF External feed-forward

Feed

Forward]

[DI8 Pulse Input Assign] P : B A - Menu

Access

About This Menu

[Complete settings] =P [Input/Output] =» [I/O assignment] =» [Pulse Input

DI8 Assign]

Identical to [DI7 Pulse Input Assign] P « TH - , page 473.

Following parameters can be accessed on the Graphic Display Terminal by
pressing the OK key on the [DI8 Frequency Measured] P F L H parameter.

[Pulse Input DI8 Assign] P 8 A

Pulse Input DI8 Assignment.

Identical to [Pulse Input DI7 Assign] P : TH , page 473
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[Encoder Pulse Assign] P £ L A - Menu

Access

[Complete settings] =P [Input/Output] =» [I/O Assignment] =» [Encoder
Pulse Assign]

About This Menu

Following parameters can be accessed on the Graphic Display Terminal by
pressing the OK key on the [Encoder Config] P L parameter.

This parameter can be accessed if an encoder module has been plugged.

[Encoder Pulse Assign] PEL A

Encoder pulse assignment.

It displays all the functions associated with the pulse input in order to verify, for
example, compatibility problems.

If no functions have been assigned, [No] n o is displayed.

Identical to [Pulse Input DI7 Assign] P : 7TA , page 473.

[Al1 assignment] A : | A - to [AlI5 assighment] A , 5 A - Menus

Access

[Complete settings] = [Input/Output] =» [I/O assignment] =» [Al1
assignment] to [AI5 assignment]

About These Menus

Al4 and Al5 can be accessed if VW3A3203 I/0O extension module has been
inserted.

[Al1 Assignment] A , |/ A to [Al5 Assignment] A /5 A

Analog input Al1 functions assignment to Analog input Al5 functions assignment.

Read-only parameter, cannot be configured. It displays all the functions
associated the related analog input in order to verify, for example, for compatibility
problems.

If no functions have been assigned, [No] n o is displayed.
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[AIV1 assignment] AV /A - Menu

Access

[Complete settings] =P [Input/Output] =» [I/O assignment] =» [AIV1
assignment]

[AIV1 Assignment] AV [ A

Virtual analog input function assignment.

Read-only parameter, cannot be configured. It displays all the functions
associated with the related virtual analog input in order to verify, for example, for
compatibility problems. If no functions have been assigned, [No] n o is displayed.

[DIS0 Assignment] d 5 0 A - to [DI59 Assignment] d 5 9 A -
Menus

Access

[Complete settings] =P [Input/Output] =» [I/O assignment] =» [DI50
Assignment] to [DI59 Assignment]

About These Menus

These menus can be accessed on ATVe30eeeF, ATVe50eeeF, ATVe60,
ATVe80, and ATVeLO0, equipped with cabinet 10, and if [Access Level] L AL is
setto [Expert] £ P r.

[DIS0 Low Assignment] d 5 0 L to [DI5S9 Low Assignment] 45 9L
DI50 to DI59 low assignment.

NOTE: The factory setting value of D51L is modified to [Cabinet Overheat]
L L o onATVe30eeeF ATVe50eeeF, ATV e60, ATVe80, and ATVeLO.

[DI5S0 High Assignment] 4 5 OO H to [DI59 High Assignment] d 5 9 H

DI50 to DI59 high assignment.
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[Input/Output] - [DI/DQ]

[DI1 Configuration] 4 : / - to [DI8 Configuration] 4 : 8 - Menus

Access

[Complete settings] =P [Input/Output] =» [DI/DQ] =¥ [DI1 Configuration] to
[DI8 Configuration]

[DI1 Low Assignment] L /L to [DI8 Low Assignment] L B L

DI1 to DI8 low assignment.

Read-only parameter, cannot be configured. It displays all the functions
associated with the related digital input in order to verify, for example, for
compatibility problems.

If no functions have been assigned, [No] n o is displayed.

[DI1 High Assignment] L /H to [DI8 High Assignment] L B H

DI1 to DI8 high assignment.

Read-only parameter, cannot be configured. It displays all the functions
associated with the related digital input in order to verify, for example, for
compatibility problems.

If no functions have been assigned, [No] n o is displayed.

The digital input DI1 is assigned to:
+ [Forward] F - d in 2-wire control
* [Run] r u ~ in 3-wire control.
[Run] - u n and [Forward] F r d settings cannot be modified manually.

NOTE: In 10 profile, the assignment of [Run] r u n (respectively [Forward]
F - d) switches to [CD00] L d O O in 2-wire control (respectively 3-wire
control).

The digital input DI2 is assigned to [Forward] F - d in 3-wire control. [Forward]
F r d setting cannot be modified manually.

NOTE: In 10 profile, the assignment of [Forward] F - d switches to [CD01]
C d0 Iin 3-wire control.

[DI1 Delay] L /d to[DI8 Delay] L B d

DI1 to DI8 delay.

NOTE: Commands received via this digital input are processed once the delay
time set via this parameter has elapsed.

Setting Description

0...200 ms Setting range

Factory setting: 2 ms
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[DI11 Configuration] 4 : ! |/ - to [DI16 Configuration] Menus

Access

[Complete settings] =P [Input/Output] =» [DI/DQ] =¥ [DI11 Configuration] to
[DI16 Configuration]

About These Menus

Identical to [DI1 Configuration] 4 « !/ - menu, page 477.

These menus can be accessed if VW3A3203 I/O extension module has been
inserted.

[DI11 Low Assignment] L / /L to[DI16 Low Assignment] L /6L %

DI11 to DI16 low assignment.

[DI11 High Assignment] L | I H to [DI16 High Assignment] L /5 Hx%

DI11 to DI16 high assignment.

[DI11 Delay] L /| Id to[DI16 Delay] L /b d%

DI11 to DI16 delay.
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[DI7 Pulse Config] P A : 7 - Menu

Access

[Complete settings] =» [Input/Output] =» [DI/DQ] =¥ [DI7 Pulse Config]

About This Menu

Following parameters can be accessed on the Graphic Display Terminal by
pressing the OK key on the [DI7 Frequency Measured] P F L 7 parameter.

[DI7 Pulse Input Assign] P + TH

DI7 pulse input assignment.

It displays all the functions associated with the pulse input in order to verify, for
example, for compatibility problems.

If no functions have been assigned, [No] ~ o is displayed.

Setting Code