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Introduction to the manual

Contents of this chapter

The chapter describes applicability, target audience and purpose of this manual. It
also describes the contents of this manual and refers to a list of related manuals for
more information.

Applicability

The manual applies to the ACS580 standard control program ASCKX version 2.16.
ASCK2 is used for frame sizes R1...R5, and ASCK4 is used for frames sizes
R6...R11.

To check the firmware version of the control program in use, see system information
(select Menu - System info - Drive) or parameter 07.05 Firmware version (see page
231) on the control panel.

Safety instructions

Follow all safety instructions.

* Read the complete safety instructions in the Hardware manual of the drive
before you install, commission, or use the drive.

* Read the firmware function-specific warnings and notes before changing
parameter values. These warnings and notes are included in the parameter
descriptions presented in chapter Parameters on page 213.

Target audience

The reader is expected to know the fundamentals of electricity, wiring, electrical
components and electrical schematic symbols.
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The manual is written for readers worldwide. Both S| and imperial units are shown.
Special US instructions for installations in the United States are given.

Purpose of the manual

This manual provides information needed for designing, commissioning, or operating
the drive system.

Contents of this manual

The manual consists of the following chapters:

Introduction to the manual (this chapter, page 13) describes applicability, target
audience, purpose and contents of this manual. At the end, it lists terms and
abbreviations.

Start-up, control with I/0O and ID run (page 21) describes how to start up the drive
as well as how to start, stop, change the direction of the motor rotation and adjust
the motor speed through the I/O interface.

Control panel (page 41) contains instructions for removing and reinstalling the
assistant control panel and briefly describes its display, keys and key shortcuts.

Settings, I/0 and diagnostics on the control panel (page 49) describes the
simplified settings and diagnostic functions provided on the assistant control
panel.

Control macros (page 79) contains a short description of each macro together
with a connection diagram. Macros are pre-defined applications which will save
the user time when configuring the drive.

Program features (page 111) describes program features with lists of related user
settings, actual signals, and fault and warning messages.

Parameters (page 213) describes the parameters used to program the drive.

Additional parameter data (page 481) contains further information on the
parameters.

Fieldbus control through the embedded fieldbus interface (EFB) (page 551)
describes the communication to and from a fieldbus network using the drive
embedded fieldbus interface with the Modbus RTU protocol.

Fieldbus control through a fieldbus adapter (page 587) describes the
communication to and from a fieldbus network using an optional fieldbus adapter
module.

Fault tracing (page 521) lists the warning and fault messages with possible
causes and remedies.

Control chain diagrams (page 597) describes the parameter structure within the
drive.

Further information (inside of the back cover, page 615) describes how to make
product and service inquiries, get information on product training, provide
feedback on ABB Drives manuals and find documents on the Internet.
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Related documents

You can find manuals and other product documents in PDF format on the Internet.
See section Document library on the Internet on the inside of the back cover. For
manuals not available in the Document library, contact your local ABB representative

Drive manuals and guides Code (English)
Safety instructions 3AXD50000037978
ACS580-01 drives (0.75 to 250 kW, 1.0 to 350 hp) 3AXD50000044794

hardware manual for frames R1-R9
Quick installation guide ACS580, frame sizes R1-R5 3AXD50000044838

ACS580-04 drive modules hardware manual 3AXD50000015497
ACS580-04 drive modules (250 to 500 kW) quick 3AXD50000823291
installation guide

ACS580-07 drives (75 to 500 kW) hardware 3AXD50000045815
manual

ACS-AP-I, -S, -W and ACH-AP-H, -W Assistant control 3AUA0000085685
panels user's manual

ACS-BP-S basic control panels user’s manual 3AXD50000032527
Option manuals and guides Code (English)
ACS580..., ACH580... and ACQ580...+P940 and 3AXD50000210305

+P944 drive modules supplement

ACS880-01, ACS580-01, ACH580-01 and ACQ580-01 3AXD50000034735
UK gland plate (+H358) installation guide

CPTC-02 ATEX-certified thermistor protection module, ~3AXD50000030058
Ex Il (2) GD (option +L537+Q971) user’s manual

CDPI-01/-02 panel bus adapters user's manual 3AXD50000009929

DPMP-01 control panel mounting platform kit installation 3AUA0000100140
guide
DPMP-02/03 mounting platform for control panels 3AUA0000136205

DPMP-04 and DPMP-05 mounting platforms for control 3AXD50000308484
panels installation guide

FCAN-01 CANopen adapter module user's manual 3AFE68615500
FCNA-01 ControlNet adapter module user's manual 3AUA0000141650
FDNA-01 DeviceNet Adapter User's Manual 3AFE68573360
FECA-01 EtherCAT adapter module user's manual 3AUA0000068940

FEIP-21 EtherNet/IP fieldbus adapter module User's 3AXD50000158621
manual

FENA-01/-11/-21 Ethernet adapter module user's 3AUA0000093568
manual

FEPL-02 Ethernet POWERLINK adapter module user's 3AUA0000123527
manual

FMBT-21 Modbus/TCP adapter module user’'s manual 3AXD50000158607
FPBA-01 PROFIBUS DP adapter module user's manual 3AFE68573271

FPNO-21 PROFINET IO fieldbus adapter module user's 3AXD50000158614
manual

FSCA-01 RS-485 adapter module user's manual 3AUA0000109533



http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000037978&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000044794&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000044838&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000015497&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000045815&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000085685&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000032527&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000210305&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000034735&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000030058&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000009929&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000100140&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000136205&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000308484&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68615500&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000141650&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68573360&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000068940&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158621&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000093568&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000123527&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158607&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68573271&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158614&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000109533&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
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FSPS-21 PROFIsafe safety functions module user's
manual

ACS580-01, ACH580-01 and ACQ580-01 +C135 frames
R1 to R3 flange mounting kit quick installation guide

ACS580-01...+C135, ACH580-01...+C135 and ACQ580-

01...+C135 frames R4 and R5 flange mounting kit quick
installation guide

ACS880-01...+C135, ACS580-01...+C135,
ACH580...+C135 and ACQb580-01...+C135 frames R6 to
R9 flange mounting kit quick installation guide

Main switch and EMC C1 filter options (+F278, +F316,
+E223), IP55 frames R1 to R5 ACS580-01, ACH580-01
and ACQb580-01 drives installation supplement

Tool and maintenance manuals and guides

3AXD50000158638
3AXD50000119172

3AXD50000287093

3AXD50000019099

3AXD50000155132

Code (English)

Drive composer start-up and maintenance PC tool user's
manual

Capacitor reforming instructions

NETA-21 remote monitoring tool installation and start-up
guide

The codes below open online listings of the manuals applicable to the products.

ACS580-01 manuals

ACS580-04 manuals

ACS580-07 manuals

3AUA0000094606

3BFE64059629
3AUA0000096881



http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158638&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000119172&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000287093&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000019099&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000155132&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000094606&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3BFE64059629&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000109533&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105713A8085&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK106930A9060&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK106930A5239&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect

Introduction to the manual 17

Terms and abbreviations

Term/abbreviation

Explanation

ACS-BP-S Basic control panel, basic operator keypad for communication with the
drive.

ACX-AP-x Assistant control panel, advanced operator keypad for communication
with the drive.
The ACS580 supports types ACS-AP-I, ACS-AP-S and ACS-AP-W
(with a Bluetooth interface).

Al Analog input; interface for analog input signals

AO Analog output; interface for analog output signals

Brake chopper

Conducts the surplus energy from the intermediate circuit of the drive to
the brake resistor when necessary. The chopper operates when the DC
link voltage exceeds a certain maximum limit. The voltage rise is
typically caused by deceleration (braking) of a high inertia motor.

Brake resistor

Dissipates the drive surplus braking energy conducted by the brake
chopper to heat. Essential part of the brake circuit. See chapter Brake
chopper in the Hardware manual of the drive.

CAIO-01 CAIO-01 optional bipolar analog input and unipolar analog output
extension module

CBAI-01 Bipolar to unipolar voltage converter option module

CDPI-01 Communication adapter module

CCA-01 Configuration adapter

CHDI-01 Optional 115/230 V digital input extension module

CMOD-01 Optional multifunction extension module (external 24 V AC/DC and
digital /0O extension)

CMOD-02 Optional multifunction extension module (external 24 V AC/DC and

isolated PTC interface)

Control board

Circuit board in which the control program runs.

Control unit Control board built in a housing

CPTC-02 Optional multifunction extension module (external 24 V and ATEX
certified PTC interface)

DC link DC circuit between rectifier and inverter

DC link capacitors

Energy storage which stabilizes the intermediate circuit DC voltage

DI

Digital input; interface for digital input signals

DO Digital output; interface for digital output signals

DPMP-01 Mounting platform for ACX-AP control panel (flange mounting)
DPMP-02/03 Mounting platform for ACX-AP control panel (surface mounting)
Drive Frequency converter for controlling AC motors

EFB Embedded fieldbus

FBA Fieldbus adapter

FCAN-01 Optional CANopen adapter module




18 Introduction to the manual

Term/abbreviation

Explanation

FCNA-01 ControlNet adapter module

FDNA-01 Optional DeviceNet adapter module

FECA-01 Optional EtherCAT adapter module

FENA-21 Optional Ethernet adapter module for EtherNet/IP, Modbus/TCP and
PROFINET IO protocols

FEIP-21 Optional EtherNet/IP adapter module

FEPL-02 Ethernet POWERLINK adapter module

FMBT-21 Optional Modbus/TCP adapter module

FPBA-01 Optional PROFIBUS DP adapter module

FPNO-21 Optional PROFINET 1O adapter module

Frame (size)

Refers to drive physical size, for example R1 and R2. The type
designation label attached to the drive shows the frame of the drive, see
chapter Operation principle and hardware description, section Type
designation label in the Hardware manual of the drive.

FSCA-01 Optional RSA-485 adapter module (Modbus/RTU)

ID run Motor identification run. During the identification run, the drive will
identify the characteristics of the motor for optimum motor control.

IGBT Insulated gate bipolar transistor

Intermediate circuit

See DC link.

Inverter Converts direct current and voltage to alternating current and voltage.

110 Input/Output

LSW Least significant word

Macro Pre-defined default values of parameters in drive control program. Each
macro is intended for a specific application. See chapter Control macros
on page 79.

NETA-21 Remote monitoring tool

Network control

With fieldbus protocols based on the Common Industrial Protocol
(CIPTM), such as DeviceNet and Ethernet/IP, denotes the control of the
drive using the Net Ctrl and Net Ref objects of the ODVA AC/DC Drive
Profile. For more information, see www.odva.org, and the following
manuals:

* FDNA-01 DeviceNet adapter module user’s manual (3AFE68573360
[English]), and

* FENA-01/-11/-21 Ethernet adapter module user’s manual
(3AUA0000093568 [English]).

Parameter

User-adjustable operation instruction to the drive, or signal measured or
calculated by the drive

PID controller

Proportional—integral—derivative controller. Drive speed control is based
on PID algorithm.

PLC

Programmable logic controller
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Term/abbreviation

Explanation

PROFIBUS, Registered trademarks of Pl - PROFIBUS & PROFINET International

PROFIBUS DP,

PROFINET IO

PTC Positive temperature coefficient, thermistor whose resistance is
dependent on temperature,

R1,R2, ... Frame (size)

RO Relay output; interface for a digital output signal. Implemented with a
relay.

Rectifier Converts alternating current and voltage to direct current and voltage.

STO Safe torque off. See chapter The Safe torque off function in the

Hardware manual of the drive.
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Cybersecurity disclaimer

This product is designed to be connected to and to communicate information and
data via a network interface. It is Customer's sole responsibility to provide and
continuously ensure a secure connection between the product and Customer network
or any other network (as the case may be). Customer shall establish and maintain
any appropriate measures (such as but not limited to the installation of firewalls,
application of authentication measures, encryption of data, installation of anti-virus
programs, etc) to protect the product, the network, its system and the interface
against any kind of security breaches, unauthorized access, interference, intrusion,
leakage and/or theft of data or information. ABB and its affiliates are not liable for
damages and/or losses related to such security breaches, any unauthorized access,
interference, intrusion, leakage and/or theft of data or information.

See also section User lock on page 209.
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Start-up, control with 1/0 and
ID run

Contents of this chapter <>

The chapter describes how to:
» perform the start-up

start, stop, change the direction of the motor rotation and adjust the speed of the
motor through the I/O interface

« perform an Identification run (ID run) for the drive.
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How to start up the drive

How to start up the drive using the First start assistant on the
assistant control panel

Safety

Do not start-up the drive unless you are a qualified electrician.

Read and obey the instructions in chapter Safety instructions at the beginning of the
Hardware manual of the drive. Ignoring the instructions can cause physical injury or death, or
damage to the equipment

0 Check the installation. See chapter Installation checklist in the Hardware manual of the
drive.

0 Make sure there is no active start on (DI1 in factory settings, that is, ABB standard
A macro). The drive will start up automatically at power-up if the external run
command is on and the drive is in the remote control mode.

Check that the starting of the motor does not cause any danger.
De-couple the driven machine if
<> « there is a risk of damage in case of an incorrect direction of rotation, or

* aNormal ID run is required during the drive start-up, when the load torque is higher
than 20% or the machinery is not able to withstand the nominal torque transient during
the ID run.

Hints on using the assistant control panel

The two commands at the bottom of the display
(Options and Menu in the figure on the right),
show the functions of the two softkeys and
located below the display. The commands

assigned to the softkeys vary depending on the [Localo ¢ ACS5Q0 300 H:
context. g:tpu( frequency 000
Use keys (O, (], @ and @ to move the cursor ’
and/or change values depending on the active I‘\*Ammrque :
view. % .

Options

Key [?| shows a context-sensitive help page.

For more information, see ACx-AP-x assistant
control panels user’s manual (3AUA0000085685
[English]).

1 - First start assistant guided settings:
Language, date and time, and motor nominal values

0 Have the motor name plate data at hand.
Power up the drive.
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The First start assistant guides you through the —

first start-up. Detch

The assistant begins automatically. Wait until the Suomi

control panel enters the view shown on the right. Francais

Select the language you want to use by Italia]w

highlighting it (if not already highlighted) and Nederlands

pressing (OK). Svenska

Note: After you have selected the language, it

takes a few minutes to download the language file OK»

to the control panel.

Select Start set-up and press (Next). Tocal® (¥ ACSEA] =001,
Set-up assistant —

Set up drive now?
Start set-up

Exit & don’t show at power-up

Back 15:52 Next
Select the localization you want to use and press Local® ™ ACS5A0 =010 Hz
(Next). — :

Localization —

Unit defaults:

[nternatonal [SI)

S standard [Imperial)

Back 15:52 Next
Change the units shown on the control panel if Local & % ALS5A0 =00 Hz
needed. - .

Units | —

» Go to the edit view of a selected row by
pressing ().

« Scroll the view with (4] and (v).

Go to the next view by pressing (Next).

Change the display units if needed.
Pawer:
Temperature:

Torque:
Currency: ELR®
Back 15:53 Mext
Set the date and time as well as date and time Local® ™ ACS5A0 =00 Hz
display formats. - .
Date & time | E—

» Go to the edit view of a selected row by
pressing ().

- Scroll the view with (4] and [v).

Go to the next view by pressing (Next).

Please enter the current date and time.

Time 15:54:04 »
Showe date as day.month.year »
Show time as 24 hour »
Back 15:54 Mext
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In an edit view:

+ Use («) and (») to move the cursor left and
right.

* Use @ and @ to change the value.

» Press (Save) to accept the new setting,
or press (Cancel) to go back to the

Local® ™ ACS580 +0.0 Hz

Date
Day Momth  Year

.07.2014

previous view without making changes. Friday
Cancel 15:54 Save
m ;I'o give the(%ive a name that will be shown at the Local < ¥ ACSERD =00 Hz
op, Press L= MNaming the drive [ E—

If you do not want to change the default name
(ACS580), continue straight to the set-up of the
motor nominal values by pressing (Next).

The name will show at the top of the
panel screen, making it easier to see
wehich motor this drive contrals.

Drive name

Back 15:54 MNext
D Enter the name: LDCS'@ (‘! ALCSRAD “00Hz
» To select the character mode (lower case / Drive name
upper case / numbers / special characters), -~ abe
press @ until symbol <> is highlighted and £
then select the mode with (<) and (»]. Now you hd
can start adding characters. The mode remains A[:Sﬁﬂl].
selected until you select another one. a
« To add a character, highlight it with (4] and (v], 4 Length: 7./52
and press (»]. Cancel 15:54 Save
« To remove a letter, press (<. Local G ™ ACS5580 ¥0.0 Hz
* Press (Save) to accept the new setting, Drive name
or press (Cancel) to go back to the +
previous view without making changes. 7
Acsssofy
& Length: 7./52

Cancel 15:54 Save
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Refer to the motor nameplate for the following nominal value settings of the motor. Enter the

values exactly as shown on the motor nameplate.

&

ABB Motors C€ ¢
3 ~ motor M2AA 200 MLA 4
IEC 200 M/L 55 [+
| No
[ins.cl. F IP 55
\i Hz | kW r/min | A cos PlIAJIN tE/s
690Y | 50 |30 | 1475 | 325 |0.83
400D | 50 | 30 | 1475 | 56 |0.83
660Y [ 50 |30 [1470 [ 34 [o0.83
380D | 50 | 30 [1470 | 59 |0.83
415D | 50 | 30 [ 1475 | 54 | 0.83
440D | 60 | 35 |1770 | 69 | 083
Cat.no___ 3GAA 202 001 - ADA
6312/C3 & 6210/C3 [ 180 ko
Q/\f{} IEC 34-1 {T}

Example of a nameplate of an induction (asynchronous) motor:

the next view.

To go directly to the next view, press (Next).

D Select the motor type. Locald (‘! ACSER0 200 Hz
Check that the motor data is correct. Values are Motor nominal values e
predefined on the basis of the drive size but you Find the values on the matar's
should verify that they correspond to the motor. nameplate, and enter them here:

Start with the motor nominal current. T'--'pEZ Asynchronous motore

If you have to change the value, go to the edit CLMrenT 18 Aw

view of the selected row by pressing (») (when Voltage: 4000 Y w

this symbol is shown at the end of the row). = ——
Back 15:56 Mext

|:| Set the correct value: Local< (‘! ACSER0 00 Hz
+ Use (1) and (»] to move the cursor left and Carrent:
right.

+ Use @ and @ to change the value. ‘I @

Press (Save) to accept the new setting, or A

press (Cancel) to go back to the previous .

view without making changes. ID 0 g 2'
Cancel 15:56 Save

0 Continue to check/edit the nominal values and Locald ™ ACS5A0 =00 Hz
select scalar or vector control mode. .

. . Motor nominal values [ E—
Motor nominal cos ® and nominal torque are Find the values on the matar's
optional. nameplate, and enter them here:
Roll down with @ to see the last row in the view. Cos d (aptional): 000
After editing the last row, the control panel goes to || 1, [E tiDnal.]' 0.000 Nm .
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Direction test is optional, and requires rotating the
motor. Do not do this if it could cause any risk, or if
the mechanical set-up does not allow it.

To do the direction test, select Spin the motor

and press (Next).

Local<¢ ™ ALSHAN

+0.0 Hz

Direction test?

Spin the motor to check direction®
Mot now
Spin the motor

[

Back 15:58 Next

m Press the start key on the control panel to  |[Tycalé ¥ ACSERD =00 Hz
start the drive.

Press Start -

Wiarning: Untl set-up is done, safeties
are not active and motor speed is b

Hz.

Press Start now to spin the motor,
then check the direction of rotatan.

Check the direction of the motor.

If it is forward, select Yes, motor is spinning
forward and press (Next) to continue.

If the direction is not forward select No, fix

Back 15:54
Local® ™ ACSE30 +0.0Hz
Is this forward? L .

selecting “Mo, fix direction” tells the
drive to change direction, and labels

If you do not want to make a backup, select Not

now and press (Next).

direction and press &) (Next) to continue. the new direction “forward”.
Yes, motor s spinning forward
§ Mo, fix direction
X
Back 15:54 Mext
Forward direction Reverse direction
m If you want to make a backup of the settings made |[[zale ¥ ACSERD =00 Hz
so far, select Backup and press (Next).
Make backup? L

Copies all settings into a backup file
stored in the control panel. To restore
a backup, go to Menu = Backups.

Mot now

Backup

Back 16:00

Mext
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The first start is now complete and the drive is Local & ™ ACSHA0 =00 Hz
ready for use. First start complete
Press (Done) to enter the Home view. Drive is ready fnrpuse
Start/Stop: oI
Direction: oz
Reference [freq): Al scaled
Back 18:00 Done
The Home view monitoring the values of the Local < 7 ACSERD =00z
selected signals is shown on the control panel.
Qutput frequency

There are several different Home view displays
(see page 45). You can browse them with the
arrow keys () and (»]).

" 0.00|
“(I‘g\ﬂntor current 000 ‘}
ggntur torque U . U

Options 16:00 Menu
2 — Additional settings in the Primary settings menu

Make any additionall agjustmeﬁts, for example: Local & ™ ACSERD =010 Hz
macro, ramps, and limits, starting from the Main Mo
menu — press (Menu) to enter the Main ain menu
menu. E] Primary settings S
Select Primary settings and press (Select) ie 1/0 .
(or (¥)). ot
ABB recommends that you make at least these EE Diagnostics .
additional settings: | n P sc
» Choose a macro or set start, stop and reference Exit 16:00 Select

values individually Local¢ ™ ACSEED 0.0 Hz
* Ramps Primary settings
o Limits AMacra: ABB standard
With the Primary settings menu, you can also Motor u
adjust settings related to the motor, PID, fieldbus, || Start. stop, reference »
advanced functions and clock, region and display. H?'T'PS >
In addition, the menu contains an item to reset the || Limits L
control panel Home view. Back TR 00 Select

To get more information on Primary settings
menu items, press |?| to open the help page.
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2 — Additional settings: Macro

[ | Select Macro: and press (Select) (or (). |[Tocard 9 ACSEA] =00 Hz
Primary settings
AMacra: ABB standard
Maotor -
Start, stop, reference 3
Ramps -
Limits 3
Back 16:00 Select
0 To change the macro in use, select the new macro Local® ¥ ACS5a0 =010 Az
and press (Select), or to go back without = I .
changes, press (Back). ontrol macro. o
Notes: Press [7] for wiring descriptions.
otes: WARNIMNG: Resets all setings.
» Changing macro resets all settings except ABE standard

motor data to the default values of the selected E-Wir

macro. PID
Back 16:01 Select
* When you change the macro, you also change | zale 7 ACSERD =010 Az

the use of the 1/0 signals in the drive. Make
sure the actual I/O wiring and the use of /O in @ ABB standard

the control program match each other. You can || One signal for start/stop; another
check the current I/O use in the I/O menu under || for direction. This is the factary

the Main menu (see page 30). default
To get information on a selected macro, press |70 connections far this contral
.The help page shows the use of signals and || macro:
170 connections. For detailed I/0 connection Exit 160
diagrams, see chapter Control macros (page Tocal® % ALSERD 00 Fz
79). .
Scroll the page with (&) and [v). 0 ABB standard
To return to the Control macro submenu, press || /U connectons for this control
(Exit). Macra:

« All macros, except the ABB standard (vector) DI1: Start/stop

DIZ: Forward/reverse .
DI3: Constant speed selection
Dl4: Constant speed selection

macro, use scalar motor control by default. At
the first start you can select to use scalar or

vector motor control. If you later want to change

Exit 16:02

the selection, Select Menu - Primary settings -
Motor - Control mode and follow the
instructions.
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2 — Additional settings: Start, stop

and reference values

If you do not wish to use a macro, define the
settings for start, stop and reference:

Select Start, stop, reference and press
(Select) (or (»)).

Local ™ ACS5ED 0.0 Hz
Primary settings

AMacra: ABB standard
Marar -

Start, stop, reference [
Ramps -
Limits 3
Back 16:02 Select
Adjust the parameters according to your needs. Local & ™ ACS5AD =00 Hz

Select parameter and press (Select).
When you change the settings, you also change

Start, stop, reference
Al directly My

Reference from:

the use of the 1/O signals in the drive. Make sure || 4 scaling -
the actual I/0O wiring and the use of I/O in the Start/stap/dir from: DI1 start/stop, .
control program match each other. You can check Secandary control location Off »
the current 1/O use in the /O menu under the .
. Constant frequencies Cnw
Main menu (see page 30). — .
After making the adjustments, go back to the Back 16:0¢ Edit
Primary settings menu by pressing
(Back).
2 — Additional settings: Ramps
(acceleration and deceleration times for the motor)
Select Ramps and press (Select) (or (). |Momo e ACSERD =001z
Primary settings
AMacra: ABB standard
Maotor -
Start, stop, reference 3
Ramps *
Limits 3
Back 16:02 Select
Adjust the parameters according to your needs. Local® = ALS500 =00 Hz
Select a parameter and press (Edit). Ramps
After making the adjustments, go back to the Acceleration time:
Primary settings menu by pressing Deceleration tme:
(Back). Frequency scaling for ram...; 50.00 Hz
Shape time: 0.000 s
Stop mode: Coast
Back 16:02 Edit
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2 — Additional settings: Limits

[] | Select Limits and press (Select) (or (»)). |[[ocal® €™ ALSEAD -
Primary settingg ——
AAMacro: ABB standard
Maotor -
Start, stop, reference 3
Ramps -
[Back 16:02 Select
0 Adjust the parameters according to your needs. Local & 79 ACSEDD =00z
Select a parameter and press (Select). Limits
After making the adjustments, go back to the Minimum frequency: -50.00 Hz
Primary settings menu by pressing Maximurn frequency: 50.00 Hz
(Back). Maximum current: 324 4
Back 16:03 Edit

3 —-1/0 menu

m After the additional adjustments, make sure that Local® ™ ACS5A0 =010 Hz
the actual I/O wiring matches the I/O use in the - -
Main menu
control program. . )
In the Main menu, select a /0 and press E] Primary settings >
(Select) to enter the /O menu. E-\: 1/0 .
-
EE Diagnostics 3
[ n N s e
Exit 16:03 Select
0 Select a the connection you want to check and Local & ™ ACSERD =010 Hz

press (Select) (or (). 70

DiZ: 1 Direction »

DI3: 0 Used in several places »
Dld: 0 Used in several places »
D5 0 Swvitch to ramp set 2w

Back 503 Select
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To view the details of a parameter that cannot be Local® ¥ ALS50 =010 Hz
adjusted via the I/O menu, press (View). :

DI:

Actual value:
Used for: Start/stop
Add use: Mat used
Back 16:04 View
To adjust the value of a parameter, press Local <
(Edit), adjust the value using (&, (v), [ and (3 DDITj' © (% ALSEE0 ~00 He

keys and press (Save). Note that the actual
wiring must match the new value.

tart/stop
Mat use

Go back to the Main menu by pressing
(Back) repeatedly.

Back 16:04 Edit
Local ¢ ™ ACS5E0 +0.0 Hz
Used for:

Mot used

DI start/stop

017 start/stop, 012 direction
DI forward, DI2 reverse
DITP start, DI2 stop

Cancel 16:04 Save

4 — Diagnostics menu

After making the additional adjustments and Local® ™ ACSEA0 =00 Hz
checking the 1/0O connections, use the

Diagnostics menu to make sure that the setup is
functioning correctly. E] Primary settings -

Main menu

In the Main menu, select Diagnostics and press ie 1/0 .
(Select) (or (»)). D
EE Diagnostics 3
16:04 Select
Select the diagnostics item you want to view and Locald ¥ ALS50 =00 Hz

press (Select).
Return to the Diagnostics menu by pressing

(Back).

Diagnostics

Back BT Select
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5 — Backup

After you have finished start-up, ABB Local® ¥ ALS50 =00 Hz
recommends that you make a backup. -

In the Main menu, select Backups and press

- -
(Select) (or (). ﬂ System info -
@ Energy efficiency -

Exit 16:05 Select

Main menu

Press (Select) to start backup. Cocal® (™ ACS500 000
Backups

up
[m] ACS580 04.07.2014 autobackup »

[ AC5580 04.07.2074 .

Back 18:36 Select
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How to control the drive through the I/O interface

The table below describes how to operate the drive through the digital and analog

inputs when:

the motor start-up is performed, and

the default parameter settings of the ABB standard macro are in use.

Preliminary setti

ngs

If you need to change the direction of rotation, check
that limits allow reverse direction: Go to Menu -
Primary settings - Limits and make sure that the
minimum limit has a negative value and the maximum
limit has a positive value.

Make sure that the control connections are wired
according to the connection diagram given for the ABB
standard macro.

Make sure that the drive is in remote control. Press

key to switch between remote and local
control.

See section ABB standard macro on
page 80.

In remote control, the control panel
display shows text Remote at the top
left.

Starting and controlling the speed of the motor

Start by switching digital input DI1 on.

Kermote T ACS5E0 20.2 Hz
The arrow starts rotating. It is dotted until the setpoint Outnut frequenc
is reached. Hz i | ’ 1 420‘
Regulate the drive output frequency (motor speed) by Wlotor current
adjusting voltage of analog input Al1. A 0 . 3 9 ‘}
Muotar torque %
% 1.4
Options 13:51 Menu
Changing the direction of the motor rotation
Reverse direction: Switch digital input DI2 on. Remote K ALSE00 203 Hz
Forward direction: Switch digital input DI2 off. Qutput freq;ency
H -14.90|
Muotar current
<. 0.39p
Motor torque %
% -0.9
Options 14:03 Menu
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Stopping the motor

Switch digital input DI1 off. The arrow stops rotating.

Rernote ¥y ACSEA0

-20.3 Hz

astput frequency 000‘
“(I‘g\ﬂntor current 000 ‘}
ggntur torque % U . U

Options 13:52

Menu
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How to perform the ID run

The drive automatically estimates motor characteristics using Standstill ID run when
the drive is started for the first time in vector control and after any motor parameter
(group 99 Motor data) is changed. This is valid when

» parameter 99.13 ID run requested selection is Standstill and

» parameter 99.04 Motor control mode selection is Vector.

In most applications there is no need to perform a separate ID run. The ID run should
be selected manually if:

« vector control mode is used (parameter 99.04 Motor control mode is set to
Vector), and

+ permanent magnet motor (PM) is used (parameter 99.03 Motor type is set to
Permanent magnet motor), or

« synchronous reluctance motor (SynRM) is used (parameter 99.03 Motor type is
set to SynRM), or

» drive operates near zero speed references, or
« operation at torque range above the motor nominal torque, over a wide speed <>
range is needed.

Do the ID run with the ID run assistant by selecting Menu - Primary settings - Motor
- ID run (see page 36) or with parameter 99.13 ID run requested (see page 38).

Note: If motor parameters (group 99 Motor data) are changed after the ID run, it must
be repeated.

Note: If you have already parameterized your application using the scalar motor
control mode (99.04 Motor control mode is set to Scalar) and you need to change
motor control mode to Vector,

+ change the control mode to vector with the Control mode assistant (go to Menu -
Primary settings - Motor - Control mode) and follow the instructions. The ID run
assistant then guides you through the ID run.

or

» set parameter 99.04 Motor control mode to Vector, and

« for I/O controlled drive, check parameters in groups 22 Speed reference
selection, 23 Speed reference ramp, 12 Standard Al, 30 Limits and 46
Monitoring/scaling settings.

« for torque controlled drive, check also parameters in group 26 Torque
reference chain.
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ID run procedure

With the ID run assistant

Pre-check

WARNING! The motor will run at up to approximately 50...80% of the nominal
AA speed during the ID run. The motor will rotate in the forward direction. Make

sure that it is safe to run the motor before performing the ID run.

Do not do ID run on a rotating motor. Make sure that the motor is stopped

before starting the ID run.

[] | De-couple the motor from the driven equipment

Check that the values of the motor data parameters are equivalent to those on the motor
nameplate.

Check that the STO circuit is closed.

The assistant will ask if you want to use temporary motor limits. They must meet the
following conditions:
O | Minimum speed < 0 rpm

O | Maximum speed = motor rated speed (Normal ID run procedure needs the motor to be
run at 100% speed.)

O | Maximum current > Iyp
O | Maximum torque > 50%

0 Make sure that the control panel is in local control (text Local shown at the top left). Press
key to switch between local and remote control.

ID run

[] | Go to the Main menu by pressing (Menu) | s ¢ ACSERD =00H:

in the Home view.

Main menu
Select Primary settings and press

(Select) (or (»)). E: Primary settings -
-]
mS 170 .
EE Diagnostics -
| = PN . .
Exit 16:00 Select
[] | Select Motor and press (Select) (or ). Tomaio = ALS5ED =00 Hs
Primary settingg —M8MM
A Macra: ABB standard

Start, stop, reference 3
Rarmps 3
Lirnits >

Back 500 Select
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Select ID run (shown only when the drive is in
vector control mode) and press (Select) (or
).

Local® ™ ACSHBD =0.0 rpm
Motor
A5 Cantral mode Yectar

A Mominal values

AR Done

Thermal protection estimated 20°Cw

Thermal protection measured -
Back 18:00 Select
Select the type of ID run you want to do and Local® ™ ACSHA0 =00+
=0.0 rpm
>—J (Select .
press (Select) (or (»)) D ran? _—

Select what kind of ID run tw do, if
any.Press [¥] for more information.

Standstll [D run

Mormal [0 run

Reduced |D run

Back

16:03 MNext

Warning message Identification run is shown at Local® = ACS5a0 0.0 rpm
the top for a few seconds. — .

Temporary motor limits ~EEE———

Control panel LED starts blinking green to
indicate an active warning.

Check the motor limits shown on the control

If you need special limits during thelD
run, adjust the values now. Current
values are restored after the |D run.

panel. If you need other limits during the ID run || Eyepp—"" 21500.00 rpm »
you can enter them here. The originals limits will Maximum speed 1360.00 rpm »
be restored after the ID run. pa - . oo s

Press (Next). Back 16:03 Mext
Press the start key () to start the ID run. Local® ™ ACSHA0 =00 rpm

In general, ABB recommends not to press any
control panel keys during the ID run. However,
you can stop the ID run at any time by pressing
the stop key ( )-

During the ID run a progress view is shown.

After the ID run is completed, text ID run done is
shown. The LED stops blinking.

If the ID run fails, fault FF67 ID run is shown. See
chapter Fault tracing on page 521 for more
information.

Press Start for ID run L |

When you press Start, the motor will
rotate for about 80 seconds and
accelerate up to the nominal speed.
After the 10 run the drive stops.

Back 16:04

Locald " ACSEB0 =0.0 rpm
ID run in progress

This may take a few minutes.
Motor speed used 1351.92 rpm
Motar current 1.09 A
Motor torque 0.0 %

16:04
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With parameter 99.13 ID run requested

Pre-check

9 f WARNING! The motor will run at up to approximately 50...80% of the nominal

speed during the ID run. The motor will rotate in the forward direction. Make
sure that it is safe to run the motor before performing the ID run.

Do not do ID run on a rotating motor. Make sure that the motor is stopped
before starting the ID run.

O

O ooo

De-couple the motor from the driven equipment

Check that the values of the motor data parameters are equivalent to those on the motor
nameplate.

Check that the STO circuit is closed.

If parameter values (from group 70 Standard DI, RO to group 99 Motor data) are changed
before the ID run, check that the new settings meet the following conditions:

30.11 Minimum speed < 0 rpm

30.12 Maximum speed = motor rated speed (Normal ID run procedure needs the motor to
be run at 100% speed.)

30.17 Maximum current > Iyp

30.20 Maximum torque 1> 50% or 30.24 Maximum torque 2 > 50%, depending on which
torque limit set is in use according to parameter 30.18 Torq lim sel.

Check that signals

run enable (parameter 20.12 Run enable 1 source) is active
start enable (parameter 20.19 Enable start command) is active
enable to rotate (parameter 20.22 Enable to rotate) is active.

Make sure that the control panel is in local control (text Local shown at the top left). Press
key to switch between local and remote control.

ID run

Go to the Main menu by pressing (Menu) | s ¢ ACSERD =00H:

in the Home view.

P @ Main menu
ress 4).
E] Primary settings -

-]
mS 170 >
EE Diagnostics 3
| = PN

Exit 600 Select
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Select Parameters and press (Select) (or |Tomaid % ACSEAD =00 rom
). :

Main menu

= -

@ Energy efficiency 3
. Backups
E)(It 16:00 Select

Select Complete list and press (Select) |Tocaie = ALS5ED =00 rpm
(or (). :

Parameters

Complete list

Favorites -

Madified S

Back 18:00 Select
Scroll the page with @ and @ and select Local® = ACS5a0 =0.0 rpm
parameter group 99 Motor data and press Comlote Tiet .
(Select) (or (¥). P p

85 HW configuration

88 System

87 Motar control

98 User motor parameters

¥ ¥ v

Back 16:00 Select

Scroll the page with @ and @ and select Locald (™~ ALSEAN 20.0 rpm
parameter 99.13 ID run requested (99.73 ID run 55 Motor data

requested) and press (Select) (or (»)).

99.09 Motor nominal speed 1360 rpm
8910 Motor nominal power 018 kWY
99.17 Motor nominal cos ¢ 0.oo
9812 Motor nominal torque 0.000 Mm

Select the ID run type and press (Save) (or |[Tocaie = ALS5ED =00 rpm
Q) :

9913 1D run requested

[0] Mone

[2] Feduced
[3] Standstill
[6] Advanced

Cancel 16:01 Save
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The control panel returns to the previous view

O i Lo ' N ldentification run
and warning message ldentification run is
39 Motor data
shown at the top for a few seconds. _ !
Control panel LED starts blinking green to 39.09 Motar nominal speed 1360 rpm
indicate an active warning (AFF6). 3310 Motar nom!nal power .18 KW
The AFF6 warning view is shown when no key gg::; mumr num!na: cos 0 DDDDNDD
has been pressed for one minute. Pressing 2o L IRIarnoming torgue m
(How to fix) shows text informing that the ID run || ik -
will be done at the next start. You can hide the Back 16:02 Edit
warning view by pressing (Hide). Local® (™ ALSEE0 200 rpm
‘Warning AFFE
Press the start key () to start the ID run. Aux wdg& 0000 0000
In general, ABB recommends not to press any Identification run 16:01:53
control panel keys during the ID run. However, Motor identification run about ta be
you can stop the ID run at any time by pressing perfarmed
the stop key ( )-
Hide 16:02 How to fix
0 During the ID run the arrow is rotating at the top. ([T =% ™5 ALSERD =0.0 rpm

After the ID run is completed, text ID run done is
shown. The LED stops blinking.

If the ID run fails, fault FF61 ID runis shown. See
chapter Fault tracing on page 521 for more
information.

99 Motor data

59.09 Motor nominal speled 1360 rpm
8910 Motor nominal power 018 kWY
99.17 Motor nominal cos ¢ 0.oo

9812 Motor nominal torque 0.000 Mm

D run re

16:03 Edit
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Control panel

Contents of this chapter

This chapter contains instructions for removing and reinstalling the assistant control
panel and briefly describes its display, keys and key shortcuts. For more information,
see ACx-AP-x assistant control panels user’s manual (3AUA0000085685 [English]).

Removing and reinstalling the control panel

To remove the control panel, press the retaining clip at the top (1a) and pull it forward
from the top edge (1b).

y. 7




Local® ("AESEBD 300 Hz

@—.

1 | Layout of the control panel display 6 | The arrow keys

2 | Left softkey 7 | Stop (see Start and Stop)

3 | Right softkey 8 | Start (see Start and Stop)

4 | Status LED, see chapter Maintenance 9 | Local/Remote (see Loc/Rem)
and hardware diagnostics, section
LEDs in the Hardware manual of the
drive.

5 |Help 10 | USB connector
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In most views, the following elements are shown on the display:

- X\ [ o) >

Local® o (M ACSHED

3144 Hz

@—<
@_

Hz

(Output frequency

14.49

\

Motar current

0.66)

Motor torque
%

Options

9.5

Menu

10:07

o

N0

1. Control location and related icons: Indicates how the drive is controlled:

* No text: The drive is in local control, but controlled from another device. The
icons in the top pane indicate which actions are allowed:

Text/lcons

Starting from this
control panel

Stopping from this
control panel

Giving reference
from this panel

Not allowed

Not allowed

Not allowed

* Local: The drive is in local control, and controlled from this control panel. The
icons in the top pane indicate which actions are allowed:

Text/Icons

Starting from this
control panel

Stopping from this
control panel

Giving reference
from this panel

Local .¢, —

Allowed

Allowed

Allowed
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* Remote: The drive is in remote control, that is, controlled through I/O or
fieldbus. The icons in the top pane indicate which actions are allowed with the
control panel:

Text/Icons Starting from this Stopping from this | Giving reference
control panel control panel from this panel
Remote Not allowed Not allowed Not allowed
Remote 4, Allowed Allowed Not allowed
Remote % | Not allowed Allowed Allowed
Remote 4 & | Allowed Allowed Allowed
2. Panel bus: Indicates that there are more than one drive connected to this panel.

To switch to another drive, go to Options - Select drive.

3. Status icon: Indicates the status of the drive and the motor. The direction of the
arrow indicates forward (clockwise) or reverse (counter-clockwise) rotation.

Status icon | Animation Drive status

o - Stopped

= - Stopped, start inhibited

el Blinking Stopped, start command given but start inhibited. See

Menu - Diagnostics on the control panel

Rog Blinking Faulted

M Blinking Running, at reference, but the reference value is 0

{ie ) Rotating Running, not at reference

e Rotating Running, at reference

I - Pre-heating (motor heating) active

Z, - PID sleep mode active
4. Drive name: If a name has been given, it is displayed in the top pane. By default,

it is “ACS580”. You can change the name on the control panel by selecting Menu
- Primary settings - Clock, region, display (see page 67).

Reference value: Speed, frequency, etc. is shown with its unit. For information on
changing the reference value in the Primary settings menu (see page 50) or in
the Options menu (see page 76).

Content area: The actual content of the view is displayed in this area. The
content varies from view to view. The example view on page 43 is the main view
of the control panel which is called the Home view.

Softkey selections: Displays the functions of the softkeys ((—> and (—))in a
given context.

Clock: The clock displays the current time. You can change the time and time
format on the control panel by selecting Menu - Primary settings - Clock,
region, display (see page 67).
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You can adjust the display contrast and back light functionality on the control panel by
selecting Menu - Primary settings - Clock, region, display (see page 67).

Home view displays

There are four different preconfigured basic configurable Home view displays for
assistant panel. Home view 1 is the default Home view. You can browse them with
the arrow keys () and (»)). At first the bottom row shows the number of the Home
view display, and after a while this is replaced by the time.

Home view 1 (default Home view):

» Output frequency (Hz): Parameter 01.06 Output
frequency

* Motor current (A): Parameter 01.07 Motor current
» Motor torque (%): Parameter 01.10 Motor torque

Local ¢ ™ ACSHA0 +0.0 Hz
atzitput frequency 000‘
“Lﬂutor current 0 . 0 0 ‘}

Motor torque
% 0.0
Options 16:00 Menu
Home view 2: Local® (™ ACSEED $0.0Hz
» Motor torque (%): Parameter 01.10 Motor torque T 00 %
* Output power (kW): Parameter 01.74 Output power | ;Jt;rumrque [P IEIJD S|
Cutput power 0.00 kwy
| 5.00 I 5.00]
Options 2/4 Menu
Home view 3: Local® (™ ACSER0 £00 Hz
» Output frequency shown as a graphical Output frequency 0.00 Hz
representation during the last 60 minutes: 50 -
Parameter 01.06 Output frequency i
-50.00 a0 min
Options 3/4 Menu
Home view 4: Localdy ™ AC5580 +00Hz
* Motor current shown as a graphical representation .00 7E0 1500
during the last 60 minutes: Parameter 07.07 Motor " Ty '.I Sepipey ,/
current
4 4
Moatar current 0.00 A
Options 4./4 Menu
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You can replace parameters in the Home view displays with other parameters or
create new Home view displays showing selected parameters.

+ Go to the Home view you want to edit and press the Options softkey ((—’) and
select Edit Home view (see page 76), or

* Go to the Main menu and select Parameters. Open the parameter and press the
Add to view softkey and select a Home view display, or create a new one.

Keys

The keys of the control panel are described below.

@

Stop ( Loc/Rem
4

Left softkey
The left softkey ((—) is usually used for exiting and canceling. Its function in a given
situation is shown by the softkey selection in the bottom left corner of the display.

Holding down exits each view in turn until you are back in the Home view. This
function does not work in special screens.

Right softkey

The right softkey ((&—)) is usually used for selecting, accepting and confirming. The
function of the right softkey in a given situation is shown by the softkey selection in
the bottom right corner of the display.

The arrow keys

The up and down arrow keys ((4] and [v]) are used to highlight selections in menus
and selection lists, to scroll up and down on text pages, and to adjust values when,
for example, setting the time, entering a passcode or changing a parameter value.

The left and right arrow keys (O and (»)) are used to move the cursor left and right in
parameter editing and to move forward and backward in assistants. In menus, (<) and
(] function the same way as and <), respectively.

Help
The help key ( )opens a help page. The help page is context-sensitive, in other
words, the content of the page is relevant to the menu or view in question.

Start and Stop

In local control, the start key ((%]) and the stop key ((@)) starts and stops the
drive, respectively.




Loc/Rem

Control panel 47

The location key () is used for switching the control between the control panel
(Local) and remote connections (Remote). When switching from Remote to Local
while the drive is running, the drive keeps running at the same speed. When
switching from Local to Remote, the status of the remote location is adopted.

Key shortcuts

The table below lists key shortcuts and combinations. Simultaneous key presses are
indicated by the plus sign (+).

Shortcut Available in Effect

+ any view Save a screenshot. Up to fifteen images may be stored

+ @ in the control panel memory.
To transfer images to PC, connect the assistant control
panel to PC with a USB cable and the panel will mount
itself as an MTP (media transfer protocol) device.
Pictures are stored in the screen shots folder.
For more instructions, see ACx-AP-x assistant control
panels user’s manual (3AUA0000085685 [English]).

+ @, any view Adjust backlight brightness.

+ [

+ (4], |any view Adjust display contrast.

+ ¥

@ or @ Home view Adjust reference.

@ + @ parameter edit views | Revert an editable parameter to its default value.

O+ view showing a list | Show/hide selection index numbers.

of selections for a
parameter
any view Return to the Home view by pressing down the key until
(keep down) the Home view is shown.
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Settings, I/O and diagnostics
on the control panel

Contents of this chapter

This chapter provides detailed information about the Primary settings, /O,
Diagnostics, Systems info, Energy efficiency and Backups menus on the control
panel.

To get to the Primary settings, 1/0, Diagnostics, Systems info, Energy efficiency
or Backups menu from the Home view (see section Home view displays on page
45), first select Menu to go the Main menu, and in the Main menu, select the menu
you want.

Local< (™ ALS5E0 +00Hz| |Locald (™ ALS5E0 +0.0Hz
Cutput frequency ‘ Main menu
: 0.00
Motar current

4, 0.00 ‘) §° 1/0
Muotar torque Diagnostics
x 0.0] &G oo

Options 16:00 Menu| |Exit 16:00 Select

To read about the Options menu opening from the Options softkey ((—), see page
76.
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Primary settings menu

Local¢ ™ ACSES0 0.0 Hz
Primary settings
A Macra; ABB standard
Motar 3
Start, stop, reference 3
Rarmps 3
Limnits -
Back 16:00 Select

To go the Primary settings menu from the Home view, select Menu - Primary
settings.

The Primary settings menu enables you to adjust and define additional settings
used in the drive.

After making the guided settings using the first start assistant, ABB recommends that
you make at least these additional settings:

» Select a Macro or set Start, stop, reference values
+ Ramps
* Limits

With the Primary settings menu, you can also adjust settings related to the motor,
PID, fieldbus, advanced functions and clock, region and display. In addition, you can
reset the fault and event logs, control panel Home view, parameters not related to
hardware, fieldbus settings, motor data and ID run results, all parameters, end user
texts as well as reset everything to factory defaults.

Note that the Primary settings menu only enables you to modify some of the
settings: more advanced configuration is done via the parameters: Select Menu -
Parameters. For more information on the different parameters, see chapter
Parameters on page 213.

In the Setting menu, the /T symbol indicates multiple connected signals/parameters.
The % symbol indicates that the setting provides an assistant when modifying the
parameters.

To get more information on Primary settings menu items, press the [?| key to open
the help page.
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The figure below shows how to navigate in the Primary settings menu.

Local @ (™ ACS580 200 Hz

[S:l[put frequency 000]
‘Lﬂotor current 000]’
[}

[%ntnrmrque 00]

Options 16:00 Menu
v
[Cocal®  (*ACS580 00 Hz|
Main menu ——|
o
&3 170 .
Ea Diagnostics »
| = I s
Exit 16:00 Select

=2 VS

PACSFLO:al@

TEETl_ ____
g Seg"gg lL’Dr?:fw Segﬂ;«ssiﬁsu ... Tocal® (™ ACS500 $00F:] (4]
A Macr AMacra ABB standard Primary settingg ——————————
gtaar;tésstop, referen Start, stop, refere Motar S— E;E';uasﬂd fan control PHOHNEI];: @
l:i.Tits fi?-;?tpss T:‘_:IZS : Advanced functions »
Back 16; Back 7 B;;k — .. , Se|éct
A v

ool
Tocal® ¢ ACSS00 07| (4]
Start, stop, reference —
Feference fram Al directly @

Al scaling

Seconda
Constant| - K U
= onstant il Secondary contral Incation Offw
Back Bﬁ m = - : o
ac Back 16:02 Edit
N v
Local® (Y ACSTA 9 ACSHED 200 He

Start/stop /dir fr
Mot selected
DI start/stop

Start/stop/dir from:

Mot selected
DIT start/stop
DI start/stop, DI2 direction

©

Fieldbus Fie
Embedded fieldug - Eropedded fisldbus
Cancel 164 Cancel 16:02 Save
A v
Locald (™ ACSHB0 +0.0 Hz
Start, stop, reference ———
Reference from: Al directly @
All scaling »
dir from: i
Secondary control location Off w
Constant frequencies Onwe

/t Back 16:02 Edit j\
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The sections below provide detailed information about the contents of the different
submenus available in the Primary settings menu.

Macro

Local$ (™ ACSHED =00 Hz

Control macro

Press [?] for wiring descripuons.
WARMING: Resets all setungs.

ABB standard

3-wrire

PID
Back 16:01 Select

Use the Macro submenu to quickly set up drive control and reference source by
selecting from a set of predefined wiring configurations.

Note: For detailed information about the available macros, see Control macros (page
79).

If you do not wish to use a macro, manually define the settings for Start, stop,
reference. Note that even if you select to use a macro, you can also modify the other
settings to suit your needs.

Motor

Locald (™ ACSHE0 #00Hz| [Locald ™ ACSHED 0.0 rpm
Motor Motor

A5 Cantral mode acala A5 Cantral mode

A Mominal values A Mominal values

Thermal protection estimated 20°C e 41D run Done
Thermal protection measured . Thermal protection estimated 20°Cw
Start mode: Maormal Thermal protection measured -
Back 16:00 Select| |Back 16:00 Select

Use the Motor submenu to adjust motor-related settings, such as nominal values,
control mode or thermal protection.

Note that settings that are visible depend on other selections, for example vector or
scalar control mode, used motor type or selected start mode.

Three assistants are available: Control mode, Nominal value and ID run (for vector
control mode only).
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The table below provides detailed information about the available setting items in the

Motor menu.

Menu item

Description

Corresponding
parameter

Control mode

Selects whether to use scalar or vector control
mode.

For information on scalar control mode, see Scalar
motor control on page 168.

For information on vector control mode, see Vector
motor control on page 169.

99.04 Motor control
mode

Nominal values

Enter the motor's nominal values from the motor's
nameplate.

99.06 Motor nominal
current ...

99.12 Motor nominal
torque

Thermal protection
estimated

The settings in this submenu are meant to protect
the motor from overheating by automatically
triggering a fault or warning above a certain
temperature.

By default, motor thermal estimate protection is on.
ABB recommends checking the values for the
protection to function properly.

For more information, see Motor thermal protection
on page 7194.

35 Motor thermal
protection

Thermal protection
measured

The settings in this submenu are meant to protect
the motor with a thermal measurement from
overheating by automatically triggering a fault or
warning above a certain temperature.

For more information, see Motor thermal protection
on page 794.

35 Motor thermal
protection

Start mode:

Sets how the drive starts the motor (for example
pre-magnetize or not).

21 Start/stop mode

Flux braking:

Sets how much current to use for braking, that is,
how the motor is magnetized before starting. For
more information, see Flux braking on page 172.

97.05 Flux braking

U/f ratio:

The form of voltage to frequency ratio below field
weakening point.

97.20 U/F ratio

IR compensation:

Sets how much to boost voltage at zero speed.
Increase this for higher break-away torque. For
more information, see IR compensation for scalar
motor control on page 169.

97.13 IR compensation

Pre-heating

Turns pre-heating on or off. The drive can prevent
condensation in a stopped motor by feeding it a

fixed current (% of motor nominal current). Use in
humid or cold conditions to prevent condensation.

21.14 Pre-heating input
source

21.16 Pre-heating
current

Phase order:

If the motor turns in the wrong direction, change
this setting to fix the direction instead of changing
the phase order on the motor cable.

99.16 Motor phase order|
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Pump features

Local¢

(™ ACS580

+0.0 Hz

Pump features

Dry pump protecti
Soft pipe fill

Pump cleaning

Back

10:25

Select

Use the Pump features submenu to adjust pump-related settings, such as pump
protection functionalities, soft pipe fill or pump cleaning configurations.

The table below provides detailed information about the available setting items in the
Pump features submenu.

pump protection function ensures that the water
pump is not running without water and protects the
pump from damaging.

Menu item Description Corresponding
parameter
Dry pump protection |Configures settings for dry pump protection. Dry  |82.20 Dry run protection

82.21 Dry run source

Soft pipe fill

Configures settings for filling the pipeline with a
gentle approach. This helps to avoid sudden
pressure peaks and reduces the risk of water
hammer which can cause damage to the water

pipes.

40.14 Set 1 setpoint
scaling

40.28 Set 1 setpoint
increase time

40.29 Set 1 setpoint
decrease time
82.25 Soft pipe fill
supervision

82.26 Time-out limit

Pump cleaning

Configures the adjustments for pump cleaning
functionality. Pump cleaning makes it possible to
clean the pumps automatically when needed. This
function reduces downtime and lowers manual
cleaning costs. It also lowers pump's total running
costs due to higher pump average operating
efficiency.

83.11 Pump cleaning
triggers

83.16 Cycles in cleaning
program

83.20 Cleaning speed
step

83.25 Time to cleaning
speed

83.26 Time to zero-
speed

83.27 Cleaning on time
83.28 Cleaning off time
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Start, stop, reference

Local ¢

(™ ALE580

0.0 Hz

Reference from:
Al scaling

Constant frequencies

Start, stop, reference

Start/stop/dir from: DI start/stop,...
Secondary control location

AT directly
-

Off w

One

Back

16:02

Edit

Use the Start, stop, reference submenu to set up start/stop commands, reference,
and related features, such as constant speeds or run permissions.

The table below provides detailed information about the available setting items in the
Start, stop, reference menu.

Menu item

Description

Corresponding
parameter

Reference from

Sets where the drive gets its reference when
remote control (EXT1) is active.

Reference-related
settings (e.g. Al
scaling, Al2 scaling,
Motor potentiometer
settings) depending
on the selected
reference

The voltage or current fed to the input is converted
into a value the drive can use (for example
reference).

28.11 Ext1 frequency
ref1 or

22.11 Ext1 speed ref1
12.19 Al1 scaled at Al1
min

12.20 Al1 scaled at Al1
max

Start/stop/dir from:

Sets where the drive gets start, stop, and
(optionally) direction commands when remote
control (EXT1) is active.

20.01 Ext1 commands

Secondary control
location

Settings for the secondary remote control location,
EXT2. These settings include reference source,
start, stop, direction and command sources for
EXT2.

By default, EXT2 is set to Off.

19.11 Ext1/Ext2
selection

28.15 Ext2 frequency
reft or

22.18 Ext2 speed ref1
12.17 Al1 min

12.18 Al1 max

12.27 Al2 min

12.28 AI2 max

20.06 Ext2 commands
20.08 Ext2 in1 source
20.09 Ext2 in2 source
20.10 Ext2 in3 source




56 Settings, I/O and diagnostics on the control panel

Menu item

Description

Corresponding
parameter

Constant speeds /
Constant frequencies

These settings are for using a constant value as
the reference. By default, this is set to On. For
more information, see Constant
speeds/frequencies on page 128.

28.21 Constant
frequency function or
22.21 Constant speed
function

28.26 Constant
frequency 1

28.27 Constant
frequency 2

28.28 Constant
frequency 3

22.26 Constant speed 1

22.27 Constant speed 2
22.28 Constant speed 3
Jogging These settings allow you to use a digital inputto  |20.25 Jogging enable
briefly run the motor using predefined speed and  |22.42 Jogging 1 ref
acceleration/deceleration ramps. By default, 22.43 Jogging 2 ref
23.20 Acc time jogging

jogging is disabled and it can only be used in the
Vector control mode. For more information, see
Jogging on page 177.

23.21 Dec time jogging

Run permissions

Settings to prevent the drive from running or
starting when a specific digital input is low.

20.12 Run enable 1
source

20.11 Run enable stop
mode

20.19 Enable start
command

20.22 Enable to rotate
21.05 Emergency stop
source

21.04 Emergency stop
mode

23.23 Emergency stop
time
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Ramps
Local$ ™ ACSES0 =00Hz
Ramps

Acceleration ume:

Deceleration ume: 20,000 =
Frequency scaling for ram...: 50.00 Hz
Shape ume: 0000 s
Stop mode: Coast
Back 16:02 Edit

Use the Ramps submenu to set up acceleration and deceleration settings.

Note: To set ramps, you also have to specify parameter 46.01 Speed scaling (in
speed control mode) or 46.02 Frequency scaling (in frequency control mode).

The table below provides detailed information about the available setting items in the

Ramps menu.

Menu item

Description

Corresponding
parameter

Acceleration time:

This is the time between standstill and “scaling
speed” when using the default ramps (set 1).

23.12 Acceleration time
1

28.72 Freq acceleration
time 1

Deceleration time:

This is the time between standstill and “scaling
speed” when using the default ramps (set 1).

23.13 Deceleration time
1

28.73 Freq deceleration
time 1

Frequency scaling

This is the maximum speed/frequency value for

46.02 Frequency scaling

for ramps: acceleration ramp rate and the initial value for
deceleration ramp rate. Applies to both ramp sets.
Shape time: Sets the shape of the default ramps (set 1). 23.32 Shape time 1
28.82 Shape time 1
Stop mode: Sets how the drive stops the motor. 21.03 Stop mode

Use two ramp sets

Sets the use of a second acceleration/deceleration
ramp set. If unselected, only one ramp set is used.
Note that if this selection is not enabled, the
selections below are not available.

Activate ramp set 2:

To switch ramp sets, you can either:

 use a digital input (low = set 1; high = set 2), or

» automatically switch to set 2 above a certain
frequency/speed.

23.11 Ramp set
selection

28.71 Freq ramp set
selection

Acceleration time 2:

Sets the time between standstill and “scaling
speed” when using ramp set 2.

23.14 Acceleration time

28.74 Freq acceleration
time 2

Deceleration time 2:

Sets the time between standstill and “scaling
speed” when using ramp set 2.

23.15 Deceleration time

28.75 Freq deceleration
time 2
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Menu item Description Corresponding
parameter
Shape time 2: Sets the shape of ramps in set 2. 23.33 Shape time 2
28.83 Shape time 2
Limits
Local< (™ ACSHE0 =00 Hz
Limits

Minimurn freque

Mawirmum current:

Mazirmum frequency:

-00.00 Hz
50.00 Hz
324 A

Back

16:03

Edit

Use the Limits submenu to set the allowed operating range. This function is intended
to protect the motor, connected hardware and mechanics. The drive stays within
these limits, no matter what reference value it gets.

Note: To set ramps, you also have to specify parameter 46.01 Speed scaling (in
speed control mode) or 46.02 Frequency scaling (in frequency control mode); these
limit parameters have no effect on ramps.

The table below provides detailed information about the available setting items in the

Limits menu.
Menu item Description Corresponding
parameter
Minimum frequency |Sets the minimum operating frequency. Affects 30.13 Minimum
scalar control only. frequency
Maximum frequency (Sets the maximum operating frequency. Affects  |30.14 Maximum
scalar control only. frequency

Minimum speed

Sets the minimum operating speed. Affects vector
control only.

30.11 Minimum speed

Maximum speed

Sets the maximum operating speed. Affects vector
control only.

30.12 Maximum speed

Minimum torque

Sets the minimum operating torque. Affects vector
control only.

30.19 Minimum torque 1

Maximum torque

Sets the maximum operating torque. Affects vector
control only.

30.20 Maximum torque
1

Maximum current

Sets the maximum output current.

30.17 Maximum current




PID

Settings, I/0 and diagnostics on the control panel 59

Local$

(™ ACS580

=0.0 Hz

PID

PID is contralling:

Mot sel

PID outpur;

LUnit;

Deviaton: D.00°Cw
Setpoint; 0.00°Cw
Back 16:02 Edit

The PID submenu contains settings and actual values for the process PID controller
for controlling multiple pumps or fans through the drive's relay outputs.

The table below provides detailed information about the available setting items in the

PID menu.

Menu item Description Corresponding
parameter

PID is controlling: Sets what to use PID output for: 40.07 Process PID

* Not selected: PID not used.

* Frequency reference (or Speed reference,
depending on the motor control mode): Uses
PID output as a frequency (speed) reference
when remote control (EXT1) is active.

operation mode

the measured value.

PID output: View the process PID output or set its range. 40.01 Process PID
output actual
40.36 Set 1 output min
40.37 Set 1 output max
Unit: PID customer unit. Sets the text shown as the unit
for setpoint, feedback and deviation.
Deviation: View or invert process PID deviation. 40.04 Process PID
deviation actual
40.31 Set 1 deviation
inversion
Setpoint: View or configure the process PID setpoint, that is, |40.03 Process PID
the target process value. setpoint actual
. . 40.16 Set 1 setpoint 1
You can also use a constant setpoint value instead |5, ce
of (or in addition to) an external setpoint source.
When a constant setpoint is active, it overrides the
normal setpoint.
Feedback: View or configure process PID feedback, that is, |40.02 Process PID

feedback actual

40.08 Set 1 feedback 1
source

40.11 Set 1 feedback
filter time
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Menu item Description Corresponding
parameter
Tuning The Tuning submenu contains settings for gain,  |40.32 Set 1 gain

integration time and derivation time.

1. Make sure it is safe to start the motor and run the
actual process.

Start the motor in remote control.
Change setpoint by a small amount.
Watch how feedback reacts.

Adjust gain/integration/derivation.

Repeat steps 3-5 until feedback reacts as
desired.

o o h W

40.33 Set 1 integration
time

40.34 Set 1 derivation
time

40.35 Set 1 derivation
filter time

Sleep function

The sleep function can be used to save energy by
stopping the motor during low demand. By default,
sleep function is disabled. If enabled, the motor
automatically stops when demand is low, and starts
again when deviation grows too large. This saves
energy when rotating the motor at low speeds
would be useless.

See section Sleep and boost functions for process
PID control on page 136.

40.43 Set 1 sleep level
40.44 Set 1 sleep delay
40.45 Set 1 sleep boost
ime

40.46 Set 1 sleep boost
step

40.47 Set 1 wake-up
deviation

40.48 Set 1 wake-up
delay
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Pump and fan control
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The Pump and fan control submenu contains settings for the Pump and fan control
logic. The Pump and fan control is supported in external control location EXT2 only.

The table below provides detailed information about the available setting items in the
Pump and fan control menu.

Menu item Description Corresponding
parameter
PFC mode: See section Pump and fan control (PFC) on page |76.21 Multipump
153. configuration

Selects the PFC or SPFC control.

Configure PFC I/O

Configures PFC/SPFC 1/0.
* Number of motors

* ROs

* Interlocks

» Check I/O configuration (See I/O menu on page
70.)

76.25 Number of motors

76.27 Max number of
motors allowed

76.59 PFC contactor
delay

10.24 RO1 source
10.27 RO2 source
10.30 RO3 source
76.81 PFC 1 interlock
76.82 PFC 2 interlock
76.83 PFC 3 interlock
76.84 PFC 4 interlock
76.85 PFC 5 interlock
76.86 PFC 6 interlock

Configure PFC
control

Configures PFC/SPFC control

76.30 Start point 1
76.31 Start point 2
76.32 Start point 3
76.33 Start point 4
76.34 Start point 5
76.41 Stop point 1
76.42 Stop point 2
76.43 Stop point 3
76.44 Stop point 4
76.45 Stop point 5
76.55 Start delay

76.56 Stop delay

Configure
Autochange

Configures Autochange

76.70 PFC autochange

76.71 PFC autochange
interval

76.72 Maximum wear
imbalance

76.73 Autochange level
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Fieldbus
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Use the settings in the Fieldbus submenu to use the drive with a fieldbus:

» CANopen

+ ControlNet

+ DeviceNet™

+ Ethernet POWERLINK

» EtherCAT

+ Ethernet/IP™

+ RS-485

* Modbus (RTU or TCP)

+ PROFIBUS DP

+ PROFINET IO

You can also configure all the fieldbus related settings via the parameters (parameter
groups 50 Fieldbus adapter (FBA), 51 FBA A settings, 52 FBA A data in, 53 FBA A

data out, 58 Embedded fieldbus), but the purpose of the Fieldbus menu is to make
the protocol configurations easier.

Note that only Modbus RTU is embedded and the other fieldbus modules are optional
adapters. For the optional modules, the following adapters are required to the needed
protocols:

» CANopen: FCAN-01

* ControlNet: FCNA-01

« DeviceNet™: FDNA-01

« Ethernet POWERLINK: FEPL-02
« EtherCAT: FECA-01

«  Ethernet/IP™: FENA-21

+ Modbus/TCP: FMBT-21, FENA-21
« RS-485: FSCA-01

« PROFIBUS DP: FPBA-01

« PROFINET IO: FENA-21
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The table below provides detailed information about the available setting items in the
Fieldbus menu. Note that some of the items only become active once you have

enabled fieldbus.

Menu item

Description

Corresponding
parameter

Fieldbus selection

Select this if you want to use the drive with a
fieldbus.

51.01 FBA A type
58.01 Protocol enable

Communication
setup

To set up communication between the drive and
the fieldbus master, define these settings and then
select Apply settings to fieldbus module.

51 FBA A settings
51.01 FBA A type
51.02 FBA A Par2
51.27 FBA A par refresh
51.31 D2FBA A comm
status

50.13 FBA A control
word

50.16 FBA A status
word

58 Embedded fieldbus
58.01 Protocol enable
58.03 Node address
58.04 Baud rate

58.05 Parity

58.25 Control profile

Drive control setup

Sets how a fieldbus master can control this drive,
and how the drive reacts if the fieldbus
communication fails.

20.01 Ext1 commands
19.11 Ext1/Ext2
selection

22.11 Ext1 speed ref1
28.11 Ext1 frequency
reft

22.41 Speed ref safe
28.41 Frequency ref
safe

50.03 FBA A comm loss
t out

46.01 Speed scaling
46.02 Frequency scaling
23.12 Acceleration time
1
23.13 Deceleration time
1
28.72 Freq acceleration
time 1

28.73 Freq deceleration
time 1

51.27 FBA A par refresh
58.14 Communication
loss action

58.15 Communication
loss mode

58.16 Communication
loss time

Received data from
master

Sets what the drive's fieldbus module expects to
receive from the fieldbus master (PLC). After
changing these settings, select Apply settings to
fieldbus module.

50.13 FBA A control
word

53 FBA A data out
51.27 FBA A par refresh
58.18 EFB control word
03.09 EFB reference 1
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Menu item

Description

Corresponding
parameter

Send data to master

Sets what the drive's fieldbus module sends to the
fieldbus master (PLC). After changing these
settings, select Apply settings to fieldbus
module.

50.16 FBA A status
word

52 FBA A data in

51.27 FBA A par refresh
58.19 EFB status word

Apply settings to
fieldbus module

Applies modified settings to the fieldbus module.

51.27 FBA A par refresh
58.06 Communication
control

Advanced functions

Locald

™ ALS580

+0.0Hz

al events

Autoreset faults

Advanced functions

O Additional fault reset

Off »

Supervision 3
Back 16:02 Select

The Advanced functions submenu contains settings for advanced functions, such
as triggering or resetting faults via 1/0, signal supervision, using the drive with timed
functions, or switching between several entire sets of settings.

The table below provides detailed information about the available setting items in the
Advanced functions menu.

Menu item

Description

Corresponding
parameter

External events

Enables you to define custom faults or warnings
you can trigger via digital input. The texts of these
messages are customizable.

31.01 External event 1
source

31.02 External event 1
type

31.03 External event 2
source

31.04 External event 2
type

31.05 External event 3
source

31.06 External event 3
type

Additional fault reset

You can reset an active fault via I/O: a rising pulse
in the selected input means reset.

A fault can be reset from the fieldbus even if Reset
faults manually is unselected.

31.11 Fault reset
selection

Reset from keypad
and...

Define from where you want to reset faults
manually. Note that this submenu is active only if

you have selected to reset faults manually.

31.11 Fault reset
selection
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Menu item Description Corresponding
parameter

Autoreset faults Reset faults automatically. For more information, |37.72 Autoreset
selection

see Automatic fault resets on page 202.

31.14 Number of trials
31.15 Total trials time
31.16 Delay time

Supervision

You can select three signals to be supervised. If a
signal is outside predefined limits a fault or warning
is generated. For complete settings, see group 32
Supervision on page 357.

32.01 Supervision
status

32.05 Supervision 1
function

32.06 Supervision 1
action

32.07 Supervision 1
signal

32.09 Supervision 1 low
32.10 Supervision 1
high

32.11 Supervision 1
hysteresis

32.25 Supervision 3
function

32.26 Supervision 3
action

32.27 Supervision 3
signal

32.29 Supervision 3 low
32.30 Supervision 3
high

32.31 Supervision 3
hysteresis

Stall protection

The drive can detect a motor stall and
automatically fault or show a warning message.

Stall condition is detected when:

« current is high (above certain % of motor
nominal current), and

+ output frequency (scalar control) or motor speed
(vector control) is below a certain limit, and

« the conditions above have been true for a certain
minimum duration.

31.24 Stall function
31.25 Stall current limit
31.26 Stall speed limit
31.27 Stall frequency
limit

31.28 Stall time
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Menu item

Description

Corresponding
parameter

Timed functions

Enables using the drive with timed functions. For
complete settings, see group 34 Timed functions
on page 3617.

34.100 Timed function 1
34.101 Timed function 2
34.102 Timed function 3
34.11 Timer 1
configuration

34.12 Timer 1 start time
34.13 Timer 1 duration

34.44 Timer 12
configuration

34.45 Timer 12 start
time

34.46 Timer 12 duration
34.111 Boost time
activation source
34.112 Boost time
duration

User sets

This submenu enables you to save multiple sets of
settings for easy switching. For more information
about user sets, see User parameter sets on page
207.

96.11 User set
save/load

96.10 User set status
96.12 User set I/0O mode
int

96.13 User set I/0O mode
in2
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The Clock, region, display submenu contains settings for language, date and time,
display (such as brightness) and settings for changing how information is displayed

on screen.

The table below provides detailed information about the available setting items in the
Clock, region, display menu.

the status bar at the top of the screen while using
the drive. If more than one drives are connected to
the control panel, the drive names make it easy to
identify each drive. It also identifies any backups
you create for this drive.

Menu item Description Corresponding
parameter
Language Change the language used on the control panel  |96.07 Language
screen. Note that the language is loaded from the
drive so this takes some time.
Date & time Set the time and date, and their formats.
Units Select the units used for power, temperature and
torque.
Drive name: The drive name defined in this setting is shown in

Contact info in fault
view

Define a fixed text that is shown during any fault
(for example, who to contact in case of a fault).
If a fault occurs, this information appears on the
control panel screen (in addition to the fault-
specific information).

Display settings Adjust the brightness, contrast and display power
save delay of the control panel screen or to invert
white and black.

Show in lists Show or hide the numeric IDs of:

» parameters and groups

» option list items

* bits

» devices in Options > Select drive

Show inhibit pop-up

Enables or disables pop-up views showing
information on inhibits, for example when you try to
start the drive but it is prevented.
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Reset to defaults
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The Reset to defaults submenu enables you to reset parameters and other settings.

Menu item

Description

Corresponding
parameter

Reset fault and event
logs

Clears all events from the drive’s fault and event
logs.

96.51 Clear fault and
event logger

Reset home view
layout

Restores the Home view layout back to show the
values of the default parameters defined by the
control macro in use.

96.06 Parameter
restore, selection Reset
home view

Reset non-HW
parameters

Restores all editable parameter values to default
values, except

* motor data and ID run results
+ 1/O extension module settings

» end user texts, such as customized warnings
and faults, and the drive name

+ control panel/PC communication settings

« fieldbus adapter settings

» control macro selection and the parameter
defaults

» parameter 95.01 Supply voltage

« differentiated defaults implemented by
parameters 95.20 HW options word 1 and 95.21
HW options word 2

« user lock configuration parameters
96.700...96.102.

96.06 Parameter
restore, selection
Restore defaults

Reset all fieldbus
settings

Restores all fieldbus and communication related
settings to default values.

Note: Fieldbus, control panel and PC tool
communication are interrupted during the restore.

96.06 Parameter
restore, selection Reset
all fieldbus settings

Reset motor data
and IR run results

Restores all motor nominal values and motor ID
run results to default values.

96.06 Parameter
restore, selection Reset
motor data
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Menu item Description Corresponding
parameter
Reset all parameters |Restores all editable parameter values to default |96.06 Parameter

values, except

» end user texts, such as customized warnings
and faults, and the drive name

» control panel/PC communication

+ settings control macro selection and the
parameter defaults

» parameter 95.01 Supply voltage

« differentiated defaults implemented by
parameters 95.20 HW options word 1 and 95.21
HW options word 2

« user lock configuration parameters
96.100...96.102

» group 49 Panel port communication parameters.

restore, selection Clear
all

Reset end user texts

Restores all end user texts to default values,
including the drive name, contact info, customized
fault and warning texts, PID unit and currency unit.

96.06 Parameter
restore, selection Reset
end user texts

Reset all to factory
defaults

Restores settings and all editable parameters back

to initial factory values, except

« differentiated defaults implemented by
parameters 95.20 HW options word 1 and 95.21
HW options word 2.

96.06 Parameter
restore, selection All to
factory defaults
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To go the 1/O menu from the Home view, select Menu - 1/0.

Use the I/0 menu to make sure that the actual I/O wiring matches the I/O use in the

control program. It answers the questions:
* What is each input being used for?
* What is the meaning of each output?

In the /0 menu, each row provides the following information:
+ Terminal name and number

+ Electrical status

* Logical meaning of the drive

Each row also provides a submenu that provides further information on the menu
item and lets you make changes to the 1/O connections.

The table below provides detailed information about the contents of the different
submenus available in the I/O menu.

Menu item Description

DI1 This submenu lists the functions that use DI1 as input.

DI2 This submenu lists the functions that use DI2 as input.

DI3 This submenu lists the functions that use DI3 as input.

Di4 This submenu lists the functions that use DI4 as input.

DI5 This submenu lists the functions that use DI5 or Fl as input. The
connector can be used as either digital input or frequency input.

DI6 This submenu lists the functions that use DI6 as input. The connector can
be used as either digital input or thermistor input.

Al1 This submenu lists the functions that use Al1 as input.

Al2 This submenu lists the functions that use Al2 as input.

RO1 This submenu lists what information goes into relay output 1.

RO2 This submenu lists what information goes into relay output 2.

RO3 This submenu lists what information goes into relay output 3.

AO1 This submenu lists what information goes into AO1.

AO2 This submenu lists what information goes into AO2.




Settings, I/0 and diagnostics on the control panel 71

Diagnostics menu
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To go the Diagnostics menu from the Home view, select Menu - Diagnostics.

The Diagnostics menu provides you with diagnostic information, such as faults and
warnings, and helps you to resolve potential problems. Use the menu to make sure
that the drive setup is functioning correctly.

The table below provides detailed information about the contents of the different
views available in the Diagnostics menu.

Menu item

Description

Start, stop, reference
summary

This view shows where the drive is currently taking its start and stop
commands and reference. The view is updated in real time.

If the drive is not starting or stopping as expected, or runs at an undesired
speed, use this view to find out where the control comes from.

Limit status

This view describes any limits currently affecting operation.

If the drive is running at undesired speed, use this view to find out if any
limitations are active.

Active faults

This view shows the currently active faults and provides instructions on
how to fix and reset them.

Active warnings

This view shows the currently active warnings and provides instructions
on how to fix them.

Active inhibits

This view shows up to five simultaneous active start inhibits and how to
fix them.

Fault & event log

This view lists the faults, warnings and other events that have occurred in
the drive.

Press Details to see, for each stored fault, the fault code, time and values

of parameters (actual signals and status words) 05.80...05.88 stored at
the time of the fault.

Fieldbus This view provides status information and sent and received data from
fieldbus for troubleshooting.
Load profile This view provides status information regarding load distribution (that is,

how much of the drive's running time was spent on each load level) and

peak load levels.
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System info menu
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To go the System info menu from the Home view, select Menu - System info.

The System info menu shows information about the drive and the control panel. In

problem situations you can also request the drive to generate a QR code for ABB
service, so they can better assist you.

The table below shows the different views in the System info menu.

Menu item Description Corresponding
parameter
Drive Shows the following information about the drive:  |07.05 Firmware version
= 07.07 Loading package
Local ™ ACSHED +0.0Hz version
Drive
Panel bus id: 1
Product name: ALCSHBN
Product type: ACSHEN
Fil wersion: ASCKZ »2.04.00
LP version: ASCDZ2w2.0400
Backup version: 00.071.00.00
Back 16:05

Control panel

Shows the following information about
panel:

Localg (™ ACS5E0 +0.0 Hz
Control panel
Product type: ACS-AP-5
Hiy wersion: ]
Flash AT32
FWlf wersion: GPAPS w580
Serial number: 0338163358
Manufacturing date: 11.10.2013

the control

Back 16:08
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Menu item Description Corresponding
parameter

QR code The drive generates a QR code (or a series of QR
codes), which contains drive identification data,
information on the latest events, and values of
status and counter parameters. You can read the
QR code with a mobile device containing the ABB
service application, which then sends the QR code
to ABB for analysis.

Option slot x name  [Shows he following information about the option in

the slot:

Locald ™ ALS5ED +0.0 Hz
Serial number: 4174640053

Cption slot 1 name: FEMA-21

Cption slot 1 5W ver: FFPM=00

Option slot 1 MAP:  3ALIADOD0ODBY108

Back 16:06
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Energy efficiency menu
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To go the Energy efficiency menu from the Home view, select Menu - Energy

efficiency.

The Energy efficiency menu provides you with information about energy efficiency,
such as saved energy and energy consumption. You can also configure energy

calculation settings.

The table below lists the energy efficiency values shown in the Energy efficiency
menu, as well as configurable energy calculation settings.

Menu item

Description

Corresponding
parameter

Saved energy

Energy saved in kWh compared to direct-on-line
motor connection.

45.04 Saved energy

Saved amount

Corresponding money saved compared to direct-
on-line motor connection.

'You can define the currency unit you want to use in
submenu Configuration.

45.07 Saved amount

Total saved CO2

Reduction in CO2 emissions in metric tons
compared to direct-on-line motor connection.

45.10 Total saved CO2

Current hour kWh

Current hour energy consumption. This is the
energy of the last 60 minutes (not necessarily
continuous) the drive has been running, not the
energy of a calendar hour.

01.50 Current hour kWh

Previous hour kWh

Previous hour energy consumption. The value of
01.51 Previous hour kWh is stored here when its
values has been cumulated for 60 minutes.

01.51 Previous hour
kWh

Current day kWh

Current day energy consumption. This is the
energy of the last 24 hours (not necessarily
continuous) the drive has been running, not the
energy of a calendar day.

01.52 Current day kWh

Previous day kWh

Previous day energy consumption. The value of
01.53 Previous day kWh is stored here when its
value has been cumulated for 24 hours.

01.53 Previous day kWh

Configuration

In this submenu, you can configure energy
calculation settings.
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Menu item

Description

Corresponding
parameter

Energy optimizer

Enables/disables the energy optimization function.
The function optimizes the motor flux so that total
energy consumption and motor noise level are
reduced when the drive operates below the
nominal load. The total efficiency (motor and drive)
can be improved by 1...20% depending on load
torque and speed

45.11 Energy optimizer

Energy tariff 1

Defines energy tariff 1 (price of energy per kWh).
Depending on the setting of parameter 45.74 Tariff
selection, either this value or 45.13 Energy tariff 2
is used for reference when monetary savings are
calculated.

45.12 Energy tariff 1

Energy tariff 1

Defines energy tariff 2 (price of energy per kWh).

45.13 Energy tariff 2

Tariff selection

Selects (or defines a source that selects) which
pre-defined energy tariff is used.

45.14 Tariff selection

CO2 conversion
factor

Defines a factor for conversion of saved energy
into CO2 emissions (kg/kWh or tn/MWh).

45.18 CO2 conversion
factor

Comparison power

Actual power that the motor absorbs when
connected direct-on-line and operating the
application. The value is used for reference when
energy savings are calculated.

45.19 Comparison
power

Energy calculations
reset

Resets the savings counter parameters, eg. 45.04
Saved energy...45.10 Total saved CO2.

45.21 Energy
calculations reset

Currency

Defines the currency unit you want to use in energy
calculations.
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Backups menu
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To go the Backups menu from the Home view, select Menu - Backups.

For backups and restores, see section Backup and restore on page 206.

Options menu

Local® ™ ACSEE0 #00Hz| |Local® ™ ACSHED +0.0Hz
Qutput frequency 0 00‘ Options
Hz . Re 3
Mataor current Direction change

“A 000‘} Select drive -
Motar tarque U U Edit Home view [
% .

Options 16:00 Menu | |Exit 16:00 Select

To go to the Options menu, press the Options softkey ((—) in any of the Home
view displays. The table below provides information about the different options
available in the Options menu.

Menu item Description

Reference 'You can change the reference, which is visible on the top right corner of
the panel displays.

Direction change Alters the sign of active reference between positive and negative.
Absolute value of reference is not changed.

You can select a drive that you want to monitor or control from the list of

drives showing the drives connected on the panel bus. You can also clear
the list of drives.

Select drive
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Menu item Description

Edit Home view You can edit the Home view displays. Scroll with the arrow keys ((«) and
(»]) to the Home view you want to edit. Select the display slot, that is,
which of the current parameter(s) you want to edit (Home views show one
to three parameters). Edit the parameter and how you want to display it.

Localg ™ ACS580 +0.0Hz

atzitput frequency 000
Motor current 0 0 0 N
;ﬂotor torque 00

Done 16:01 Edit
Local$ ™ ACSES0 0.0 Hz
Display slot
splay style: Mumeric
Display decimals: Z
Display name: "Maotor current”
Min: 0.00 A
Done 16:01 Edit
Active faults Shows the active faults.
Active warnings Shows the active warnings.

Active inhibits Shows the active inhibits.
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Control macros

Contents of this chapter

This chapter describes the intended use, operation and default control connections of
the application. At the end of chapter there are tables showing those parameter
default values that are not the same for all macros.

General

Control macros are sets of default parameter values suitable for a certain control
configuration. When starting up the drive, the user typically selects the best-suited
control macro as a starting point, then makes any necessary changes to tailor the
settings to their purpose. This usually results in a much lower number of user edits
compared to the traditional way of programming a drive.

Control macros can be selected in the Primary settings menu: Menu - Primary
settings - Macro or with parameter 96.04 Macro select (page 455).

Note: All macros are made for scalar control 7™ [dermfication run

except ABB standard which exists in two Check motor limits r—
versions. If you want to use vector control, do These maotor limits apply to vector

as follows: contral. Adjust the values if needed:

» Select the ABB standard (vector) macro. Minimum speed -1500.00 rpr »

+ Check nominal values of the motor: Menu - Maximum speed 1500.00 rprn »
Primary settings - Motor - Nominal Maximum current 4 Ae
values. Back 16:02 MNext

« Change motor control mode to vector: Menu
- Primary settings - Motor - Control mode, and follow the instructions (see the
figure on the right).
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ABB standard macro

This is the default macro. It provides a general purpose, 2-wire 1/O configuration with three
constant speeds. One signal is used to start or stop the motor and another to select the
direction. The ABB standard macro uses scalar control; for vector control, use the ABB standard
(vector) macro (page 82).

Default control connections for the ABB standard macro

XI Reference voltage and analog inputs and outputs
o] 1 SCR Signal cable shield (screen)
110 kohm ﬁ 2 Al Ext. frequency reference 1: 0...10 Vo)
ﬁ‘.— 3 AGND Analog input circuit common
4 +10V Reference voltage 10 V DC
5 Al2 Not configured®
6 AGND Analog input circuit common
max. 7 AO1 Output frequency: 0...20 mA®)
500 ohm 8 AO2 Motor current: 0...20 mA
9 AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Auxiliary voltage output common

DCOM Digital input common for all

- DI Stop (0) / Start (1)
—" DI2 Forward (0) / Reverse (1)
DI3 Constant frequency selection”)

Constant frequency selection”)

Ramp set 1 (0) / Ramp set 2 (1)

Not configured

Ready run
:, 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:; 250 VAC/30V DC
— 2A
Embedded fieldbus
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 551.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OouT1
35 ouT2 Safe torque off. Factory connection. Both circuits
4) 36 SGND must be closed for the drive to start. See chapter
4) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

tShee thet notes on 5) 24V AC/DC+ in[R6...R11 only: Ext. 24V AC/DC input to power up the
€ next page. 24V AC/DC- in | control unit when the main supply is disconnected.




Terminal sizes:

R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)

R6...R11: 0.14...2.5 mm? (all terminals)
Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:
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) See Menu - Primary settings - Start, stop, reference - Constant frequencies or parameter
group 28 Frequency reference chain.

DI3 Di4 Operation/Parameter

0 0 Set frequency through Al1

1 0 28.26 Constant frequency 1
0 1 28.27 Constant frequency 2
1 1 28.28 Constant frequency 3

2)

DI5 |Ramp set Parameters

0o |1 28.72 Freq acceleration time 1
28.73 Freq deceleration time 1

1 2 28.74 Freq acceleration time 2
28.75 Freq deceleration time 2

See Menu - Primary settings - Ramps or parameter group 28 Frequency reference chain.

3) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

4) Connected with jumpers at the factory.

5) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

6) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 712.15, 12.25
and 13.15, respectively.

Input signals

* Analog frequency reference (Al1)

* Start/stop selection (DI1)

* Direction selection (DI2)

* Constant frequency selection (DI3, DI4)
* Ramp set (1 of 2) selection (DI5)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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ABB standard (vector) macro

The ABB standard (vector) uses vector control; otherwise it is similar to the ABB standard
macro, providing a general purpose, 2-wire I/O configuration with three constant speeds. One
signal is used to start or stop the motor and another to select the direction. To enable the macro,
select it in the Primary settings menu or set parameter 96.04 Macro select to ABB standard
(vector).

Default control connections for the ABB standard (vector) macro

AO2 Motor current: 0...20 mA

XI Reference voltage and analog inputs and outputs
o 1 SCR Signal cable shield (screen)
ﬁ 2 Al1 Ext. speed reference 1: 0...10 V1%

110 koh@ 3 AGND Analog input circuit common

4 +10V Reference voltage 10 V. DC

[ Al2 Not configured®

6 AGND Analog input circuit common

7 AO1 Output frequency: 0...20 mA®)

8

9

AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Auxiliary voltage output common

DCOM Digital input common for all

— DI Stop (0) / Start (1)
—"" DI2 Forward (0) / Reverse (1)
DI3 Speed selection™

Speed selection”

Ramp set 1 (0) / Ramp set 2 (1)7

Not configured

Ready run
:, 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:4 250 VAC/30V DC
— 2A
Embedded fieldbus
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 551.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OouT1
35 ouT2 Safe torque off. Factory connection. Both circuits
4) 36 SGND must be closed for the drive to start. See chapter
4) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

See the notes on 5) 24V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
the next page. 24 \/ AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)

0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

) See Menu - Primary settings - Start, stop, reference - Constant speeds or parameter
group 22 Speed reference selection.

DI3 Di4 Operation/Parameter
0 0 Set speed through Al1
1 0 22.26 Constant speed 1
0 1 22.27 Constant speed 2
1 1 22.28 Constant speed 3

2) See Menu - Primary settings - Ramps or parameter group 23 Speed reference ramp.

DI5 |Ramp set Parameters

0 1 23.12 Acceleration time 1
23.13 Deceleration time 1

1 2 23.14 Acceleration time 2
23.15 Deceleration time 2

3) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

4) Connected with jumpers at the factory
5) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

6) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

* Analog speed reference (Al1)

* Start/stop selection (DI1)

* Direction selection (DI2)

* Constant speed selection (DI3, DI4)
* Ramp set (1 of 2) selection (DI5)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)




84 Control macros

3-wire macro

This macro is used when the drive is controlled using momentary push-buttons. It provides three
constant speeds. To enable the macro, select it in the Primary settings menu or set parameter

96.04 Macro select to 3-wire.

Default control connections for the 3-wire macro

o]
1...10 kohm ¥ ~ ;)_

©ONOOAWN =R

Reference voltage and analog inputs and outputs

SCR Signal cable shield (screen)
Al1 Ext. speed/frequency reference 1: 0...10 V1'%
AGND Analog input circuit common
+10V Reference voltage 10 V DC
Al2 Not configured®
AGND Analog input circuit common
AO1 Output frequency: 0...20 mA®)
AO2 Motor current: 0...20 mA
AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

+24V Auxiliary voltage output +24 V DC, max. 250 mA
DGND Auxiliary voltage output common
DCOM Digital input common for all

DI Start (pulse 4 )

DI2 Stop (pulse V)

DI3 Forward (0) / Reverse (1)

DI4 Constant speed/frequency selection?

DI5 Constant speed/frequency selection?

DI6 Not configured

, X8 Relay outputs

RO1C

Ready run
250 VAC/30V DC
2A

Running
250 VAC/30V DC
2A

RO3B

d/dla

Fault (-1)
250 VAC /30 V DC
2A

Embedded fieldbus

29 B+ Embedded Modbus RTU (EIA-485). See chapter

30 A- Fieldbus control through the embedded fieldbus

31 DGND interface (EFB) on page 551.

S4 TERM Serial data link termination switch

S5 BIAS Serial data link bias resistors switch

X4 Safe torque off

34 OuUT1

35 ouT2 Safe torque off. Factory connection. Both circuits
4) 36 SGND must be closed for the drive to start. See chapter

4) The Safe torque off function in the Hardware

37 IN1 manual of the drive.

38 IN2

X10 24 V AC/DC

See the notes on
the next page.

4 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the

24 \/ AC/DC- in | control unit when the main supply is disconnected.




Terminal sizes:

R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:
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) A1 is used as a speed reference if vector control is selected.

2) |n scalar control (default): See Menu - Primary settings - Start, stop, reference - Constant
frequencies or parameter group 28 Frequency reference chain.
In vector control: See Menu - Primary settings - Start, stop, reference - Constant speeds
or parameter group 22 Speed reference selection.

DI4 |DI5 Operation/Parameter

Scalar control (default) Vector control
0 |0 |Setfrequency through Al1 Set speed through Al1
1 0 28.26 Constant frequency 1 22.26 Constant speed 1
0 1 28.27 Constant frequency 2 22.27 Constant speed 2
1 1 28.28 Constant frequency 3 22.28 Constant speed 3

3) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

4) Connected with jumpers at the factory.

5) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

6) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals
* Analog speed/frequency reference (Al1)
* Start, pulse (DI1)
* Stop, pulse (DI2)
* Direction selection (DI3)
* Constant speed/frequency selection (DI4, DI5)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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Alternate macro

This macro provides an I/O configuration where one signal starts the motor in the forward
direction and another signal to start the motor in the reverse direction. To enable the macro,
select it in the Primary settings menu or set parameter 96.04 Macro select to Alternate.

Default control connections for the Alternate macro

AO2 Motor current: 0...20 mA

XI Reference voltage and analog inputs and outputs

o 1 SCR Signal cable shield (screen)

1...10 kohm ﬁ'_ 2 Al1 Ext. speed/frequency reference 1: 0...10 V¥
ﬁ 3 AGND Analog input circuit common

4 +10V Reference voltage 10 V DC
[ Al2 Not configured®

p 6 AGND Analog input circuit common

mex. (D757 7 AO1 Output frequency: 0...20 mA®)

8
9

AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Auxiliary voltage output common
DCOM Digital input common for all
—" DI1 Start forward; If DI1 = DI2: Stop
—"" DI2 Start reverse
—" DI3 Constant speed/frequency selection”
—" DI4 Constant speed/frequency selection”
—" DI5 Ramp set 1 (0) / Ramp set 2 (1)
L DI6 Run enable; if 0, drive stops
RO1C Ready run
:1 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:4 250 VAC/30V DC
RO3B — 2A
Embedded fieldbus
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 551.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OuUT1
35 ouT2 Safe torque off. Factory connection. Both circuits
4) must be closed for the drive to start. See chapter
4) 36 SGND The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

5) 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
24 \/ AC/DC- in | control unit when the main supply is disconnected.

See the notes on
the next page.




Terminal sizes:

R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:
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1) In scalar control (default): See Menu - Primary settings - Start, stop, reference - Constant

frequencies or parameter group 28 Frequency reference chain.

In vector control: See Menu - Primary settings - Start, stop, reference - Constant speeds
or parameter group 22 Speed reference selection.

DI3 |DI4 Operation/Parameter

Scalar control (default) Vector control
0 |0 |Setfrequency through Al1 Set speed through Al1
1 0 28.26 Constant frequency 1 22.26 Constant speed 1
0 1 28.27 Constant frequency 2 22.27 Constant speed 2
1 1 28.28 Constant frequency 3 22.28 Constant speed 3

2) In scalar control (default): See Menu - Primary settings - Ramps or parameter group 28

Frequency reference chain.

In vector control: See Menu - Primary settings - Ramps or parameter group 23 Speed
reference ramp.

DI5 |Ramp Parameters
set Scalar control (default) Vector control
0 1 28.72 Freq acceleration time 1 23.12 Acceleration time 1
28.73 Freq deceleration time 1 23.13 Deceleration time 1
1 2 28.74 Freq acceleration time 2 23.14 Acceleration time 2
28.75 Freq deceleration time 2 23.15 Deceleration time 2

3) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

4) Connected with jumpers at the factory.

5) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

6) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

Analog speed/frequency reference (Al1)

Start motor forward (DI1)

Start motor in reverse (DI2)

Constant speed/frequency selection (DI3, DI4)
Ramp set (1 of 2) selection (DI5)

Run enable (DI6)

Output signals

Analog output AO1: Output frequency
Analog output AO2: Motor current
Relay output 1: Ready run

Relay output 2: Running

Relay output 3: Fault (-1)
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Motor potentiometer macro

This macro provides a way to adjust the speed with the help of two-push buttons, or a cost-
effective interface for PLCs that vary the speed of the motor using only digital signals.To enable
the macro, select it in the Primary settings menu or set parameter 96.04 Macro select to Motor
potentiometer.

Default control connections for the Motor potentiometer macro

Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)
Al1 Not configured®)
AGND Analog input circuit common
+10V Reference voltage 10 V DC

Al2 Not configured®)
AGND Analog input circuit common
max. AO1 Output frequency: 0...20 mA®)

AO2 Motor current: 0...20 mA
AGND Analog output circuit common
Aux. voltage output and programmable digital inputs
+24V Auxiliary voltage output +24 V DC, max. 250 mA
DGND Auxiliary voltage output common
DCOM Digital input common for all

DI1 Stop (0) / Start (1)
DI2 Forward (0) / Reverse (1)
M DI3 Reference up”)

Reference down”
Constant frequency/speed 17
Run enable; If 0, drive stops

Ready run
:1 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:; 250 VAC/30V DC
— 2A
Embedded fieldbus
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 5517.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OuT1
35 ouT2 Safe torque off. Factory connection. Both circuits
4) 36 SGND must be closed for the drive to start. See chapter
4) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

See the notes on 5) 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
the next page. 24 \/ AC/DC- in| control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

") If DI3 and DI4 are both active or inactive, the frequency/speed reference is unchanged.
The existing frequency/speed reference is stored during stop and power down.

2) |n scalar control (default): See Menu - Primary settings - Start, stop, reference - Constant
frequencies or parameter 28.26 Constant frequency 1.
In vector control: See Menu - Primary settings - Start, stop, reference - Constant speeds
or parameter 22.26 Constant speed 1.

3) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

4) Connected with jumpers at the factory.
5) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

6) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

* Start/Stop selection (DI1)

* Direction selection (DI2)

* Reference up (DI3)

* Reference down (Dl4)

* Constant frequency/speed 1 (DI5)
* Run enable (DI6)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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Hand/Auto macro

This macro can be used when switching between two external control devices is needed. Both
have their own control and reference signals. One signal is used to switch between these two.
To enable the macro, select it in the Primary settings menu or set parameter 96.04 Macro
select to Hand/Auto.

Default control connections for the Hand/Auto macro

Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)

1..10 kohm ﬁ Al1 Ext. speed/freq, reference (Hand): 0...10 V°
I‘._ AGND Analog input circuit common
ﬁ +10V Reference voltage 10 V DC
: Al2 Ext. speed/freq, ref. (Auto): 4...20 mAT>
=] AGND Analog input circuit common
max. % AO1 Output frequency: 0...20 mAY
AO2 Motor current: 0...20 mA

500 ohm Q P

AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Auxiliary voltage output common

DCOM Digital input common for all

- DI Stop (0) / Start (1) (Hand)

" DI2 Forward (0) / Reverse (1) (Hand)

—"" DI3 Hand control (0) / Auto control (1)

Run enable; if 0, drive stops

Forward (0) / Reverse (1) (Auto)

Stop (0) / Start (1) (Auto)

Ready run
:4 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:4 250 VAC/30V DC
— 2A
Embedded fieldbus
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 551.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OuUT1
35 ouT2 Safe torque off. Factory connection. Both circuits
3) 36 SGND must be closed for the drive to start. See chapter
3) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

See the notes on 4 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
the next page. 24 \/ AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)

0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

" The signal source is powered externally. See the manufacturer’s instructions. To use sensors
supplied by the drive aux. voltage output, see chapter Electrical installation, section

Connection examples of two-wire and three-wire sensors in the Hardware manual of the
drive.

2) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

3) Connected with jumpers at the factory.
4) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

5) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

* Two speed/frequency analog references (Al1, Al2)
* Control location (Hand or Auto) selection (DI3)

* Start/stop selection, Hand (DI1)

* Direction selection, Hand (DI2)

* Start/stop selection, Auto (DI6)

* Direction selection, Auto (DI5)

* Run enable (DI4)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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Hand/PID macro

This macro controls the drive with the built-in process PID controller. In addition this macro has
a second control location for the direct speed/frequency control mode. To enable the macro,
select it in the Primary settings menu or set parameter 96.04 Macro select to Hand/PID.

Default control connections for the Hand/PID macro

Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)

110 kohm 7] Al Ext. Hand reference or Ext. PID ref.. 0...10 V")
@ AGND Analog input circuit common
+10V Reference voltage 10 V. DC
- A2 Actual PID feedback: 4...20 mAZ")

| AGND Analog input circuit common
max. % AO1 Output frequency: 0...20 mA”)
AO2 Motor current: 0...20 mA
AGND Analog output circuit common
Aux. voltage output and programmable digital inputs
+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Auxiliary voltage output common

DCOM Digital input common for all
" DI1 Stop (0) / Start (1) Hand
—"" DI2 Hand (0) / PID (1) selection
—" DI3 Constant frequency selection®)
— Dl4 Constant frequency selection®)
—" DI5 Run enable; if 0, drive stops

DI6 Stop (0) / Start (1) PID

RO1C Ready run
S :; 250 VAC/30V DC
1A
< — 2A
Running
S :, 250 VAC/30V DC
K} — 2A
Fault (-1)
S :; 250 VAC/30V DC
< RO3B__ 2A
Embedded fieldbus
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 551.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OuT1
35 ouT2 Safe torque off. Factory connection. Both circuits
5) 36 SGND must be closed for the drive to start. See chapter
5) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

See the notes on 24V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
the next page. 6) 24 \/ AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

") Hand: 0...10 V -> frequency reference.
PID: 0...10 V -> 0...100% PID setpoint.

2) The signal source is powered externally. See the manufacturer’s instructions. To use sensors
supplied by the drive aux. voltage output, see chapter Electrical installation, section
Connection examples of two-wire and three-wire sensors in the Hardware manual of the
drive.

3) |n scalar control (default): See Menu - Primary settings - Start, stop, reference - Constant
frequencies or parameter group 28 Frequency reference chain.

DI3 |DI4 |Operation (parameter)

Scalar control (default)

0 |Set frequency through Al1

0 |28.26 Constant frequency 1

1

1

28.27 Constant frequency 2
28.28 Constant frequency 3

0
1
0
1

4) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

5) Connected with jumpers at the factory.
6) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

7) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

* Analog reference (Al1)

* Actual feedback from PID (Al2)

* Control location (Hand or PID) selection (DI2)
* Start/stop selection, Hand (DI1)

* Start/stop selection, PID (DI6)

* Constant frequency selection (DI3, DI4)

* Run enable (DI5)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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PID macro

This macro is suitable for applications where the drive is always controlled by PID and the
reference comes from analog input Al1. To enable the macro, select it in the Primary settings
menu or set parameter 96.04 Macro select to PID.

Default control connections for the PID macro

L
1...10 kohm ¥ 7 »_;
=7

Reference voltage and analog inputs and outputs

SCR Signal cable shield (screen)
Al1 Ext. PID reference: 0...10 V7
AGND Analog input circuit common
+10V Reference voltage 10 V. DC
A2 Actual PID feedback: 4...20 mAT"
AGND Analog input circuit common
AO1 Output frequency: 0...20 mA”)
AO2 Motor current: 0...20 mA
AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

5)

See the notes on
the next page.

+24V Auxiliary voltage output +24 V DC, max. 250 mA
DGND Auxiliary voltage output common
DCOM Digital input common for all
" DI1 Stop (0) / Start (1) PID
— DI2 Internal setpoint sel1®)
—" DI3 Internal setpoint sel2”)
— Dl4 Constant frequency 1: parameter 28.26 %)
—" DI5 Run enable; if 0, drive stops
L DI6 Not configured
RO1C Ready run
:; 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:; 250 VAC/30V DC
RO3B — 2A

Embedded fieldbus

29 B+ Embedded Modbus RTU (EIA-485). See chapter

30 A- Fieldbus control through the embedded fieldbus

31 DGND interface (EFB) on page 551.

S4 TERM Serial data link termination switch

S5 BIAS Serial data link bias resistors switch

X4 Safe torque off

34 OuT1

35 ouT2 Safe torque off. Factory connection. Both circuits

36 SGND must be closed for the drive to start. See chapter
The Safe torque off function in the Hardware

37 IN1 manual of the drive.

38 IN2

X10 24 V AC/DC

6) 24V AC/DC+ in
24V AC/DC-in

R6...R11 only: Ext. 24V AC/DC input to power up the
control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

" The signal source is powered externally. See the manufacturer’s instructions. To use sensors
supplied by the drive aux. voltage output, see chapter Electrical installation, section
Connection examples of two-wire and three-wire sensors in the Hardware manual of the
drive.

2) |f Constant frequency is activated it overrides the reference from the PID controller output.

3) See parameters 40.19 Set 1 internal setpoint sel1 and 40.20 Set 1 internal setpoint sel2 source
table.

Source defined by | Source defined by |Internal setpoint active
par. 40.19 par. 40.20
DI2 DI3
0 0 Setpoint source: Al1 (par. 40.16)
1 0 1 (parameter 40.21)
0 1 2 (parameter 40.22)
1 1 3 (parameter 40.23)

4) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

5) Connected with jumpers at the factory.
6) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

* Analog reference (Al1)

* Actual feedback from PID (Al2)
* Start/Stop selection, PID (DI1)
* Constant setpoint 1 (DI2)

* Constant setpoint 1 (DI3)

* Constant frequency 1 (DI4)

* Run enable (DI5)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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Panel PID macro

This macro is suitable for applications where the drive is always controlled by PID and the
setpoint is defined with the control panel. To enable the macro, select it in the Primary settings
menu or set parameter 96.04 Macro select to Panel PID.

Default control connections for the Panel PID macro

o]
1...10 kohm ¥ 7 )_;

Reference voltage and analog inputs and outputs

SCR

Signal cable shield (screen)

All

Not configured®

AGND Analog input circuit common

+10V Reference voltage 10 V. DC
A2 Actual PID feedback: 4...20 mA T'®)
AGND Analog input circuit common
AO1 Output frequency: 0...20 mA®)
AO2 Motor current: 0...20 mA
AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

4)

See the notes on
the next page.

+24V Auxiliary voltage output +24 V DC, max. 250 mA
DGND Auxiliary voltage output common
DCOM Digital input common for all
" DI1 Stop (0) / Start (1) PID
—"" DI2 Not configured
—"" DI3 Not configured
— Dl4 Constant frequency 1: parameter 28.26 %)
—" DI5 Run enable; if 0, drive stops
L DI6 Not configured
RO1C Ready run
:, 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:; 250 VAC/30V DC
RO3B — 2A

Embedded fieldbus

29 B+ Embedded Modbus RTU (EIA-485). See chapter

30 A- Fieldbus control through the embedded fieldbus

31 DGND interface (EFB) on page 551.

S4 TERM Serial data link termination switch

S5 BIAS Serial data link bias resistors switch

X4 Safe torque off

34 OuT1

35 ouT2 Safe torque off. Factory connection. Both circuits

36 SGND must be closed for the drive to start. See chapter
The Safe torque off function in the Hardware

37 IN1 manual of the drive.

38 IN2

X10 24 V AC/DC

5) 24V AC/DC+ in
24V AC/DC-in

R6...R11 only: Ext. 24V AC/DC input to power up the
control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

" The signal source is powered externally. See the manufacturer’s instructions. To use sensors
supplied by the drive aux. voltage output, see chapter Electrical installation, section
Connection examples of two-wire and three-wire sensors in the Hardware manual of the
drive.

2) |f Constant frequency is activated it overrides the reference from the PID controller output.

3) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

4) Connected with jumpers at the factory.
5) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

6) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

* PID setpoint given from the control panel
* Ext1 speed reference

* Torque reference (Al2)

* Start/Stop selection, PID (DI1)

* Constant frequency 1 (DI4)

* Run enable (DI5)

Output signals

* Analog output AO1: Motor speed
* Analog output AO2: Motor current
* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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PFC macro

Pump and fan control logic for controlling multiple pumps or fans through the drive's relay
outputs. To enable the macro, select it in the Primary settings menu or set parameter 96.04

Macro select to PFC.

Default control connections for the PFC macro

]

1...10 kohmﬁ

Reference voltage and analog inputs and outputs

SCR Signal cable shield (screen)
Al1 PID setpoint source: 0...10 V)
AGND Analog input circuit common
+10V Reference voltage 10 V. DC
A2 Actual PID feedback: 4...20 mAT>
AGND Analog input circuit common
AO1 Output frequency: 0...20 mA®)
AO2 Motor current: 0...20 mA
AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

3)

See the notes on
the next page.

+24V Auxiliary voltage output +24 V DC, max. 250 mA
DGND Auxiliary voltage output common
DCOM Digital input common for all
—" DI1 Not configured
—" DI2 Run enable; if 0, drive stops
—"" DI3 Ext1/Ext2 selection
—" D4 Not configured
""" DI5 Not configured
L DI6 Stop (0) / Start (1)
RO1C Running
250 VAC/30V DC
= 2A
>~ Fault (-1)
250 VAC/30V DC
= 2A

RO3B

TN

PFC2 (2nd motor=1st aux. motor)
250 VAC/30V DC

| 2A

Embedded fieldbtis™—

29 B+ Embedded Modbus RTU (EIA-485). See chapter

30 A- Fieldbus control through the embedded fieldbus

31 DGND interface (EFB) on page 551.

S4 TERM Serial data link termination switch

S5 BIAS Serial data link bias resistors switch

X4 Safe torque off

34 OuT1

35 ouT2 Safe torque off. Factory connection. Both circuits

36 SGND must be closed for the drive to start. See chapter
The Safe torque off function in the Hardware

37 IN1 manual of the drive.

38 IN2

X10 24 V AC/DC

4 V AC/DC+in|R6...R11 only: Ext. 24V AC/DC input to power up the

24 \/ AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

" The signal source is powered externally. See the manufacturer’s instructions. To use sensors
supplied by the drive aux. voltage output, see chapter Electrical installation, section

Connection examples of two-wire and three-wire sensors in the Hardware manual of the
drive.

2) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

3) Connected with jumpers at the factory.
4) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

5) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 12.15, 12.25
and 13.15, respectively.

Input signals

* Setpoint for PID (Al1)

* Actual feedback from PID (Al2)
* Run enable (DI2)

* Start/Stop selection (DI6)

Output signals

* Analog output AO1: Output frequency

* Analog output AO2: Motor current

* Relay output 1: Running

* Relay output 2: Fault (-1)

* Relay output 3: PFC2 (first PFC auxiliary motor)
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Torque control macro

This macro is used in applications in which torque control of the motor is required. These are
typically tension applications, where a particular tension needs to be maintained in the
mechanical system. To enable the macro, select it in the Primary settings menu (not yet there)
or set parameter 96.04 Macro select to Torque control.

Default control connections for the Torque control macro

o]
1...10 kohm ¥ ~ ;)_

yu
max. (D7

500 ohm

Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)
Al1 EXT1 speed reference: 0...10 V>
AGND Analog input circuit common
+10V Reference voltage 10 V DC

: Al2 Torque reference: 4...20 mAT®)
= AGND Analog input circuit common
AO1 Motor speed: 0...20 mA®

AO2 Motor current: 0...20 mA
AGND Analog output circuit common
Aux. voltage output and programmable digital inputs
+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Auxiliary voltage output common
DCOM Digital input common for all
DI1 Stop (0) / Start (1)
DI2 Speed control: Forward (0) / Reverse (1)
DI3 Speed control (0) / Torque control (1)
""" DI4 Speed control: Constant speed
—"" DI5 Ramp 1 (0)/ Ramp 2 (1)
L DI6 Run enable; If 0, drive stops
, X8 Relay outputs

RO1C Ready run

250 VAC/30V DC
L 2A
— >~ Running
250 VAC/30V DC
= 2A
> Fault (1)
250 VAC/30V DC
RO3B — 2A
Embedded fieldbtis™~—
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 551.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OuUT1
35 ouT2 Safe torque off. Factory connection. Both circuits
3) 36 SGND must be closed for the drive to start. See chapter
3) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

4 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
See the notes on ) 24 \/ AC/DC- in | control unit when the main supply is disconnected.

the next page.




Control macros 101

Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

" The signal source is powered externally. See the manufacturer’s instructions. To use sensors
supplied by the drive aux. voltage output, see chapter Electrical installation, section
Connection examples of two-wire and three-wire sensors in the Hardware manual of the
drive.

2) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

3) Connected with jumpers at the factory.
4) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

5) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 712.15, 12.25
and 13.15, respectively.

Input signals

* Ext1 speed reference (Al1)

* Torque reference (Al2)

* Start/Stop selection (DI1)

* In speed control: Forward/ Reverse selection (DI2)
* Speed control / Torque control selection (DI3)

* In speed control: Constant speed (DI4)

* Ramp 1/ Ramp 2 selection (DI5)

* Run enable (DI6)

Output signals

* Analog output AO1: Motor speed
* Analog output AO2: Motor current
* Relay output 1: Ready run

* Relay output 2: Running

* Relay output 3: Fault (-1)
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Compressor control macro

The compressor control macro is suitable for compressor applications where the
drive is always controlled by PID and the reference comes from the analog input Al1.
To enable the macro, set the value of parameter set parameter 96.04 Macro select to
Compressor control.

Default control connections for the Compressor control macro

Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)
Al1 Ext. PID reference: 0...10 V7
AGND Analog input circuit common

o]
1...10 kohm ¥ ~ ;,_

7

+10V Reference voltage 10 V DC

2 A2 Actual PID feedback: 4...20 mA™-"
AGND Analog input circuit common
max. AO1 Output frequency: 0...20 mA”

500 ohm AO2 Motor current: 0...20 mA

AGND Analog output circuit common

Aux. voltage output and programmable digital inputs

+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Auxiliary voltage output common

DCOM Digital input common for all

- DIt Stop (0) / Start (1) PID
—" DI2 Internal setpoint sel1”)
— DI3 Internal setpoint sel2®)

Constant frequency 1: parameter 28.26 2

Run enable; if 0, drive stops

Not configured

Ready run
:4 250 VAC/30V DC
— 2A
Running
:, 250 VAC/30V DC
— 2A
Fault (-1)
:4 250 VAC/30V DC
— 2A
Embedded fieldbus
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 551.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OuUT1
35 ouT2 Safe torque off. Factory connection. Both circuits
5) 36 SGND must be closed for the drive to start. See chapter
5) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2

X10 24 V AC/DC

See the notes on 6 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
the next page. ) 24 \/ AC/DC- in| control unit when the main supply is disconnected.
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Terminal sizes:
R1...R5: 0.2...2.5 mm? (terminals +24V, DGND, DCOM, B+, A-)
0.14...1.5 mm? (terminals DI, Al, AO, AGND, RO, STO)
R6...R11: 0.14...2.5 mm? (all terminals)

Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)

Notes:

" The signal source is powered externally. See the manufacturer’s instructions. To use sensors
supplied by the drive aux. voltage output, see chapter Electrical installation, section
Connection examples of two-wire and three-wire sensors in the Hardware manual of the
drive.

2) |f Constant frequency is activated it overrides the reference from the PID controller output.

3) See parameters 40.19 Set 1 internal setpoint sel1 and 40.20 Set 1 internal setpoint sel2 source
table.

Source defined by | Source defined by |Internal setpoint active
par. 40.19 par. 40.20
DI2 DI3
0 0 Setpoint source: Al1 (par. 40.16)
1 0 1 (parameter 40.21)
0 1 2 (parameter 40.22)
1 1 3 (parameter 40.23)

4) Ground the outer shield of the cable 360 degrees under the grounding clamp on the
grounding shelf for the control cables.

5) Connected with jumpers at the factory.
6) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.

) Select voltage or current for inputs Al1 and Al2 and output AO1 with parameters 712.15, 12.25
and 13.15, respectively.

Input signals

* Analog reference (Al1)

* Actual feedback from PID (Al2)
* Start/Stop selection, PID (DI1)
* Constant setpoint 1 (DI2)

* Constant setpoint 1 (DI3)

* Constant frequency 1 (DI4)

* Run enable (DI5)

Output signals

* Analog output AO1: Output frequency
* Analog output AO2: Motor current

* Relay output 1: Ready run

* Relay output 2: Running

Relay output 3: Fault (-1)
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Parameter default values for different macros

Chapter Parameters on page 213 shows the default values of all parameters for the
ABB standard macro (factory macro). Some parameters have different default values
for other macros. The tables below lists the default values for those parameter for

each macro.

Note: The compressor control parameters that are behind the N8057 Food and
Beverage license are not included in this macro and need to be set separately.

sel2

96.04 Macro select 1= 2= 3= 7= "=
ABB standard | Hand/Auto Hand/PID Compressor |3-wire
control
10.24 ROT1 source 2 =Readyrun |2 =Readyrun |2 = Readyrun (2= Readyrun |2 = Ready run
10.27 RO2 source 7 = Running 7 = Running 7 = Running 7 = Running 7 = Running
10.30 RO3 source 15 = Fault (-1) |15 = Fault (-1) |15 = Fault (-1) |15 = Fault (-1) |15 = Fault (-1)
12.20 Al1 scaled at Al1 |50.000 50.000 50.000 50.000 50.000
max
13.12 AOT1 source 3 = Output 3 = Output 3 = Output 3 = Output 3 = Output
frequency frequency frequency frequency frequency
13.18 AO1 source max |50.0 50.0 50.0 50.0 50.0
19.11 Ext1/Ext2 0= EXT1 5=DI3 4=DI2 0= EXT1 0= EXT1
selection
20.01 Ext1 commands |2 = In1 Start; |2 =In1 Start; |[1=In1 Start 1= In1 Start 5= In1P Start;
In2 Dir In2 Dir In2 Stop; In3 Dir
20.03 Ext1in1 source |2=DI1 2=DI1 2=DI1 2=DI1 2=DI1
20.04 Ext1in2 source |3 =DI2 3=DI2 0 = Always off |0 = Always off |3 =DI2
20.05 Ext1in3 source |0 = Always off |0 = Always off |0 = Always off |0 = Always off |4 = DI3
20.06 Ext2 commands |0 = Not 2 =In1 Start; |1=In1 Start 0 = Not 0 = Not
selected In2 Dir selected selected
20.08 Ext2 in1 source |0 = Always off |7 = DI6 7=DI6 0 = Always off |0 = Always off
20.09 Ext2in2 source |0 = Always off |6 = DI5 0 = Always off |0 = Always off |0 = Always off
20.12 Run enable 1 1= Selected |5=DI4 6 =DI5 6 =DI5 1 = Selected
source
22.11 Ext1 speedrefl |1= Al1scaled |1= Al1scaled |1= Al1scaled |16 = PID 1= Al1 scaled
22.18 Ext2 speedrefi |0 = Zero 2 = Al2 scaled (16 = PID 0= Zero 0= Zero
22.22 Constant speed |4 =DI3 0 = Always off |4 = DI3 5=Dl4 5=Dl4
sel1
22.23 Constant speed |5 = DI4 0 = Always off |5 = DIl4 0 = Always off |6 = DI5
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96.04 Macro select 12= 13 = 14 = 15 = 16 =
Alternate Motor potenti- | PID Panel PID PFC
ometer
10.24 RO1 source 2 =Ready run |2 = Ready run |2 = Ready run |2 = Ready run |7 = Running
10.27 RO2 source 7 = Running 7 = Running 7 = Running 7 = Running 15 = Fault (-1)
10.30 RO3 source 15 = Fault (-1) |15 = Fault (-1) |15 = Fault (-1) |15 = Fault (-1) |46 = PFC2
12.20 Al1 scaled at Al1 |50.000 50.000 50.000 50.000 50.000
max
13.12 AO1 source 2 = Qutput 2 = Qutput 2 = Qutput 2 = Qutput 2 = Qutput
frequency frequency frequency frequency frequency
13.18 AO1 source max |50.0 50.0 50.0 50.0 50.0
19.11 Ext1/Ext2 0= EXT1 0= EXT1 0 =EXT1 0= EXT1 5=DI3
selection
20.01 Ext1 commands |3 =In1 Start 2 =In1 Start; |1 =In1 Start 1 =In1 Start 1 =In1 Start
fwd; In2 Start rev|In2 Dir
20.03 Ext1int source |2 =DI1 2=DI1 2=DI1 2=DI1 2=DI1
20.04 Ext1in2 source |3 =DI2 3=DI2 0 = Always off |0 = Always off |0 = Always off
20.05 Ext1in3 source |0 = Always off |0 = Always off |0 = Always off |0 = Always off |0 = Always off
20.06 Ext2 commands |0 = Not 0 = Not 0 = Not 0 = Not 1 =In1 Start
selected selected selected selected
20.08 Ext2in1 source |0 = Always off |0 = Always off |0 = Always off |0 = Always off |7 =DI6
20.09 Ext2in2 source |0 = Always off |0 = Always off |0 = Always off |0 = Always off |0 = Always off
20.12 Run enable 1 7=DI6 7=DI6 6=DI5 6=DI5 3=DI2
source
22.11 Ext1 speedrefl |1 =AI1 scaled |15 = Motor 16 = PID 16 = PID 1 = Al1 scaled
potentiometer
22.18 Ext2 speedreft |0 =Zero 0 =Zero 0 =Zero 0 =Zero 16 = PID
22.22 Constant speed |4 =DI3 6 =DI5 5=DIl4 5=DIl4 0 = Always off
sel1
22.23 Constant speed |5 =DI4 0 = Always off |0 = Always off |0 = Always off |0 = Always off

sel2
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96.04 Macro select 17 = 28 =

ABB standard (vector) Torque control
10.24 ROT1 source 2 = Ready run 7 = Ready run
10.27 RO2 source 7 = Running 15 = Running
10.30 RO3 source 15 = Fault (-1) 46 = Fault (-1)
12.20 Al1 scaled at Al1 |1500.000 50.000

max

13.12 AOT1 source 1 = Motor speed used 1 = Motor speed used
13.18 AO1 source max |1500.0 50.0
19.11 Ext1/Ext2 0= EXT1 5=DI3
selection
19.14 Ext2 control mode |2 = In1 Start; In2 Dir 3 = Torque
20.01 Ext1 commands |2 = DI1 2 = In1 Start; In2 Dir
20.03 Ext1in1 source |3 =DI2 2=DI1
20.04 Ext1in2 source |0 = Always off 3=DI2
20.05 Ext1in3 source |0 = Not selected 0 = Always off
20.06 Ext2 commands |0 = Always off 1=In1 Start
20.08 Ext2 in1 source |0 = Always off 2=DI1
20.09 Ext2in2 source |1 = Selected 3=DI2
20.12 Run enable 1 1= Al1 scaled 7=DI6
source
22.11 Ext1 speedrefi |0 = Zero 1= Al1 scaled
22.18 Ext2 speedreft |4 =DI3 2 = Al2 scaled
22.21 Constant speed |5 = DI4 Bit 0 Constant speed = Separate,

function

Bit 1 Direction enable = Accord

22.22

Constant speed
sel1

5=Dl4

22.23

Constant speed
sel2

0 = Always off
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96.04 Macro select 1= 2= 3= 7= 1=
ABB standard | Hand/Auto Hand/PID Compressor |3-wire
control

22.71 Motor 0 =Disabled |0 = Disabled |0 = Disabled |0 = Disabled |0 = Disabled
potentiometer
function

22.73 Motor 0 =Notused |0=Notused |0=Notused |0=Notused |0 = Notused
potentiometer up
source

22.74 Motor 0 =Notused |0=Notused |0=Notused |0=Notused |0 = Notused
potentiometer
down source

23.11 Ramp set 6 =DI5 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec
selection time 1 time 1 time 1 time 1

28.11 Ext1 frequency 1 =AI1 scaled |1 =AI1scaled |1=AI1scaled |16 = PID 1 =Al1 scaled
ref1

28.15 Ext1 frequency 0 =Zero 2 = Al2 scaled {16 = PID 0 =Zero 0 =Zero
ref2

28.22 Constant 4 =DI3 0 = Always off |4 =DI3 5=DI4 5=DIl4
frequency sel1

28.23 Constant 5=Dl4 0 = Always off |5 =DI4 0 = Always off |6 =DI5
frequency sel2

28.71 Freq ramp set 6 =DI5 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec
selection time 1 time 1 time 1 time 1

40.07 Process PID 0 = Off 0 = Off 2=0nwhen |2=0nwhen |0=O0ff
operation mode drive running |drive running

40.16 Set 1 setpoint 1 |11 = Al1 11 =Al1 11 =Al1 11 =Al1 11 =Al1
source percent percent percent percent percent

40.17 Set 1 setpoint 2 |0 = Not 0 = Not 0 = Not 2 = Internal 0 = Not
source selected selected selected setpoint selected

40.19 Set 1 internal 0 = Not 0 = Not 0 = Not 3=DI2 0 = Not
setpoint sel1 selected selected selected selected

40.20 Set 1 internal 0 = Not 0 = Not 0 = Not 4=DI3 0 = Not
setpoint sel2 selected selected selected selected

40.32 Set 1 gain 1.00 1.00 1.00 1.00 1.00

40.33 Set 1 integration |60.0 60.0 60.0 60.0 60.0
time

76.21 Multipump 0 = Off 0 = Off 0 = Off 0 = Off 0 = Off
configuration

76.25 Number of motors |1 1 1 1 1

76.27 Max number of 1 1 1 1 1
motors allowed

99.04 Motor control 1 = Scalar 1 = Scalar 1 = Scalar 1 = Scalar 1 = Scalar
mode
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96.04 Macro select 12 = 13 = 14 = 15= 16 =
Alternate Motor potenti- | PID Panel PID PFC
ometer

22.71 Motor 0 = Disabled |1 = Enabled 0 = Disabled |0 = Disabled |0 = Disabled
potentiometer (init at stop
function /power-up)

22.73 Motor 0= Notused |4=DI3 0= Notused |0= Notused |0= Notused
potentiometer up
source

22.74 Motor 0= Notused |5=DIl4 0= Notused |0= Notused |0= Notused
potentiometer
down source

23.11 Ramp set 6 =DI5 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec
selection time 1 time 1 time 1 time 1

28.11 Ext1 frequency 1= Al1 scaled |15 = Motor 16 = PID 16 = PID 1= Al1 scaled
ref1 potentiometer

28.15 Ext1 frequency 0= Zero 0= Zero 0= Zero 0= Zero 16 = PID
ref2

28.22 Constant 4=DI3 6 =DI5 5=Dl4 5=Dl4 0 = Always off
frequency sel1

28.23 Constant 5=Dl4 0 = Always off |0 = Always off |0 = Always off |0 = Always off
frequency sel2

28.71 Freq ramp set 6 =DI5 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec 0 = Acc/Dec
selection time 1 time 1 time 1 time 1

40.07 Process PID 0= Off 0= Off 2=0nwhen |2=0nwhen |2=0nwhen
operation mode drive running |drive running |drive running

40.16 Set 1 setpoint 1 (11 = Al1 11=Al1 11=Al1 13 = Control |11 = Al1
source percent percent percent panel (ref percent

40.17 Set 1 setpoint 2 |0 = Not 0 = Not 2 = Internal 0 = Not 0 = Not
source selected selected setpoint selected selected

40.19 Set 1 internal 0 = Not 0 = Not 3=DI2 0 = Not 0 = Not
setpoint sel1 selected selected selected selected

40.20 Set 1 internal 0 = Not 0 = Not 4=DI3 0 = Not 0 = Not
setpoint sel2 selected selected selected selected

40.32 Set 1 gain 1.00 1.00 1.00 1.00 2.50

40.33 Set 1 integration |60.0 60.0 60.0 60.0 3.0
time

76.21 Multipump 0= Off 0= Off 0= Off 0= Off 2=PFC
configuration

76.25 Number of motors |1 1 1 1 2

76.27 Max number of |1 1 1 1 2
motors allowed

99.04 Motor control 1 = Scalar 1 = Scalar 1 = Scalar 1 = Scalar 1 = Scalar

mode




96.04 Macro select 17 = 28 =
ABB stan- Torque con-
dard (vector) |trol

22.71 Motor 0 = Disabled |0 = Disabled
potentiometer
function

22.73 Motor 0 = Notused |0 = Not used
potentiometer up
source

22.74 Motor 0 =Notused |0 = Not used
potentiometer
down source

23.11 Ramp set 6 =DI5 6 =DI5
selection

26.11 Torque ref1 1 =AlI1 scaled |2 = Al2 scaled
source

28.11 Ext1 frequency 0 =Zero 1 = Al1 scaled
ref1

28.15 Ext1frequency |4 =DI3 2 = Al2 scaled
ref2

28.22 Constant 5=DI4 5=DIl4
frequency sel1

28.23 Constant 6 =DI5 0 = Always off
frequency sel2

28.71 Freq ramp set 0 = Off 6 =DI5
selection

40.07 Process PID 11 =Al1 0 = Off
operation mode |percent

40.16 Set 1 setpoint 1 |0 = Not 11 =Al1
source selected percent

40.17 Set 1 setpoint 2 |0 = Not 0 = Not
source selected selected

40.19 Set 1 internal 0 = Not 0 = Not
setpoint sel1 selected selected

40.20 Set 1 internal 1.00 0 = Not
setpoint sel2 selected

40.32 Set 1 gain 60.0 1.00

40.33 Set 1 integration |0 = Off 60.0
time

76.21 Multipump 1 0 = Off
configuration

76.25 Number of motors |1 1

76.27 Max number of |0 = Vector 1
motors allowed

99.04 Motor control 0 = Vector

mode
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Program features

What this chapter contains

This chapter describes some of the more important functions within the control
program, how to use them and how to program them to operate. It also explains the
control locations and operating modes.

Local control vs. external control

The ACS580 has two main control locations: external and local. The control location
is selected with the Loc/Rem key on the control panel or in the PC tool.
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PLC
(= Programmable
logic controller)

Ol = |
— Embedded fieldbus I | I‘ I‘ I‘ |
I

I

I interface

I I N I

| DE | AN - |
| | AN | Fieldbus adapter (Fxxx) |
| Control panel or Drive composer | _ | |
| PC tool (optional) | | |
L — — — - - 4 L — — - 4

1) Extra inputs/outputs can be added by installing an optional /0 extension module
(CMOD-01, CMOD-02, CHDI-01, CAIO-01 or CPTC-02) in drive slot.

Local control

The control commands are given from the control panel keypad or from a PC
equipped with Drive composer when the drive is in local control. Speed and torque
control modes are available in vector motor control mode; frequency mode is
available when scalar motor control mode is used (see parameter 19.716).

Local control is mainly used during commissioning and maintenance. The control
panel always overrides the external control signal sources when used in local control.
Changing the control location to local can be prevented by parameter 19.77.

You can use parameter 20.28 to select how the drive reacts when the control location
is switched between local and external. Use parameter 49.05 to specify how the drive
reacts to a control panel or PC tool communication break. (The parameter has no
effect in external control.)

Settings and diagnostics

Parameters: 19.16 Local control mode...19.17 Local control disable (page 277),
20.28 Remote to local action (page 287) and 49.05 Communication loss action (page
417).

Events: -
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External control

When the drive is in external (remote) control, control commands are given through
« the I/O terminals (digital and analog inputs), or optional I/O extension modules

+ the fieldbus interface (via the embedded fieldbus interface or an optional fieldbus
adapter module).

Two external control locations, EXT1 and EXT2, are available. The user can select
the sources of the start and stop commands separately for each location in the
Primary settings menu (Menu - Primary settings - Start, stop, reference) or by
setting parameters 20.01...20.10. The operating mode can be selected separately for
each location, which enables quick switching between different operating modes, for
example speed and torque control. Selection between EXT1 and EXT2 is done via
any binary source such as a digital input or fieldbus control word (Menu - Primary
settings - Start, stop, reference - Secondary control location or parameter 79.17).
The source of reference is selectable for each operating mode separately.

Settings and diagnostics

Parameters: 20.01 Ext1 commands...20.10 Ext2 in3 source (page 278), and 19.11
Ext1/Ext2 selection (page 276).

Events: -

Communication fail functionality

The communication fail functionality ensures continuous process without
interruptions. If there is a communication loss, the drive automatically changes the
control location from EXT1 to EXT2. This enables process to be controlled, for
example, with the drive PID controller. When the original control location recovers,
the drive automatically switches control back to the communication network (EXT1).
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Block diagram: EXT1/EXT2 selection for speed control

Input 1 —— Ext1 speed ref1 Function
Input2 — 22 11 Ext1 speed ref1
Input 3 | or a math. EXT1
function of Ext1
speed ref1 and
Input 1 — Ext1 speed ref2 xt1 speed ref2
Input2 — 22 12 Select
Input 3 | 22.13
Default =
G — EXT1
Input 1 —— Ext2 speed ref1 Function 977
Input2 — 22,18 Ext2 speed ref1 -
Input 3 —| or a math. Ext1/Ext2 selection
function of Ext2
speed ref1 and
Input 1 — Ext2 speed ref2 xt2 speed ref2 EXT2
Input 2 — 22 19
Input 3 | 22.20
Block diagram: EXT1/EXT2 selection for frequency control
Input 1 — Ext1 frequency Function
Input 2 — ref1 Ext1 frequency
Input 3 | 28.11 ref1 or a math. EXT1
function of Ext1
frequency ref1
Input 1 — Ext1 frequency and Ext1
Input 2 —{ ref2 frequency ref2 Select
Input3 —{28.12 28.13
Default =
G — EXT1
Input 1 — Ext2 frequency Function 977
Input 2 —{ ref1 Ext2 frequency -
Input3 __{28.15 ref1 or a math. Ext1/Ext2 selection
function of Ext2
frequency reft1
Input 1 — Ext2 frequency and Ext2 EXT2
Input 2 — ref2 frequency ref2
Input3 —{28.16 28.17
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Block diagram: Run enable source for EXT1

The figure below shows the parameters that select the interface for run enable for
external control location EXT1.

0 Not selected Select

1 Selected

o Ds” EXT1
: Di6 C | Run
DI6

Embedded fieldbus EFB MCW bit 3 ——

Fieldbus adapter FBAAMCW bit 3

Timed function Timed function 1...3

Supervision 1...3
Other [bit]

Supervision

A bit in a parameter

Settings and diagnostics

Menu - Primary settings - Start, stop, reference - Secondary control location;
Menu - Primary settings - Start, stop, reference

Parameters: 19.11 Ext1/Ext2 selection (page 276) and 20.01 Ext1 commands...20.10
Ext2 in3 source (page 278).

Events: -
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Operating modes of the drive

The drive can operate in several operating modes with different types of reference.
The mode is selectable for each control location (Local, EXT1 and EXT2) in
parameter group 79 Operation mode. An overview of the different reference types

and control chains is shown below.

PID
T
r--=-=--=-=-=-=--=-- - ===l - - - - Al
Torque reference Speed reference Frequency reference
Parameter group 26 Parameter group 22 Parameter group 28
Torque reference chain Speed reference Frequency reference
selection chain

.

Vector motor control mode | Scalar motor control mode

Torque controller Frequency controller

The following is a more detailed representation of the reference types and control
chains. The page numbers refer to detailed diagrams in chapter Control chain

diagrams.




Process PID setpoint and feedback

source selection
(p 609)

L2
\/

Process PID controller
(p 6170))
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Torque reference
source selection and
modification
(p 606)

Speed reference
source selection |

(p 600))

T Z

Frequency reference
source selection and
modification
(p 598...599)

A\

V
Speed reference source
selection Il

(p 607)

Ay 2
\ /

Speed reference ramping and
shaping
(p 602)

T Z

\

V
Speed error calculation
(p 603)

A\

A4
Speed controller
(p 605)

Vi

V
Reference selection for torque
controller
(p 606)

\/

Torque limitation
(p 608)

L

Vector motor control mode

Scalar motor control mode

Torque controller

Frequency controller
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Speed control mode

The motor follows a speed reference given to the drive. This mode can be used either
with estimated speed used as feedback.

Speed control mode is available in both local and external control. It is supported in
vector motor control only.

Speed control uses speed reference chain. Select speed reference with parameters
in group 22 Speed reference selection on page 297.

Settings and diagnostics

Parameter group: 22 Speed reference selection (page 297).

Events: -

Torque control mode

Motor torque follows a torque reference given to the drive. Torque control mode is
available in both local and external control. It is supported in vector motor control
only.

Torque control uses torque reference chain. Select torque reference with parameters
in group 26 Torque reference chain on page 318.

Settings and diagnostics

Parameter group: 26 Torque reference chain (page 318).

Events: -

Frequency control mode

The motor follows a frequency reference given to the drive. Frequency control is
available in both local and external control. It is supported in scalar motor control only.

Frequency control uses frequency reference chain. Select frequency reference with
parameters in group 28 Frequency reference chain on page 322.

Settings and diagnostics

Parameter group: 28 Frequency reference chain (page 322).

Events: -
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Special control modes
In addition to the above-mentioned control modes, the following special control
modes are available:

* Process PID control. For more information, see section Process PID control (page
135).

+ Emergency stop modes OFF1 and OFF3: Drive stops along the defined
deceleration ramp and drive modulation stops, see section Emergency stop (page
193).

« Jogging mode: Drive starts and accelerates to the defined speed when the
jogging signal is activated. For more information, see section Jogging (page 177).

* Pre-magnetization: DC magnetization of the motor before start. For more
information, see section Pre-magnetization (page 173).

« DC hold: Locking the rotor at (near) zero speed in the middle of normal operation.
For more information, see section DC hold (page 174).

* Pre-heating (motor heating): Keeping the motor warm when the drive is stopped.
For more information, see section Pre-heating (Motor heating) (page 175).

Settings and diagnostics

Parameter groups: 06 Control and status words (page 225), 20 Start/stop/direction
(page 278), 22 Speed reference selection (page 297), 23 Speed reference ramp
(page 307 and 40 Process PID set 1 (page 386).

Events: -
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Drive configuration and programming

The drive control program performs the main control functions, including speed,
torque and frequency control, drive logic (start/stop), I/O, feedback, communication
and protection functions. Control program functions are configured and programmed
with parameters.

Drive control program

Speed control
Torque control
Frequency control
PID control

Drive logic

1/0 interface
Fieldbus interface
Protections

Configuring via parameters

Parameters configure all of the standard drive operations and can be set via
» the control panel, as described in chapter Control panel

» the Drive composer PC tool, as described in Drive composer user’s manual
(3AUA0000094606 [English]), or

» the fieldbus interface, as described in chapters Fieldbus control through the
embedded fieldbus interface (EFB) and Fieldbus control through a fieldbus
adapter.

All parameter settings are stored automatically to the permanent memory of the drive.
However, if an external +24 VV DC power supply is used for the drive control unit, ABB
highly recommends to force a save by using parameter 96.07 Parameter save
manually before powering down the control unit after any parameter changes have
been made.

If necessary, the default parameter values can be restored by parameter 96.06
Parameter restore.

Settings and diagnostics

Parameters: 96.06 Parameter restore...96.07 Parameter save manually (page 456).

Events: -
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Adaptive programming

Conventionally, the user can control the operation of the drive by parameters.
However, the standard parameters have a fixed set of choices or a setting range. To
further customize the operation of the drive, an adaptive program can be constructed
out of a set of function blocks.

The Drive composer pro PC tool (version 1.10 or later, available separately) has an
Adaptive programming feature with a graphical user interface for building the custom
program. The function blocks include the usual arithmetic and logical functions, as
well as for example, selection, comparison and timer blocks. The adaptive program is
executed on a 10 ms time level.

The physical inputs, drive status information, actual values, constants and
parameters can be used as the input for the program. The output of the program can
be used for example, as a start signal, external event or reference, or connected to
the drive outputs. See the table below for a listing of the available inputs and outputs.

If you connect the output of the adaptive program to a selection parameter that is a
pointer parameter, the selection parameter will be write-protected.

Example

If parameter 31.01 External event 1 source is connected to an adaptive programming
block output, the parameter value is shown as Adaptive program on a control panel or
PC tool. The parameter is write-protected (= the selection cannot be changed).

The status of the adaptive program is shown by parameter 07.30 Adaptive program
status.The adaptive program can be disabled by 96.70 Disable adaptive program.

For more information, see the Adaptive programming application guide
(3AXD50000028574 [English].

Inputs available to the adaptive program

Input | Source

/0

DI1 10.02 DI delayed status, bit 0
DI2 10.02 DI delayed status, bit 1
DI3 10.02 DI delayed status, bit 2
Dl4 10.02 DI delayed status, bit 3
DI5 10.02 DI delayed status, bit 4
Dl6 10.02 DI delayed status, bit 5
Al 12.11 Al1 actual value

Al2 12.21 AI2 actual value
Actual signals

Motor speed 01.01 Motor speed used
Output frequency 01.06 Output frequency
Motor current 01.07 Motor current

Motor torque 01.10 Motor torque

Motor shaft power 01.17 Motor shaft power
Status

Enabled 06.16 Drive status word 1, bit 0
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Inputs available to the adaptive program

Input Source

Inhibited 06.16 Drive status word 1, bit 1
Ready to start 06.16 Drive status word 1, bit 3
Tripped 06.11 Main status word, bit 3

At setpoint 06.11 Main status word, bit 8
Limiting 06.16 Drive status word 1, bit 7
Ext1 active 06.16 Drive status word 1, bit 10
Ext2 active 06.16 Drive status word 1, bit 11

Data storage

Data storage 1 real32

47.01 Data storage 1 real32

Data storage 2 real32

47.02 Data storage 2 real32

Data storage 3 real32

47.03 Data storage 3 real32

Data storage 4 real32

47.04 Data storage 4 real32

Outputs available to the adaptive program

Output Target

/0

RO1 10.24 RO1 source
RO2 10.27 RO2 source
RO3 10.30 RO3 source
AO1 13.12 AO1 source
AO2 13.22 AO2 source

Start control

Ext1/Ext2 selection

19.11 Ext1/Ext2 selection

Run enable 1 20.12 Run enable 1 source
Ext1in1 cmd 20.03 Ext1 in1 source
Ext1in2 cmd 20.04 Ext2 in2 source
Ext1in3 cmd 20.05 Ext1 in3 source
Ext2 in1 cmd 20.08 Ext2 in1 source
Ext2 in2 cmd 20.09 Ext2 in2 source
Ext2 in3 cmd 20.10 Ext2 in3 source
Fault reset 31.11 Fault reset selection

Speed control

Ext1 speed reference

22.11 Ext1 speed ref1

Speed proportional gain

25.02 Speed proportional gain

Speed integration time

25.03 Speed integration time

Acceleration time 1

23.12 Acceleration time 1

Deceleration time 1

23.13 Deceleration time 1

Frequency control

Ext1 frequency reference

28.11 Ext1 frequency ref1

Torque control

Ext1 torque reference

26.11 Torque ref1 source

Ext2 torque reference

26.12 Torque ref2 source

Limit function

Minimum torque 2

30.21 Min torque 2 source

Maximum torque 2

30.22 Max torque 2 source

Events

External event 1

31.01 External event 1 source

External event 2

31.03 External event 2 source
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Outputs available to the adaptive program

Output Target

External event 3 31.05 External event 3 source
External event 4 31.07 External event 4 source
External event 5 31.09 External event 5 source
Data Storage

Data storage 1 real32 47.01 Data storage 1 real32
Data storage 2 real32 47.02 Data storage 2 real32
Data storage 3 real32 47.03 Data storage 3 real32
Data storage 4 real32 47.04 Data storage 4 real32
Process PID

Set 1 setpoint 1 40.16 Set 1 setpoint 1 source
Set 1 setpoint 2 40.17 Set 1 setpoint 2 source
Set 1 feedback 1 40.08 Set 1 feedback 1 source
Set 1 feedback 2 40.09 Set 1 feedback 2 source
Set 1 gain 40.32 Set 1 gain

Set 1 integration time 40.33 Set 1 integration time
Set 1 tracking mode 40.49 Set 1 tracking mode
Set 1 track reference 40.50 Set 1 tracking ref selection

Adaptive program fault and aux code formats

The format of the aux code:

[Bits 24-31: State number | Bits 16-23: block number [ Bits 0-15: error code |

If the state number is zero but the block number has a value, the fault is related to a
function block in the base program. If both state number and block number are zero,
the fault is a generic fault that is not related to a specific block.

See fault 64A6.

Sequence program

An adaptive program can contain base program and sequence program parts. Base
program is run continuously when adaptive program is in running mode. The
functionality of the base program is programmed using function blocks and system
inputs and outputs.

Sequence program is a state machine. This means that only one state of the
sequence program is run at a time. You can create a sequence program by adding
states and programming the state programs using the same program elements as in
the base program. You can program state transitions by adding state transition
outputs to the state programs. The state transition rules are programmed using
function blocks.

The number of the active state of the sequence program is shown by parameter
07.31 AP sequence state.
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Settings and diagnostics

Parameter groups: 01 Actual values (page 217), 06 Control and status words (page
225), 07 System info (page 231), 10 Standard DI, RO (page 233), 12 Standard Al
(page 243), 13 Standard AO (page 248), 19 Operation mode (page 276), 20
Start/stop/direction (page 278), 23 Speed reference ramp (page 307), 25 Speed
control (page 311), 26 Torque reference chain (page 318), 30 Limits (page 333), 31
Fault functions (page 341), 40 Process PID set 1 (page 386), 47 Data storage (page
416), and 96 System (page 453).

Event: 64A6 Adaptive program (page 543).
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Control interfaces

Programmable analog inputs

The control unit has two programmable analog inputs. Each of the inputs can be
independently set as a voltage (0/2...10 V) or current (0/4...20 mA) input with
parameters. Each input can be filtered, inverted and scaled.

Settings and diagnostics

Parameter group: 12 Standard Al (page 243).

Events: -

Programmable analog outputs

The control unit has two current (0...20 mA) analog outputs. Analog output 1 can be
set as a voltage (0/2...10 V) or current (0/4...20 mA) output with a parameter. Analog
output 2 always uses current. Each output can be filtered, inverted and scaled.

Settings and diagnostics

Parameter group: 13 Standard AO (page 248).

Events: -

Programmable digital inputs and outputs
The control unit has six digital inputs.

Digital input DI5 can be used as a frequency input. The control panel shows the
appropriate selection only.

Digital input DI6 can used as a thermistor input.

Six digital inputs can be added by using a CHDI-01 115/230 V digital input extension
module and one digital output by using a CMOD-01 multifunction extension module.

Settings and diagnostics

Parameter groups: 70 Standard DI, RO (page 233) and 11 Standard DIO, FI, FO
(page 241).

Events: -

Programmable frequency input and output
Digital input DI5 can be used as a frequency input.

A frequency output can be implemented with a CMOD-01 multifunction extension
module.
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Settings and diagnostics

Parameter groups: 70 Standard DI, RO (page 233) and 11 Standard DIO, FI, FO
(page 241).

Events: -

Programmable relay outputs

The control unit has three relay outputs. The signal to be indicated by the outputs can
be selected by parameters.

Two relay outputs can be added by using a CMOD-01 multifunction extension module
or a CHDI-01 115/230 V digital input extension module.

Settings and diagnostics

Parameter group: 10 Standard DI, RO (page 233).

Events: -

Programmable 1/0 extensions

Inputs and outputs can be added by using a CMOD-01 or CMOD-02 multifunction
extension module, a CHDI-01 115/230 V digital input extension module, or a CAIO-01
analog input and output extension module. The module is mounted on option slot 2 of
the control unit.

The table below shows the number of 1/0O on the control unit as well as optional
CMOD-01, CMOD-02, CHDI-01 and CAIO-01 modules.

Digital Digital Digital Analog Analog Relay
Location inputs outputs 1/0s inputs outputs outputs
(DI) (DO) (DIO) (Al) (AO) (RO)
Control unit 6 - - 2 2 3
CMOD-01 - 1 - - - 2
CMOD-02 - - - - - 1 (non-
configurable)
CHDI-01 6 (115/230 V) - - - - 2
CAIO-01 - - 3 2 - -

The 1/0 extension module can be activated and configured using parameter group
15.

The CMOD-02 offers, in addition to the relay output (non-configurable), a
+24VDC/AC input and a thermistor input.

CAIO-01 analog inputs are bipolar whereas analog outputs are unipolar.

Note: The configuration parameter group contains parameters that display the values
of the inputs on the extension module. These parameters are the only way of utilizing
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the inputs on an I/O extension module as signal sources. To connect to an input,
choose the setting Other in the source selector parameter, then specify the
appropriate value parameter (and bit, for digital signals) in group 15.

Note: With the CHDI-01, you can use up to six additional digital inputs. The CHDI-01
does not affect the standard digital inputs on the control unit.

Note: With any extension 10 module connected/selected in parameter 15.01
(Extension module type), only the corresponding module parameters will be visible in
group 15.

Settings and diagnostics

Parameter group: 15 I/0 extension module (page 253).

Events: -

Fieldbus control

The drive can be connected to several different automation systems through its
fieldbus interfaces. See chapters Fieldbus control through the embedded fieldbus
interface (EFB) (page 551) and Fieldbus control through a fieldbus adapter (page
581).

Settings and diagnostics

Parameter groups: 50 Fieldbus adapter (FBA) (page 419), 51 FBA A settings (page
423), 52 FBA A data in (page 425), and 53 FBA A data out (page 425) and 58
Embedded fieldbus (page 426).

Events: -

Application control

Reference ramping

Acceleration and deceleration ramping times can be set individually for speed, torque
and frequency reference (Menu - Primary settings - Ramps).

With a speed or frequency reference, the ramps are defined as the time it takes for
the drive to accelerate or decelerate between zero speed or frequency and the value
defined by parameter 46.01 or 46.02. The user can switch between two preset ramp
sets using a binary source such as a digital input. For speed and frequency
reference, also the shape of the ramp can be controlled.

With a torque reference, the ramps are defined as the time it takes for the reference
to change between zero and nominal motor torque (parameter 07.30).
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Variable slope

Variable slope controls the slope of the speed ramp during a reference change. With
this feature a constantly variable ramp can be used. See parameters 23.28 and
23.29.

Variable slope is only supported in remote control.

Special acceleration/deceleration ramps

The acceleration/deceleration times for the jogging function can be defined
separately; see section Jogging (page 177).

The change rate of the motor potentiometer function (page 7617) is adjustable. The
same rate applies in both directions.

A deceleration ramp can be defined for emergency stop (“Off3” mode).

Settings and diagnostics

Menu - Primary settings - Ramps
Parameters:

+ Speed reference ramping: Parameters 23.11 Ramp set selection...23.15
Deceleration time 2 (page 307) and 46.01 Speed scaling (pages 412).

« Torque reference ramping: Parameters 01.30 Nominal torque scale (page
218), 26.18 Torque ramp up time and 26.19 Torque ramp down
time(pages 320).

* Frequency reference ramping: Parameters 28.71 Freq ramp set
selection...28.75 Freq deceleration time 2 (page 330) and 46.02 Frequency
scaling (pages 412).

« Jogging: Parameters 23.20 Acc time jogging and 23.21 Dec time jogging
(page 308).

* Motor potentiometer: Parameter 22.75 Motor potentiometer ramp time (page
306).

« Emergency stop (“Off3” mode): Parameter 23.23 Emergency stop time
(page 309).

» Variable slope: Parameters 23.28 Variable slope enable (page 309) and 23.29
Variable slope rate (page 309).

Events: -

Constant speeds/frequencies

Constant speeds and frequencies are predefined references that can be quickly
activated, for example, through digital inputs. It is possible to define up to 7 speeds
for speed control and 7 constant frequencies for frequency control.
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WARNING: Speeds and frequencies override the normal reference
irrespective of where the reference is coming from.

Settings and diagnostics

Menu - Primary settings - Start, stop, reference - Constant frequencies,
Menu - Primary settings - Start, stop, reference - Constant speeds

Parameter groups: 22 Speed reference selection (page 297) and 28 Frequency
reference chain (page 322).

Events: -

Critical speeds/frequencies

Critical speeds (sometimes called “skip speeds”) can be predefined for applications
where it is necessary to avoid certain motor speeds or speed ranges because of, for
example, mechanical resonance problems.

The critical speeds function prevents the reference from dwelling within a critical band
for extended times. When a changing reference (22.87 Speed reference act 7) enters
a critical range, the output of the function (22.01 Speed ref unlimited) freezes until the
reference exits the range. Any instant change in the output is smoothed out by the
ramping function further in the reference chain.

When the drive is limiting the allowed output speeds/frequencies, it limits to the
absolutely lowest critical speed (critical speed low or critical frequency low) when
accelerating from standstill, unless the speed reference is over the upper critical
speed/ frequency limit.

The function is also available for scalar motor control with a frequency reference. The
input of the function is shown by 28.96 Frequency ref act 7.
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Example

Afan has vibrations in the range of 540...690 rpm and 1380...1560 rpm. To make the

drive avoid these speed ranges,

« the critical speeds function by turning on bit 0 of parameter 22.51 Critical speed

function, and

« set the critical speed ranges as in the figure below.

22.01 Speed ref unlimited (rpm)
(output of function)

A

1 Par. 22.52 = 540 rpm
1560 |- - - - - - - - 2 Par.22.53 =690 rpm
3  Par.22.54 =1380 rpm
1380 |- - - P
L 4 Par. 22.55=1560 rpm
690 |- - - -
540 |- - 5 Lo

» 22.87 Speed reference act 7 (rpm)
(input of function)

Settings and diagnostics

Parameters:

Critical speeds: Parameters 22.01 Speed ref unlimited (page 297), 22.51 Critical
speed function...22.57 Critical speed 3 high (page 304) and 22.87 Speed reference
act 7 (page 307).

Critical frequencies: Parameters 28.51 Critical frequency function...28.57 Critical
frequency 3 high (page 329) and 28.96 Frequency ref act 7 (page 333).

Events: -

Speed controller autotune

The speed controller of the drive can be automatically adjusted using the autotune
function. Autotuning is based on an estimation of the mechanical time constant
(inertia) of the motor and machine.

The autotune routine will run the motor through a series of acceleration/deceleration
cycles, the number of which can be adjusted by parameter 25.40. Higher values will
produce more accurate results, especially if the difference between initial and
maximum speeds is small.

The maximum torque reference used during autotuning will be the initial torque (that
is, torque when the routine is activated) plus 25.38, unless limited by the maximum
torque limit (parameter group 30 Limits) or the nominal motor torque (99 Motor data).
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The calculated maximum speed during the routine is the initial speed (that is, speed
when the routine is activated) + 25.39, unless limited by parameter 30.72 or 99.09.

The diagram below shows the behavior of speed and torque during the autotune
routine. In this example, 25.40 is set to 2.

Initial torque + [25.38]

Initial torque

Initial speed + [25.39]

Initial speed

Notes:

+ If the drive cannot produce the requested braking power during the routine, the
results will be based on the acceleration stages only, and not as accurate as with
full braking power.

» The motor will exceed the calculated maximum speed slightly at the end of each
acceleration stage.

Before activating the autotune routine

The prerequisites for performing the autotune routine are:

« The motor identification run (ID run) has been successfully completed
+ Speed and torque limits (parameter group 30 Limits) have been set

+ The drive has been started and is running in speed control mode.

After these conditions have been fulfilled, autotuning can be activated by parameter
25.33 (or the signal source selected by it).

Autotune modes

Autotuning can be performed in three different ways depending on the setting of
parameter 25.34. The selections Smooth, Normal and Tight define how the drive
torque reference should react to a speed reference step after tuning. The selection
Smooth will produce a slow but robust response; Tight will produce a fast response
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but possibly too high gain values for some applications. The figure below shows
speed responses at a speed reference step (typically 1...20%).

A: Undercompensated
B: Normally tuned (autotuning)

C: Normally tuned (manually). Better dynamic performance than with B
D: Overcompensated speed controller

Autotune results

At the end of a successful autotune routine, its results are automatically transferred
into parameters

« 25.02 (proportional gain of the speed controller)

« 25.03 (integration time of the speed controller)

+ 25.37 (mechanical time constant of the motor and machine).

Nevertheless, it is still possible to manually adjust the controller gain, integration time
and derivation time.
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The figure below is a simplified block diagram of the speed controller. The controller
output is the reference for the torque controller.

Derivative
acceleration
compensation

Proportional,

Speed + __ Error integral + +Torque
reference -% value @\?reference

Derivative

Actual speed

Warning indications

A warning message AF90, will be generated if the autotune routine does not
complete successfully. See chapter Fault tracing (page 521) for further information.

Settings and diagnostics

Parameters groups: 25 Speed control (page 311), 30 Limits (page 333) and 99 Motor
data (page 470).

Parameters: 25.02 Speed proportional gain (page 312), 25.03 Speed integration time
(page 313), 25.33 Speed controller autotune...25.40 Autotune repeat times (page
316), 30.12 Maximum speed (page 335) and 99.09 Motor nominal speed (page 472).

Event: AF90 Speed controller autotuning (page 533).

User load curve

The User load curve provides a supervisory function that monitors an input signal as
a function of frequency or speed, and load. It shows the status of the monitored signal
and can give a warning or fault based on the violation of a user defined profile.

The user load curve consists of an overload and an underload curve, or just one of
them. Each curve is formed by five points that represent the monitored signal as a
function of frequency or speed.

In the example below, the user load curve is constructed from the motor nominal
torque to which a 10% margin is added and subtracted. The margin curves define a
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working envelope for the motor so that excursions outside the envelope can be
supervised, timed and detected.

Motor torque / Nominal torque

1.2

1.0

o

0.4

0.2

1)

UL R RN R R N N N RN NN RN R R R RN

-0.2 4
0 1 0

Output frequency (Hz)

1 = Overload curve (five points)

2 = Nominal process load curve

3 = Underload curve (five points)

An overload warning and/or fault can be set to occur if the monitored signal stays
continuously over the overload curve for a defined time. An underload warning and/or
fault can be set to occur if the monitored signal stays continuously under the
underload for a defined time.

Overload can be for example used to monitor for a saw blade hitting a knot or fan
load profiles becoming too high.

Underload can be for example used to monitor for load dropping and breaking of
conveyer belts or fan belts.

Settings and diagnostics

Parameter group: 37 User load curve (page 383).

Events: AGE6 ULC configuration (page 529), ABBE ULC overload warning (page
532), A8BF ULC underload warning (page 532), 8001 ULC underload fault (page
546), 8002 ULC overload fault page 546).

Control macros

Control macros are predefined parameter edits and 1/O configurations. See chapter
Control macros (page 79).




Program features 135

Process PID control

There are two built-in process PID controllers (PID set 1 and PID set 2) in the drive.
The controller can be used to control process variables such as pressure or flow in
the pipe or fluid level in the container.

In process PID control, a process reference (setpoint) is connected to the drive
instead of a speed reference. An actual value (process feedback) is also brought
back to the drive. The process PID control adjusts the drive speed in order to keep
the measured process quantity (actual value) at the desired level (setpoint). This
means that user does not need to set a frequency/speed/torque reference to the drive
but the drive adjust its operation according to the process PID.

The simplified block diagram below illustrates the process PID control. For more
detailed block diagrams, see pages 609 and 610.

Setpoint ——
Limitation
Process Speed, torque or
Filter PID —»%—» frequency
reference chain
2:; Process [P i —
» actual
s values
FBA —p»

The drive contains two complete sets of process PID controller settings that can be
alternated whenever necessary; see parameter 40.57 PID set1/set2 selection.

Note: Process PID control is only available in external control; see section Local
control vs. external control (page 111).
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Quick configuration of the process PID controller

1. Activate the process PID controller: Menu - Primary settings - PID - PID
controls

2. Select a feedback source: Menu - Primary settings - PID - Feedback
3. Select a setpoint source: Menu - Primary settings - PID - Setpoint

4. Setthe gain, integration time, derivation time: Menu - Primary settings - PID -
Tuning

5. Set the PID output limits: Menu - Primary settings - PID - PID output

6. Select the PID controller output as the source of, for example, 22.11 Ext1 speed
ref1: Menu - Primary settings - Start, stop, reference - Reference from

Sleep and boost functions for process PID control

The sleep function is suitable for PID control applications where the consumption
varies, such as clean water pumping systems. When used, it stops the pump
completely during low demand, instead of running the pump slowly below its efficient
operating range. The following example visualizes the operation of the function.

Example: The drive controls a pressure boost pump. The water consumption falls at
night. As a consequence, the process PID controller decreases the motor speed.
However, due to natural losses in the pipes and the low efficiency of the centrifugal
pump at low speeds, the motor would never stop rotating. The sleep function detects
the slow rotation and stops the unnecessary pumping after the sleep delay has
passed. The drive shifts into sleep mode, still monitoring the pressure. The pumping
resumes when the pressure falls under the predefined minimum level and the wake-
up delay has passed.

The user can extend the PID sleep time by the boost functionality. The boost
functionality increases the process setpoint for a predetermined time before the drive
enters the sleep mode.
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A Setpoint Sleep boost time (40.45)
« .

Sleep boost step (40.46) I

- » Time
Actual value ! Wake-up delay
A X (40.48)
Non-inverted ! < >

(40.37 = Not inverted (Ref - Fbk))

Wake-up level

(Setpoint - Wake-up deviation [40.47])

» Time
Actual value

A

Wake-up level

(Setpoint + Wake-up deviation [40.47])

Inverted (40.31 = Inverted (Fbk - Ref))

» Time

Motor speed

tsq = Sleep delay (40.44) Sleep mode

—

, t<tq

» Time

STOP START
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Tracking

In tracking mode, the PID block output is set directly to the value of parameter 40.50
(or 41.50) Set 1 tracking ref selection. The internal | term of the PID controller is set
so that no transient is allowed to pass on to the output, so when the tracking mode is
left, normal process control operation can be resumed without a significant bump.

Settings and diagnostics

Menu - Primary settings - PID
Parameter: 96.04 Macro select (page 455) (macro selection).

Parameter groups: 40 Process PID set 1 (page 386) and 41 Process PID set 2 (page
402).

Events: -
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PID trim function

The PID trim function is used to maintain the set tension either by trimming the drive
main speed reference or torque reference (speed controller output).

WARNING: Make sure that the drive acceleration and deceleration time is set
to 0 when using PID trim function. This is required to do quick tension control
by speed correction.

PID trim is implemented as one of the Process PID functions (parameter groups 40
Process PID set 1 and 41 Process PID set 2). Both PID set 1 and PID set 2 can be
used for this functionality.

The trimmed output is calculated from parameter 40.07 Process PID output actual or
40.03 Process PID setpoint actual. This is base on the selection in parameter 40.56
Set 1 trim source (for process PID set 1) or 41.56 Set 2 trim source (for process PID
set 2). In most of the use cases, 40.01 Process PID output actual is used, that is
40.56 Set 1 trim source or 41.56 Set 2 trim source is set to PID output.

PID trim functionality in Variable Frequency Drives (VFD) is used in applications
where tension control of the material is very essential, for example, in auxiliary drives
in metal process industries, infeed and outfeed of rotogravure printing machines and
surface winders.

Speed controlled conveyor line

I/’_ \‘l

) Drive rollers (pull)
Tension measurement

You must link the trimmed output from PID to the speed chain manually if PID
trimmed output is used for trimming speed. Set the below parameters as follows:

Parameter Value

22.11 Ext1 speed ref1 Process speed reference given by 22.11 Ext1 speed ref1
source
22.12 Ext1 speed ref2 Other, 40.05 Process PID trim output act

22.13 Ext1 speed function Add (ref1 + ref2)
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22.13 Ext1 speed function | Ramp

22.11 Ext1 speed ref1 = Add (ref1 + ref2) input

PID

tpoint
24“ pom P 40.05 Process PID
rocess | trim output act
PID PD ——————P 22.12 Ext1 speed ref2

actual )

Notes:

« The above settings are for EXT1 control location. Accordingly, you can set for
EXT2 control location.

* The examples provided here are based on PID set 1. You can set the desired

values for PID trim function's parameters to get the expected result.
The following PID trim modes are available:
* Direct
* Proportional
« Combined.

Direct

The direct mode is suitable where you need tension control at fixed rpm/line speed.

In this mode, the PID trimmed output (40.05 Process PID trim output act) is relative to
the maximum speed (parameter 30.12 Maximum speed), torque (30.20 Maximum
torque 1) or frequency (30.14 Maximum frequency). You make the selection with
parameter 40.52 Set 1 trim selection.

The calculated trimmed output actual is the same throughout the speed range with
respect to the stable PID output.

The 40.05 Process PID trim output act is calculated using the below formula:

Par40.05 = (%) « (Par30.12 or 30.20 or 30.14) x Par40.55




Program features 141

The below graph shows the PID trim output in direct mode throughout the speed
range. A fixed trim speed reference is added throughout the speed range.

40.05 Process PID trim output act

A

i >

, 40.55 Set 1 trim adjust

Y

0 Drive speed reference

Note: In the above graph, it is assumed that the PID output is limited/stable at 100.
This is for understanding purpose only. In real case scenarios, PID output can vary
based on the setpoint and actual.

Example:

If,

parameter 40.52 Set 1 trim selection = Speed

parameter 40.56 Set 1 trim source = PID output

parameter 30.12 Maximum speed = 1500 rpm

parameter 40.01 Process PID output actual = 100 (limited to 100)
parameter 40.55 Set 1 trim adjust = 0.5

then

Par40.05 = (%) « 1500 x 0.5

Par40.05 = 750

Proportional

The proportional mode is suitable for applications where tension control is required
throughout the speed range but not near zero speed.

In this mode, the PID trim output (40.05 Process PID trim output act) is relative to the
reference selected by parameter 40.53 Set 1 trimmed ref pointer and with 40.01
Process PID output actual or 40.03 Process PID setpoint actual.

It is recommended that the speed reference selected in 40.53 Set 1 trimmed ref
pointer and the reference source selected in 22.11 Ext1 speed refl are same. This is
required to make the proportional mode active.

In most of the use cases, the process speed reference is connected to 40.53 Set 1
trimmed ref pointer. For example, if EXT1 control mode is used and the reference
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source is Al scaled, then 22.11 Ext1 speed ref1 and 40.53 Set 1 trimmed ref pointer
should be configured to Al1 scaled.

The 40.05 Process PID trim output act calculated using the below formula:

Par40.05 = (W} x Par40.53 x Par40.55

The below graph shows the PID trim output in proportional mode throughout the
speed range. Here, the trimmed output is directly proportional to the value of
parameter 40.53 Set 1 trimmed ref pointer.

40.05 Process PID trim output act

A

A

: 40.55 Set 1 trim adjust
|

v

0 40.53 Set 1 trimmed ref pointer

Note: In the above graph, it is assumed that the PID output is limited/stable at 100.
This is for understanding purpose only. In real case scenario, PID output can vary
based on the setpoint and actual.

Example:

If,

parameter 40.52 Set 1 trim selection = Speed

parameter 40.56 Set 1 trim source = PID output

parameter 40.53 Set 1 trimmed ref pointer = Al1 scaled
parameter 22.11 Ext1 speed ref1 = Al1 scaled

parameter 12.20 Al1 scaled at Al1 max = 1500

parameter 12.12 Al1 scaled value = 750 (Al1 actual scaled value)
parameter 40.01 Process PID output actual = 100 (limited to 100)
parameter 40.55 Set 1 trim adjust = 0.5

then

Par40.05 = (%) x750% 05

Par40.05 = 375
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Combined

The combined mode is suitable for applications where you need to maintain tension
from zero speed to maximum speed.

The combined mode is a combination of direct and proportional mode. Here, the trim
for zero speed is defined by 40.54 Set 1 trim mix and the trim for speed greater than
zero speed is defined by 40.55 Set 1 trim adjust. The trim value is directly
proportional to value of 40.53 Set 1 trimmed ref pointer.

The process speed reference is connected in 40.53 Set 1 trimmed ref pointer. For
example, if EXT1 control mode is used and the reference source is Al scaled, then
22.11 Ext1 speed ref1 and 40.53 Set 1 trimmed ref pointer should be configured to
Al1 scaled.

The 40.05 Process PID trim output act is calculated using the below formula:
Par40.05 = {(Par30.12 x Par40.54) +[(1 — Par40.54) x Par40.53]} x Par40.55

The below graph shows the trim increase in the combined mode.

40.05 Process PID trim output act

A

A

: 40.55 Set 1 trim adjust

I
| 40.54 Set 1 trim mix

o |
40.55 Set 1 trim adjust & v
.

40.54 Set 1 trim mix 0 40.53 Set 1 trimmed ref pointer

Note: In the above graph, it is assumed that the PID output is limited/stable at 100.
This is for understanding purpose only. In real case scenario, PID output can vary
based on the setpoint and actual.
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Example:

If,

parameter 40.52 Set 1 trim selection = Speed

parameter 40.56 Set 1 trim source = PID output

parameter 30.12 Maximum speed = 1500 rpm

parameter 40.53 Set 1 trimmed ref pointer = Al1 scaled
parameter 22.11 Ext1 speed ref1 = Al1 scaled

parameter 12.20 Al1 scaled at A1 max = 1500

parameter 12.12 Al1 scaled value = 750 (Al1 actual scaled value)
parameter 40.01 Process PID output actual = 100 (limited to 100)
parameter 40.54 Set 1 trim mix = 0.1

parameter 40.55 Set 1 trim adjust = 0.5

then

If 40.563 Set 1 trimmed ref pointeris 0

(100
Par40.05 = (100) % {(1500 x 0.1) + [(1—-0.1) x 0]} x 1
Par40.05 = 150

If 40.563 Set 1 trimmed ref pointeris 750

Par40.05 = (%) % {(1500 x 0.1) + [(1—0.1) x 7507} x 1

Par40.05 = 825

If 40.563 Set 1 trimmed ref pointeris 1500

100
<ﬁ) x {(1500 x 0.1) +[(1 - 0.1) x 15001} x 1

Par40.05 = 1500

Par40.05

PID trim auto connection

PID trim auto connection (40.54 Set 1 trim mix) enables the connection of PID trim
output actual (40.05 Process PID trim output act)) to the respective speed, torque or
frequency reference chains. You can use parameter 40.52 Set 1 trim selection (for
PID set 1) or 41.52 Set 2 trim selection (for PID set 2) and select the respective trim
(speed, torque or frequency).

The motor control mode (99.04 Motor control mode) also impacts the PID trim output
actual (40.05 Process PID trim output act) added to the speed, torque or frequency
reference chains. In scalar control mode, the speed trim and torque trim values are
zero and in vector control mode, the frequency trim value is zero.

See the control chain diagram on page 674.

Note: If the parameter 40.54 Set 1 trim mix is disabled and the drive stops through
Ramp stop (Off1) or Emergency ramp stop (Off3) emergency stop mode (21.04
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Emergency stop mode), the PID trim output actual (40.05 Process PID trim output
act) is not added to the frequency reference chain during the drive deceleration
condition.

Speed trim connection

Speed trim is added to parameter 23.02 Speed ref ramp output. Parameter 24.01
Used speed reference displays the final speed reference after the addition of speed
trim.

Torque trim connection

Torque trim is added to parameter 26.75 Torque reference act 5. Parameter 26.76
Torque reference act 6 displays the final torque reference after the addition of torque
trim.

Frequency trim connection

Frequency trim is added to parameter 28.02 Frequency ref ramp output and
generates the final frequency after the trim addition. At present, no parameter
displays the final frequency reference after the addition of frequency trim.

Settings and diagnostics

Parameter groups: 40 Process PID set 1, especially parameters 40.51...40.56 (page
398) and 41 Process PID set 2, especially parameters 41.51...41.56 (page 403).

Events: -
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Dry pump protection
The Dry pump protection function can be used to protect the pump from getting dry.

The figure below illustrates the operation of dry pump protection function.

Torque (%)

A
80

Normal operation
60 No flow
404
Pump running dry
20+
» Speed (rpm)
0 200 400 600 800 1000 1200 1400 1600

The dry pump can be detected using the underload curve, low level mechanical

switch and pressure sensor.

« Underload curve - Detects the pump maybe getting dry and generates a warning
or fault.

* Low/high level mechanical switch - Indicates the water level in the pump
system through a digital input and generates a warning or fault.

+ Pressure sensor - Connected to Supervision 1...3 through an analog input. The
output of supervision indicates the pump inlet getting dry and generates a warning
or fault.

Settings and diagnostics

Menu - Primary settings - Pump features - Dry pump protection
Parameter group 82 Pump protections (page 444).
Events: D50A Running dry (page 534) and D404 Running dry (page 548).
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Soft pipe fill

The soft pipe fill function can be used to fill an empty pipe in a controlled manner to
avoid water hammering effect in the pumping system.

The soft pipe filling is achieved by setting slow ramp time parameters (see below) in
process PID setpoint.

* 40.28 Set 1 setpoint increase time or 41.28 Set 2 setpoint increase time
* 40.29 Set 1 setpoint decrease time or 41.29 Set 2 setpoint decrease time

Note: When the soft pipe fill supervision function is active, PID sleep function is
disabled.

Soft pipe fill supervision

Using the soft pipe fill supervision function, you can monitor pressure difference in
water pumping system. The supervision function can be enabled with parameter
82.25 Soft pipe fill supervision.

The function detects any possible leakage in the pipe by monitoring the process PID
deviation between the actual feedback (for example, pump outlet pressure) and the
setpoint (set pressure reference). If the leakage is detected, the function generates
warning D50B Pipe fill-timeout or fault D405 Pipe fill-timeout based on selection in
parameter 82.25 Soft pipe fill supervision.

The deviation is calculated with parameters 40.02 Process PID feedback actual and
40.03 Process PID setpoint actual. If the deviation is positive (feedback > setpoint) or
within the deviation hysteresis (3% of 40.61 Setpoint scaling actual), it is considered
as feedback reached the setpoint.

The figure below illustrates the operation of the Soft pipe fill supervision function.
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PID setpoint
and feedback
A
PID setpoint maximum
Hysteresis
C D
B E F -,
A D : T
40.03 ——>, T
{ A
| (s
40.02 ©
Sequence Description
A,B,C Setpoint is ramped and supervision timer starts
D No warning/fault triggered
E Pipe fill time-out warning/fault triggered
F No warning/fault
T1 Soft pipe fill time-out delay in sec (82.26)
Hysteresis 3% of 40.61

Soft pipe fill time-out limit

The time-out limit for the process PID feedback actual supervision can be set in
parameter 82.26 Time-out limit.

The soft pipe fill supervision timer starts after the setpoint (parameter 40.03 Process
PID setpoint actual) is ramped and resets whenever there is a change in the setpoint
reference.

If the feedback reaches the setpoint reference (considering the deviation tolerance)
within the timeout limit mentioned in parameter 82.26 Time-out limit (T1), no warning
or fault is generated.

If parameter 82.25 Soft pipe fill supervision = No action (default selection), the soft
pipe fill supervision cannot generate either warning or fault regardless of the time-out
limit set in parameter 82.26 Time-out limit.
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Note: ABB recommends that you set parameters 40.28 Set 1 setpoint increase time
and 40.29 Set 1 setpoint decrease time or 41.28 Set 2 setpoint increase time and
41.29 Set 2 setpoint decrease time greater than zero. The soft pipe supervision
function will not work when the setpoint ramp is zero.

Settings and diagnostics

Menu - Primary settings - Pump features - Soft pipe fill

Parameter groups: 40 Process PID set 1 (page 386) and 41 Process PID set 2 (page
402)

Parameters: 82.25 Soft pipe fill supervision and 82.26 Time-out limit (page 445)
Events: D50B Pipe fill-timeout (page 534) and D405 Pipe fill-timeout (page 548).
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Pump cleaning

The pump cleaning function is mainly used in wastewater applications to prevent
solid particles from being stuck on the pump impellers or in the piping. This function
consists of a programmable sequence of forward and reverse rotations of the pump
to shake off and remove any residue or rags on the impeller or piping.

The Pump cleaning function prevents:

+ blockages and decreases the need of manual cleaning

* increases the lifetime of the pump, pipes and impellers, and

« improves energy efficiency of the system.

Pump cleaning sequence

The drive starts cleaning with a pulse in the opposite direction of the running
direction. The speed step size is same for both positive and negative directions.

The pump cleaning sequence can have several positive and negative direction speed
steps in one cleaning sequence.

Normal Normal
operation operation

8320 Ps is 020 Ds s
f 8320 i h i i 8320

Sequence |Parameter Sequence |Parameter

1 83.26 Time to zero-speed 6 83.25 Time to cleaning speed

2 83.25 Time to cleaning speed 7 83.27 Cleaning on time

3 83.27 Cleaning on time 8 83.26 Time to zero-speed

4 83.26 Time to zero-speed 9 83.28 Cleaning off time

5 83.28 Cleaning off time 10 The user selected ramp is used
(ACC1/ACC2)

When the negative speed is not allowed, the drive ignores phases 1...4.

Note: Cleaning in a negative direction requires negative minimum speed/frequency in
parameter 30.11 Minimum speed / 30.13 Minimum frequency.
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1. The pump system meets the triggering conditions defined by parameter 83.70
Pump cleaning action. At these conditions, normal operation stops and the drive
uses the target time defined in parameter 83.26 Time to zero-speed to reach zero
speed.

2. Acceleration for cleaning is defined by parameter 83.25 Time to cleaning speed.

3. The pump runs at cleaning speed for the time defined by parameter 83.27
Cleaning on time.

4. The pump decelerates to zero-speed. Target time is defined by parameter 83.26
Time to zero-speed.

5. The pump is stopped until parameter 83.28 Cleaning off time is elapsed.

6. The pump accelerates the pump speed to positive direction. See parameter 83.25
Time to cleaning speed.

7. The pump runs at the positive cleaning speed. See parameter 83.27 Cleaning on
time.

8. The pump decreases the pump speed back to zero defined by parameter 83.26
Time to zero-speed.

9. The drive waits until the parameter 83.28 Cleaning off time is elapsed. A new
cleaning sequence starts or normal operation starts.

10. The pump starts following speed/frequency reference of the active control
location. During acceleration to speed/frequency, the drive follows pump cleaning
acceleration time 83.25 Time to cleaning speed.

The drive automatically determines the fastest ramp during the pump cleaning and
used to protect the pump.

Note: Quick ramps are not used in pump cleaning.

The cleaning sequence starts based on the selected triggering conditions. The
cleaning sequence follows the diagram on page 7150. You can start the sequence in
these conditions:

* on every start and stop

* based on the monitoring pump condition (for example, supervision 1...3;
underload and overload curve, see group 37 User load curve on page 383)
+ based on time interval (for example, at every 10 hours)

* manually (for example, DI4 to DI6, defined by parameter 83.12 Manually force
cleaning)

+ through fieldbus, using parameter 83.72 Manually force cleaning. Set the
parameter to a value of 1 (a 2 s pulse) from the fieldbus to start a cleaning cycle
from an overriding controller.
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Cleaning count monitoring

The cleaning count monitoring function calculates the number of cleaning cycles
inside a user-defined monitoring window. Too frequent cleaning attempts may
indicate a pump problem (such as blockage) that the pump cleaning function cannot
solve alone but it requires manual inspection and cleaning. The following figures
describes the operation of cleaning count monitoring.

For example, set the cleaning count time to one hour. The pump cleaning function
trips on a fault if it detects too frequent cleaning cycles. The drive completes three
pump cleaning cycles. The drive continuous its operation as long as the time interval
between three cleanings are over the user defined value (one hour).

tset t Time tset t Time

The third pump cleaning cycle starts within the preset count time (one hour) and the
pump cleaning function trips on a fault and the pump is stopped without performing
the third cleaning cycle. After reseting fault, the drive starts with the third pump
cleaning cycle.

If the parameter 83.35 Cleaning count fault is set to No action, supervision is not
executed. If you change the parameter 83.35 Cleaning count fault to Warning or
Fault, the pump cleaning count starts from zero.

When the pump cleaning function is active and maximum number of cycles per time
unit is reached, the drive displays a warning which appears in the event log.

Settings and diagnostics

Menu - Primary settings - Pump cleaning
Parameter group 83 Pump cleaning (page 445).

Events: D505 Max cleaning warning, D506 Pump cleaning not possible, D507 Pump
cleaning needed (page 535), and D401 Max cleaning fault (page 548).
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Pump and fan control (PFC)

The Pump and fan control (PFC) is used in pump or fan systems consisting of one
drive and multiple pumps or fans. The drive controls the speed of one of the
pumps/fans and in addition connects (and disconnects) the other pumps/fans directly
to the supply network through contactors. The PFC function can also be used for
multi-compressor control as a capacity control feature. The same principles apply as
stated below.

The PFC control logic switches auxiliary motors on and off as required by the
capacity changes of the process. In a pump application for example, the drive
controls the motor of the first pump, varying the motor speed to control the output of
the pump. This pump is the speed regulated pump. When the demand (represented
by the process PID reference) exceeds the capacity of the first pump (a user defined
speed/frequency limit), the PFC logic automatically starts an auxiliary pump. The
logic also reduces the speed of the first pump, controlled by the drive, to account for
the addition to the total system output by the auxiliary pump. Then, as before, the PID
controller adjusts the speed/frequency of the first pump in such a way that the system
output meets the process needs. If the demand continues to increase, the PFC logic
adds further auxiliary pumps, in a similar manner as just described.

As the demand drops, making the speed of the first pump fall below a minimum limit
(user defined as a speed/frequency limit), the PFC logic automatically stops an
auxiliary pump. The PFC logic also increases the speed of the drive controlled pump
to account for the missing output of the stopped auxiliary pump.

The Pump and fan control (PFC) is supported in external control location EXT2 only.
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Example: Three-pump constant pressure water supply application

Main supply F— — — 1

r €& © @

|
|
|
|
|
|
|
|
|
|
|
|

VSD motor Aux. motor 1 Aux. motor 2 Aux. motor 3
Pump 1 is connected to VSD motor (drive controlled motor). -
Pump 2 is connected to auxiliary motor 1.

Pump 3 is connected to auxiliary motor 2.
Flow consumption vs. pump status
Consumption Pump 1 Pump 2 Pump 3
Low VSD Off Off
NV VSD DOL Off
High VSD DOL DOL
NV VSD DOL Off
Low VSD Off Off

VSD = Controlled by drive, tuning the output speed according to PID control.
DOL = Direct On Line. Pump is running at fixed motor nominal speed.
Off = Off-line. Pump stops.

Soft pump and fan control (SPFC)

The Soft pump and fan control (SPFC) logic is a variant of the PFC logic for pump
and fan alternation applications where lower pressure peaks are desirable when a
new auxiliary motor is to be started. The SPFC logic is an easy way to implement soft
starting of direct on line (auxiliary) motors.

The main difference between traditional PFC and SPFC logic is how the SPFC logic
connects auxiliary motors on-line. When the criteria for starting a new motor is fulfilled
(see above) the SPFC logic connects the drive controlled motor to the supply network
in a flying start, that is, while the motor is still coasting. The drive then connects to the
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next pump/fan unit to be started and starts controlling the speed of that one, while the
previously controlled unit is now connected directly on line through a contactor.

Further (auxiliary) motors are started in a similar manner. The motor stopping routine
is the same as for the normal PFC routine.

In some cases SPFC makes it possible to soften the start-up current while connecting
auxiliary motors on-line. Lower pressure peaks on the pipelines and pumps may be
achieved as a result.

Example: Three-pump constant pressure water supply application

Main supply

Motor 1 Motor 2 Motor 3

Pump 1 is connected to Motor 1.
Pump 2 is connected to Motor 2.
Pump 3 is connected to Motor 3.
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Flow consumption and pump status
Consumption Pump 1 Pump 2 Pump 3

Low VSD Off Off

N DOL VSD Off

High DOL DOL VSD

» NV DOL Off VSD
Low Off Off VSD

J VSD off DOL

High DOL VSD DOL

N DOL VSD Off

Low Off VSD Off

J VSD DOL off

N\ High DOL DOL VSD

VSD = Controlled by drive, tuning the output speed according to PID control.
DOL = Direct On Line. Pump is running at fixed motor nominal speed.
Off = Off-line. Pump stops.

Autochange

Automatic rotation of the start order, or Autochange functionality, serves two main
purposes in many PFC type setups. One is to keep the run times of the pumps/fans
equal over time to even their wear. The other is to prevent any pump/fan from
standing still for too long, which would clog up the unit. In some cases it is desirable
to rotate the start order only when all units are stopped, for example to minimize the
impact on the process.

The Autochange can also be triggered by the Timed function (see page 767).

There are three modes of autochange according to what kind of PFC and SPFC
together with auxiliary circuit are implemented.
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1. Autochange PFC with auxiliary motors only
Example: Three-pump constant pressure water supply application

Two pumps fulfill the flow consumption for long term running, and the third pump is
reserved for shifting. In this mode, only two auxiliary motors, pump 2 and pump 3,
shift working.

Main supply r— — — 9

|
|
|
|
|
|
|
|
|
|
|
|

VSD motor Aux. motor 1 Aux. motor 2 Aux. motor 3
Lo
Pump 1 is connected to VSD motor (drive controlled motor).
Pump 2 is connected to auxiliary motor 1.
Pump 3 is connected to auxiliary motor 2.
Flow consumption and pump status
Consumption Pump 1 Pump 2 Pump 3
Low VSD Off Off
Normal VSD DOL Off
Ny VSD Off DOL
N VSD DOL Off
Normal VSD Off DOL

VSD = Controlled by drive, tuning the output speed according to PID control.
DOL = Direct On Line. Pump is running at fixed motor nominal speed.
Off = Off-line. Pump stops.
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2. Autochange PFC with all motors
Example: Three-pump constant pressure water supply application

Two pumps fulfill the flow consumption for long term running, and the third pump is
reserved for shifting. Because all motors will be shifted for autochange routine,
special auxiliary circuit is needed, which is the same as for the SPFC system.

In this mode, the VSD motor will move to the next pump one by one, but the auxiliary
motor will always be put on-line in DOL mode. However, three pumps are shifted
overall.

Main supply

Motor 1 Motor 2 Motor 3
Pump 1 is connected to Motor 1.
Pump 2 is connected to Motor 2.
Pump 3 is connected to Motor 3.
Flow consumption and pump status
Consumption Pump 1 Pump 2 Pump 3
Low VvSD Off Off
Normal VSD DOL Off
NV Off VSD DOL
NV DOL Off VSD
Normal VSD DOL Off

VSD = Controlled by drive, tuning the output speed according to PID control.
DOL = Direct On Line. Pump is running at fixed motor nominal speed.
Off = Off-line. Pump stops.




3. Autochange with SPFC

Program features 159

Auxiliary motor is meaningless in SPFC. So it does not matter if you select All motors

or Aux motor only.

Example: Three-pump constant pressure water supply application

Two pumps fulfills the flow consumption for long term running, and the third pump is

reserved for shifting.

SPFC system supports autochange naturally. No extra component is needed as long
as SPFC is already working there. In this mode, all the pumps are always started by

the drive as they are in SPFC normal operation.

Main supply

Motor 3

Motor 1 Motor 2
Pump 1 is connected to Motor 1.
Pump 2 is connected to Motor 2.
Pump 3 is connected to Motor 3.
Flow consumption and pump status
Consumption Pump 1 Pump 2 Pump 3

Low VvSD Off Off

Normal DOL VSD Off

J Off DOL VSD

NV VSD Off DOL

Normal DOL VSD Off

VSD = Controlled by drive, tuning the output speed according to PID control.
DOL = Direct On Line. Pump is running at fixed motor nominal speed.
Off = Off-line. Pump stops.
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Interlock

There is an option to define interlock signals for each motor in the PFC system. When
the interlock signal of a motor is Available, the motor participates in the PFC starting
sequence. If the signal is Interlocked, the motor is excluded. This feature can be used
for informing the PFC logic that a motor is not available (for example due to
maintenance or manual direct-on-line starting).

Settings and diagnostics

Parameter: 96.04 Macro select (page 455) (macro selection).

Parameter groups: 70 Standard DI, RO (page 233), 40 Process PID set 1 (page 386),
76 PFC configuration (page 435) and 77 PFC maintenance and monitoring (page
443).

Events: D501 No more available PFC motors (page 534), D502 All motors interlocked
(page 535), D503 VSD controlled PFC motor interlocked (page 535).

Timed functions

A Timer can be active based on time of the day, day of the week and season of the
year. In addition to these time related parameters, the Timer activation can be
influenced by so called exceptional days (configurable as holiday or workday). A
Timer can be set to be active or inactive during the exceptional days.

Several Timers can be connected to a Timed function with the OR function. Thus if
any of the Timers connected to a Timed function is active, the Timed function is also
active. Timed function is then in turn controlling normal drive functions like starting
the drive, choosing the right speed or right setpoint for the PID loop controller.

In many cases where a fan or pump is controlled with a Timed function, it is often
required that there is a possibility to override the time program for a short while. The
overriding functionality is called Boost. The Boost is directly affecting selected Timed
function(s) and switches it (them) on for a predefined time. The Boost mode is
typically activated through a digital input and its operation time is set in parameters.
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A diagram illustrating the relations of the Timed functions entities is shown below.

Drive control, e.g. start,
control speed

i

Timed function (3)

i i

Timer (12) Boost

! i

Time of the day Exception

t

Holiday Workday

i ! !

Time of the day Day of the week Season

Settings and diagnostics

Menu - Primary settings - Advanced functions - Timed functions
Parameter group: 34 Timed functions (page 3617).

Events: -

Motor potentiometer

The motor potentiometer is, in effect, a counter whose value can be adjusted up and
down using two digital signals selected by parameters 22.73 Motor potentiometer up
source and 22.74 Motor potentiometer down source.

When enabled by 22.71 Motor potentiometer function, the motor potentiometer
assumes the value set by 22.72 Motor potentiometer initial value. Depending on the
mode selected in 22.71, the motor potentiometer value is either retained or reset over
a power cycle.

The change rate is defined in 22.75 Motor potentiometer ramp time as the time it
would take for the value to change from the minimum (22.76 Motor potentiometer min
value) to the maximum (22.77 Motor potentiometer max value) or vice versa. If the up
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and down signals are simultaneously on, the motor potentiometer value does not
change.

The output of the function is shown by 22.80 Motor potentiometer ref act, which can
directly be set as the reference source in the main selector parameters, or used as an
input by other source selector parameters, both in scalar and vector control.

Note: Parameter 22.70 Motor potentiometer reference enable should be set
appropriately (see the parameter description) to ensure that parameter 22.80 Motor
potentiometer ref act is increased/decreased by 22.73 Motor potentiometer up source
or 22.74 Motor potentiometer down source.

The following example shows the behavior of the motor potentiometer value.

1
22.73 f
0

1
22.74 ¢
0

22.77

22.80
0

22.76

I
/

22.75

Parameters 22.73 Motor potentiometer up source and 22.74 Motor potentiometer
down source control speed or frequency from zero to maximum speed or frequency.
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The running direction can be changed with parameter 20.04 Ext1 in2 source. See the
following example.

20.04 1
Ext2in1
0

source

20.04
Ext2 in2
source 0

22. 73?
0 —
1 |

22.74 |
0 !

* Output speed or frequency has reached the reference value.

Settings and diagnostics

Parameters: 20.04 Ext2 in2 source (page 280) and 22.70 Motor potentiometer
reference enable...22.80 Motor potentiometer ref act (page 305).

Events: -

Mechanical brake control

A mechanical brake can be used for holding the motor and driven machinery at zero
speed when the drive is stopped, or not powered. The brake control logic observes
the settings of parameter group 44 Mechanical brake control as well as several
external signals, and moves between the states presented in the diagram on page
164. The tables below the state diagram detail the states and transitions. The timing
diagram on page 766 shows an example of a close-open-close sequence.

Inputs of the brake control logic

The start command of the drive (bit 5 of 06.76 Drive status word 1) is the main control
source of the brake control logic.

Outputs of the brake control logic

The mechanical brake is to be controlled by bit O of parameter 44.01 Brake control
status. This bit should be selected as the source of a relay output (or a digital
input/output in output mode) which is then wired to the brake actuator through a relay.
See the wiring example on page 167.
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The brake control logic, in various states, will request the drive control logic to hold
the motor or ramp down the speed. These requests are visible in parameter 44.01

Brake control status.

Settings and diagnostics

Parameter group: 44 Mechanical brake control (page 406).

Parameters: 06.16 Drive status word 1 (page 227) and 44.01 Brake control status

(page 406).

Event: A7A2 Mechanical brake opening failed (page 530).

Brake state diagram

(from any state)

2

(from any state)

9

BRAKE DISABLED

— @

BRAKE CLOSED BRAKE OPENING

® e Q

BRAKE CLOSING BRAKE OPEN

BRAKE CLOSING 1
DELAY <

©

BRAKE CLOSING WAIT 4——@

State descriptions

State name

Description

BRAKE DISABLED

Brake control is disabled (parameter 44.06 Brake control enable = 0, and 44.01
Brake control status b4 = 0). The open signal is active (44.01 Brake control
status b0 = 1).

BRAKE OPENING:

Brake has been requested to open. (44.01 Brake control status b2 = 1). Open
signal has been activated (44.01 Brake control status b0 is set). The load is
held in place by the speed control of the drive until 44.08 Brake open delay
elapses.

BRAKE OPEN

The brake is open (44.01 Brake control status b0 = 1). Hold request is removed
(44.01 Brake control status b2 = 0), and the drive is allowed to follow the
reference.
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State name

Description

BRAKE CLOSING:

BRAKE CLOSING WAIT

Brake has been requested to close. The drive logic is requested to ramp down
the speed to a stop (44.01 Brake control status b3 = 1). The open signal is kept
active (44.01 Brake control status b0 = 1). The brake logic will remain in this
state until the motor speed is below 44.74 Brake close level.

BRAKE CLOSING DELAY

Closing conditions have been met. The open signal is deactivated (44.01 Brake
control status b0 — 0). The ramp-down request is maintained (44.01 Brake
control status b3 = 1). The brake logic will remain in this state until 44. 13 Brake
close delay has elapsed.

At this point, the logic proceeds to BRAKE CLOSED state.

BRAKE CLOSED

The brake is closed (44.01 Brake control status b0 = 0). The drive is not
necessarily modulating.

State change conditions ( @ )

© 00 N O~ WN =

Brake control disabled (parameter 44.06 Brake control enable — 0).
06.11 Main status word, bit 2 = 0.

Brake has been requested to open.

44.08 Brake open delay has elapsed.

Brake has been requested to close.

Motor speed is below closing speed 44. 14 Brake close level.

44.13 Brake close delay has elapsed.

Brake has been requested to open.

Brake control enabled (parameter 44.06 Brake control enable — 1).
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Timing diagram

The simplified timing diagram below illustrates the operation of the brake control

function. Refer to the state diagram above.

(06.16 b5)

|
Start command |
|
T

Modulating (06.16 b6) ' —
tmd |

Ready ref (06.11 b2) |

Speed reference | | |
|

| ~ | |
} t Nes . ¥ .

BCW BRAKE CLOSING WAIT
BCD BRAKE CLOSING DELAY

I
| —
Brake control signal oo
|| » | | |
(44.01 b0) tod
|
Hold stopped request | | T | | |
(44.01b2) p—— | ! ! ! |
Ramp to stopped
request (44.07 b3) —1 | | | | L1
I I | -
State CEE%"‘S’EED BRAKE OPENING BRAKE OPEN B‘;V;AKE (I:LOS”\E;;:D &'g‘s’%
1 2 3 4 5 6 7 8
tmd Motor magnetization delay
tod Brake open delay (parameter 44.08 Brake open delay)
Nes Brake close speed (parameter 44.14 Brake close level)
teg Brake close delay (parameter 44.13 Brake close delay)
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Wiring example

The figure below shows a brake control wiring example. The brake control hardware
and wiring is to be sourced and installed by the customer.

WARNING! Make sure that the machinery into which the drive with brake

control function is integrated fulfils the personnel safety regulations. Note that
the frequency converter (a Complete Drive Module or a Basic Drive Module, as
defined in IEC/EN 61800-2), is not considered as a safety device mentioned in the
European Machinery Directive and related harmonised standards. Thus, the
personnel safety of the complete machinery must not be based on a specific
frequency converter feature (such as the brake control function), but it has to be
implemented as defined in the application specific regulations.

The brake is controlled by bit O of parameter 44.01 Brake control status. In this
example, parameter 10.24 RO1 source is set to Brake command (ie. bit 0 of 44.01
Brake control status.

" "Brake control | | Drive control unit
i hardware ' | X8
. 115/230 VAC . ' 20 [ROTA

r T 19RO1C7

21 |RO1B

Emergency
L. — _

Motor control

Motor types

The drive supports asynchronous AC induction, permanent magnet (PM) and
synchronous reluctance motors (SynRM).
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Motor identification

The performance of vector control is based on an accurate motor model determined
during the motor start-up.

A motor Identification magnetization is automatically performed the first time the start
command is given. During this first start-up, the motor is magnetized at zero speed
for several seconds and the motor and motor cable resistance are measured to allow
the motor model to be created. This identification method is suitable for most
applications.

In demanding applications a separate Identification run (ID run) can be performed.

Settings and diagnostics

Parameter: 99.13 ID run requested (page 473).
Events: AFF6 Identification run (page 534) and FF61 ID run (page 548).

Scalar motor control

Scalar motor control is the default motor control method. In scalar control mode, the
drive is controlled with a frequency reference. However, the excellent performance of
vector control is not achieved in scalar control.

ABB recommends to activate scalar motor control mode in the following situations:

» If the exact nominal motor values are not available or the drive needs to run
different motor after the commissioning phase

+ If a short commissioning time is needed or no ID run is wanted

« In multimotor systems: 1) if the load is not equally shared between the motors, 2)
if the motors are of different sizes, or 3) if the motors are going to be changed
after motor identification (ID run)

 If the nominal current of the motor is less than 1/6 of the nominal output current of
the drive

« If the drive is used without a motor connected (for example, for test purposes)
+ If the drive runs a medium-voltage motor through a step-up transformer.
+ If the drive is equipped with a sine filter.

In scalar control, some standard features are not available.

See also section Operating modes of the drive (page 116).
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IR compensation for scalar motor control

IR compensation (also known as
voltage boost) is available only when Motor voltage
the motor control mode is scalar. When | A
IR compensation is activated, the drive

gives an extra voltage boost to the /

IR compensation

motor at low speeds. IR compensation
is useful in applications, such as
positive displacement pumps, that

. . <+—No compensation
require a high break-away torque.

In vector control, no IR compensation is
possible or needed as it is applied automatically.

Settings and diagnostics

Menu - Primary settings - Motor - IR compensation
Parameter group: 28 Frequency reference chain (page 322).

Parameters: 97.13 IR compensation (page 467) and 99.04 Motor control mode (page
470).

Events: -

Vector motor control

Vector control is the motor control mode that is intended for applications where high
control accuracy is needed. It offers better control over the whole speed range, in
particular in applications where slow speed with high torque is needed. It requires an
identification run at startup. Vector control cannot be used in all applications, for
example, when sine filters are being used or there are multiple motors connected to
single drive.

The switching of the output semiconductors is controlled to achieve the required
stator flux and motor torque. The reference value for the torque controller comes from
the speed controller or directly from an external torque reference source.

Stator flux is calculated by integrating the motor voltage in vector space. Rotor flux
can be calculated from stator flux and the motor model. Motor torque is produced by
controlling current 90 degrees from the rotor flux. By utilizing the identified motor
model, the rotor flux estimate is improved. Actual motor shaft speed is not needed for
the motor control.

Vector control is required when using synchronous reluctance motors (SynRM).

See also section Speed compensated stop (page 180).
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Settings and diagnostics

Menu - Primary settings - Motor - Control mode

Parameters: 99.04 Motor control mode (page 470) and 99.13 ID run requested (page
473).

Events: -

Speed control performance figures

The table below shows typical performance figures for speed control.

Speed control Performance T (%)A
Static accuracy 20% of motor nominal N
slip 1 Tioad
100
Dynamic accuracy < 10% s with 100%

torque step (with
default speed

controller tuning) tis)
Dynamic accuracy < 2% s with 100%
with tuned speed torque step NactNref Area < 10% s
controller nN

Ty = rated motor torque
ny = rated motor speed
Nyt = actual speed

nes = speed reference

Settings and diagnostics

Parameter group: 25 Speed control (page 3117).

Events: -
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Torque control performance figures

The drive can perform precise torque control without any speed feedback from the
motor shaft. The table below shows typical performance figures for torque control.

Torque control Performance ?T (%)A
Non-linearity + 5% with nominal N100__ Tret ™\
torque 90-|----t-- Tact

(£ 20% at the most
demanding operating
point)

Torque step rise time < 10 ms with nominal
torque

10-|- - - -

D

=
<5ms

Ty = rated motor torque

T.ef = torque reference

Tact = actual torque

Power loss ride-through

See section Undervoltage control (power loss ride-through) on page 1817.

U/f ratio

The U/f function is only available in scalar motor control mode, which uses frequency
control.

The function has two modes: linear and squared.

In linear mode, the ratio of voltage to frequency is constant below the field weakening
point. This is used in constant torque applications where it may be necessary to
produce torque at or near the rated torque of the motor throughout the frequency
range.

In squared mode (default), the ratio of the voltage to frequency increases as the
square of the frequency below the field weakening point. This is typically used in
centrifugal pump or fan applications. For these applications, the torque required
follows the square relationship with frequency. Therefore, if the voltage is varied
using the square relationship, the motor operates at improved efficiency and lower
noise levels in these applications.

The UIf function cannot be used with energy optimization; if parameter 45.11 Energy
optimizer is set to Enable, parameter 97.20 U/F ratio is ignored.
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Settings and diagnostics

Menu - Primary settings - Motor - U/f ratio

Parameters: 45.11 Energy optimizer (page 410) and 97.20 U/F ratio (page 467).

Events: -

Flux braking

The drive can provide greater deceleration by raising the level of magnetization in the
motor. By increasing the motor flux, the energy generated by the motor during
braking can be converted to motor thermal energy.

Motor Tgr
speed T (%) .
A NA Tgr = Braking torque
Ty = 100 Nm
No flux braking 60
40+ Flux braking

20+
1 No flux braking

Flux braking

> £ (s) T T T T » f(Hz)

The drive monitors the motor status continuously, also during flux braking. Therefore,
flux braking can be used both for stopping the motor and for changing the speed. The
other benefits of flux braking are:

The braking starts immediately after a stop command is given. The function does
not need to wait for the flux reduction before it can start the braking.

The cooling of the induction motor is efficient. The stator current of the motor
increases during flux braking, not the rotor current. The stator cools much more
efficiently than the rotor.

Flux braking can be used with induction motors and permanent magnet
synchronous motors.

Two braking power levels are available:

Moderate braking provides faster deceleration compared to a situation where flux
braking is disabled. The flux level of the motor is limited to prevent excessive
heating of the motor.

Full braking exploits almost all available current to convert the mechanical braking
energy to motor thermal energy. Braking time is shorter compared to moderate
braking. In cyclic use, motor heating may be significant.

WARNING: The motor needs to be rated to absorb the thermal energy
generated by flux braking.
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Settings and diagnostics

Menu - Primary settings - Motor - Flux braking
Parameter: 97.05 Flux braking (page 465).

Events: -

DC magnetization

The drive has different magnetization functions for different phases of motor
start/rotation/stop: pre-magnetization, DC hold, post-magnetization and pre-heating
(motor heating).

Pre-magnetization

Pre-magnetization refers to DC magnetization of the motor before start. Depending
on the selected start mode (27.01 Start mode or 21.19 Scalar start mode), pre-
magnetization can be applied to guarantee the highest possible breakaway torque,
up to 200% of the nominal torque of the motor. By adjusting the pre-magnetization
time (21.02 Magnetization time), it is possible to synchronize the motor start and, for
example, the release of a mechanical brake.

Settings and diagnostics

Parameters: 21.01 Start mode (page 288), 21.02 Magnetization time (page 289) and
21.19 Scalar start mode (page 293).

Events: -
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DC hold

The function makes it possible to lock the rotor at (near) zero speed in the middle of
normal operation. DC hold is activated by parameter 21.08 DC current control. When
both the reference and motor speed drop below a certain level (parameter 27.09 DC
hold speed), the drive will stop generating sinusoidal current and start to inject DC
into the motor. The current is set by parameter 21.10 DC current reference. When the
reference exceeds parameter 21.09 DC hold speed, normal drive operation
continues.

Motor speed A DC hold

Reference

21.09 DC hold speed |.

Settings and diagnostics

Parameters: 21.08 DC current control (page 292) and 21.09 DC hold speed (page
292).

Events: -

Post-magnetization

The function keeps the motor magnetized for a certain period (parameter 21.11 Post
magnetization time) after stopping. This is to prevent the machinery from moving
under load, for example before a mechanical brake can be applied. Post-
magnetization is activated by parameter 271.08 DC current control. The magnetization
current is set by parameter 21.170 DC current reference.

Note: Post-magnetization is only available when ramp stop is selected (see
parameter 21.03 Stop mode).

Settings and diagnostics

Parameters: 21.03 Stop mode (page 289), 21.08 DC current control (page 292) and
21.11 Post magnetization time (page 292).

Events: -
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Pre-heating (Motor heating)

The pre-heating function keeps the motor warm and prevents condensation inside
the motor by feeding it with DC current when the drive has been stopped. The heating
can only be on when the drive is in the stopped state, and starting the drive stops the
heating.

When pre-heating is activated and the stop command is given, pre-heating starts
immediately if the drive is running below the zero speed limit (see bit 0 in parameter
06.19 Speed control status word). If the drive is running above the zero speed limit,
pre-heating is delayed by the time defined by parameter 21.15 Pre-heating time delay
to prevent excessive current.

The function can be defined to be always active when the drive is stopped or it can be
activated by a digital input, fieldbus, timed function or supervision function. For
example, with the help of signal supervision function, the heating can be activated by
a thermal measurement signal from the motor.

The pre-heating current fed to the motor can be defined as 0...30% of the nominal
motor current.

When the pre-heating is active, an icon is shown on the status bar to indicate that
current is being fed to the motor, see page 44.
Notes:

+ In applications where the motor keeps rotating for a long time after the modulation
is stopped, ABB recommends to use ramp stop with pre-heating to prevent a
sudden pull at the rotor when the pre-heating is activated.

* The heating function requires that the STO circuit is closed or not triggered open.
+ The heating function requires that the drive is not faulted.

« The heating function is allowed even if Enable to rotate signal is missing.

* The heating function is allowed even if Start enable signal is missing.

* Pre-heating uses DC hold to produce current.

Settings and diagnostics

Menu - Primary settings - Motor - Pre-heating

Parameters: 21.14 Pre-heating input source (page 292), 21.15 Pre-heating time
delay (page 293) and 21.16 Pre-heating current (page 293).

Events: -
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Energy optimization

The function optimizes the motor flux so that total energy consumption and motor
noise level are reduced when the drive operates below the nominal load. The total
efficiency (motor and drive) can be improved by 1...20% depending on load torque
and speed.

Note: With permanent magnet and synchronous reluctance motors, energy
optimization is always enabled.

Settings and diagnostics

Menu - Energy efficiency
Parameter: 45.11 Energy optimizer (page 410).

Events: -

Switching frequency

The drive has two switching frequencies: reference switching frequency and
minimum switching frequency. The drive tries to keep the highest allowed switching
frequency (= reference switching frequency) if thermally possible, and then adjusts
dynamically between the reference and minimum switching frequencies depending
on the drive temperature. When the drive reaches the minimum switching frequency
(= lowest allowed switching frequency), it starts to limit output current as the heating
up continues.

For derating, see chapter Technical data, section Switching frequency derating in the
Hardware manual of the drive.

Example 1: If you need to fix the switching frequency to a certain value as with some
external filters, for example, with EMC C1 or sine filters (see the Hardware manual of
the drive), set both the reference and the minimum switching frequency to this value
and the drive will retain this switching frequency.

Example 2: If the reference switching frequency is set to 12 kHz and the minimum
switching frequency is set to the smallest available value, the drive maintains the
highest possible switching frequency to reduce motor noise and only when the drive
heats it will decrease the switching frequency. This is useful, for example, in
applications where low noise is necessary but higher noise can be tolerated when the
full output current is needed.

Settings and diagnostics

Parameters: 97.01 Switching frequency reference and 97.02 Minimum switching
frequency (page 450).

Events: -
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Rush control

In torque control, the motor could potentially rush if the load were suddenly lost. The
control program has a rush control function that decreases the torque reference
whenever the motor speed exceeds 30.77 Minimum speed or 30.12 Maximum speed.

Motor speed A
Overspeed trip level

} 31.30 Overspeed trip margin

30.12 /A

! .
[ [
[ [
| | >

= .
Time

| —,
Rush control active

30.11

} 31.30 Overspeed trip margin

Y Overspeed trip level

The function is based on a Pl controller. The proportional gain and integration time
can be defined by parameters. Setting these to zero disables rush control.

Settings and diagnostics

Parameters: 25.02 Speed proportional gain (page 312), 25.03 Speed integration time
(page 312), 30.11 Minimum speed (page 335), 30.12 Maximum speed (page 335)
and 31.30 Overspeed trip margin (page 339).

Events: -

Jogging

The jogging function enables the use of a momentary switch to briefly rotate the
motor. The jogging function is typically used during servicing or commissioning to
control the machinery locally.

Two jogging functions (1 and 2) are available, each with their own activation sources
and references. The signal sources are selected by parameters 20.26 Jogging 1 start
source and 20.27 Jogging 2 start source (Menu - Primary settings - Start, stop,
reference - Jogging). When jogging is activated, the drive starts and accelerates to
the defined jogging speed (22.42 Jogging 1 ref or 22.43 Jogging 2 ref) along the
defined jogging acceleration ramp (23.20 Acc time jogging). After the activation signal
switches off, the drive decelerates to a stop along the defined jogging deceleration
ramp (23.21 Dec time jogging).




178 Program features

The figure and table below provide an example of how the drive operates during
jogging. In the example, the ramp stop mode is used (see parameter 27.03 Stop
mode).

Jog cmd = State of source set by 20.26 Jogging 1 start source or 20.27 Jogging
2 start source

Jog = State of source set by 20.25 Jogging enable

Start cmd = State of drive start command.

! I } o [ [ I I
JOg cmd | | | | | | | | | | |l | |
I I I I I I I Il I
Jog [ | [ I I 1 [l | | | | [ [
' Il
Stamcmc,||||||||—|’—v— | Sl
LT T | | |
Speed
P . || I
I I O O I [l
| | || |
| I |
12 34 56 78 9 10 1 12 13 1415 16 1718 t
Jo Start s
Phase cmsc,i Jog emd Description

1-2 1 1 0 | Drive accelerates to the jogging speed along the acceleration
ramp of the jogging function.

2-3 1 1 0 | Drive follows the jog reference.

34 0 1 0 | Drive decelerates to zero speed along the deceleration ramp
of the jogging function.

4-5 0 1 0 | Drive is stopped.

5-6 1 1 0 | Drive accelerates to the jogging speed along the acceleration
ramp of the jogging function.

6-7 1 1 0 | Drive follows the jog reference.

7-8 0 1 0 | Drive decelerates to zero speed along the deceleration ramp
of the jogging function.

8-9 0 1->0 0 | Drive is stopped. As long as the jog signal is on, start
commands are ignored. After jog switches off, a fresh start
command is required.

9-10 X 0 1 Drive accelerates to the speed reference along the selected
acceleration ramp (parameters 23.11...23.15).

10-11 X 0 1 Drive follows the speed reference.
11-12 X 0 0 | Drive decelerates to zero speed along the selected
deceleration ramp (parameters 23.11...23.15).




Program features 179

Jog Start A
Phase emd Jog emd Description

12-13 X 0 0 | Drive is stopped.

13-14 X 0 1 Drive accelerates to the speed reference along the selected
acceleration ramp (parameters 23.711...23.15).

14-15 X 0->1 1 Drive follows the speed reference. As long as the start
command is on, the jog signal is ignored. If the jog signal is
on when the start command switches off, jogging is enabled
immediately.

15-16 | 0->1 1 0 | Start command switches off. The drive starts to decelerate
along the selected deceleration ramp (parameters
23.11...23.15).

When the jog command switches on, the decelerating drive
adopts the deceleration ramp of the jogging function.

16-17 1 1 Drive follows the jog reference.

17-18 0 1->0 Drive decelerates to zero speed along the deceleration ramp
of the jogging function.

See also the block diagram on page 602.

Notes:

+ Jogging is not available when the drive is in local control.

« Jogging cannot be enabled when the drive start command is on, or the drive
started when jogging is disabled. Starting the drive after the jog switches off
requires a fresh start command.

WARNING! If jogging is enabled and activated while the start command is on,
jogging will activate as soon as the start command switches off.

« If both jogging functions are activated, the one that was activated first has priority.

« Jogging uses vector control.

« The inching functions activated through fieldbus (see 06.01 Main control word,
bits 8...9) use the references and ramp times defined for jogging, but do not
require the jog signal.

Settings and diagnostics

Menu - Primary settings - Start, stop, reference - Jogging

Parameters: 20.25 Jogging enable...20.27 Jogging 2 start source (page 286), 22.42
Jogging 1 ref...22.43 Jogging 2 ref (page 304) and 23.20 Acc time jogging...23.21

Dec time jogging (page 308).

Events: -
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Speed compensated stop

Speed compensation stop is available for example for applications where a conveyer
needs to travel a certain distance after receiving the stop command. At maximum
speed, the motor is stopped normally along the defined deceleration ramp, after the
application of a user defined delay to adjust the distance traveled. Below maximum
speed, stop is delayed still more by running the drive at current speed before the
motor is ramped to a stop. As shown in the figure, the distance traveled after the stop
command is the same in both cases, that is, area A + area B equals area C.

Motor speed D1 = Delay defined by parameter
21.31
A stop S
command D2 = Additional delay calculated by
Max. | speed compensated stop
speed -
Area A+ AreaB =Area C
Used
speed

Speed compensation does not take into account shape times (parameters 23.32
Shape time 1 and 23.33 Shape time 2). Positive shape times lengthen the distance
traveled.

Speed compensation can be restricted to forward or reverse rotating direction.

Speed compensation is supported in both vector and scalar motor control.

Settings and diagnostics

Parameters: 21.30 Speed compensated stop mode...21.32 Speed comp stop
threshold (page 296).

Events: -
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DC voltage control

Overvoltage control

Overvoltage control of the intermediate DC link is typically needed when the motor is
in generating mode. The motor can generate when it decelerates or when the load
overhauls the motor shaft, causing the shaft to turn faster than the applied speed or
frequency. To prevent the DC voltage from exceeding the overvoltage control limit,
the overvoltage controller automatically decreases the generating torque when the
limit is reached. The overvoltage controller also increases any programmed
deceleration times if the limit is reached; to achieve shorter deceleration times, a
brake chopper and resistor may be required.

See also section Voltage control and trip limits on page 184.

Settings and diagnostics

Parameter: 30.30 Overvoltage control (page 339).

Events: A3A1 DC link overvoltage (page 525) and 3210 DC link overvoltage (page
539.

Undervoltage control (power loss ride-through)

If the incoming supply voltage is cut off, the drive will continue to operate by utilizing
the kinetic energy of the rotating motor. The drive will be fully operational as long as
the motor rotates and generates energy to the drive. The drive can continue
operation after the break if the main contactor (if present) remained closed.

See also section Voltage control and trip limits on page 184.
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Note: Units equipped with a main contactor must be equipped with a hold circuit (for
example, UPS) to keep the contactor control circuit closed during a short supply
break.

Uinput power
T fout Unc

(N'm) (Hz) (Vdc) ™
160 80 520
120 60 390

fnut
80 40 260 I

T,
40 20 130 ~o M

t(s)

1.6 5.8 8 1.2 15.4

Upc = Intermediate circuit voltage of the drive, f,,; = Output frequency of the drive,
Twm = Motor torque

Loss of supply voltage at nominal load (f, ¢ = 40 Hz). The intermediate circuit DC voltage
drops to the minimum limit. The controller keeps the voltage steady as long as the input
power is switched off. The drive runs the motor in generator mode. The motor speed falls but
the drive is operational as long as the motor has enough kinetic energy.

Implementing the undervoltage control (power loss ride-through)

Implement the undervoltage control function as follows:

+ Check that the undervoltage control function of the drive is enabled with
parameter 30.31 Undervoltage control.

« Parameter 21.01 Start mode must be set to Automatic (in vector mode) or
parameter 21.19 Scalar start mode to Automatic (in scalar mode) to make flying
start (starting into a rotating motor) possible.

If the installation is equipped with a main contactor, prevent its tripping at the input
power break. For example, use a time delay relay (hold) in the contactor control
circuit.

WARNING! Make sure that the flying restart of the motor will not cause any
danger. If you are in doubt, do not implement the undervoltage control function.
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Automatic restart

It is possible to restart the drive automatically after a short (max. 10 seconds) power
supply failure by using the Automatic restart function, provided that the drive is
allowed to run for 10 seconds without the cooling fans operating.

When enabled, the function takes the following actions upon a supply failure to a
successful restart:

« The undervoltage fault is suppressed (but a warning is generated).

* Modulation and cooling is stopped to conserve any remaining energy.

« DC circuit pre-charging is enabled.

If the DC voltage is restored before the expiration of the period defined by parameter
21.18 Auto restart time and the start signal is still on, normal operation will continue.

However, if the DC voltage remains too low at that point, the drive trips on a fault,
3220 DC link undervoltage.

If parameter 21.34 Force auto restart is set to Enable, the drive never trips on the
undervoltage fault and the start signal is on forever. When he DC voltage is restored,
the normal operation continues.

WARNING! Before you activate the function, make sure that no dangerous
situations can occur. The function restarts the drive automatically and
continues operation after a supply break.

Settings and diagnostics

Parameters: 21.01 Start mode (page 288), 21.18 Auto restart time...21.19 Scalar
start mode (page 293), 21.34 Force auto restart (page 296) and 30.31 Undervoltage
control (page 339).

Events: ASA2 DC link undervoltage (page 525) and 3220 DC link undervoltage (page
540).
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Voltage control and trip limits

The control and trip limits of the intermediate DC voltage regulator are relative to the
supply voltage as well as drive/inverter type. The DC voltage (Upc) is approximately
1.35 times the line-to-line supply voltage, and it is displayed by parameter 01.11 DC
voltage.

The following tables show the values of selected DC voltage levels, for both when
adaptive voltage limit is enabled by parameter 95.02 Adaptive voltage limits and
when adaptive voltage limit is disabled by parameter 95.02 Adaptive voltage limits.
Note that the absolute voltages vary according to the drive/inverter type and AC
supply voltage range.

Adaptive voltage limit enabled by parameter 95.02 Adaptive voltage limits

DC voltage level [V]

See 95.01 Supply
voltage.

AC supply voltage range

AC supply voltage range

95.01 Supply voltage =
Automatic / not selected

limit

380...415 440...480
Overvoltage fault limit 842 842 842
Overvoltage control 779 779 779
limit
Internal brake
chopper start limit e e 79
Internal brake_ . 759 759 759
chopper stop limit
Overvoltage warning 745 745 745

Undervoltage warning
limit

0.85x1.41xpar 95.03 value

0.85x1.41xpar 95.03 value

0.85x1.41xpar 95.03 value

Undervoltage control
limit

0.78x1.41xpar 95.03 value

0.78x1.41xpar 95.03 value

0.78x1.41xpar 95.03 value

Charging relay
closing limit /
Charging deactivation

0.78x1.41xpar 95.03 value

0.78x1.41xpar 95.03 value

0.78x1.41xpar 95.03 value

Charging relay
opening limit /
Charging activation

0.73x1.41xpar 95.03 value

0.73x1.41 xpar 95.03 value

0.73x1.41xpar 95.03 value

DC voltage at upper
bound of supply

voltage range
(Upcmin)

560 648 (variable)
voltage range
(UDCmax)
DC voltage at lower
bound of supply 513 594 (variable)

Standby limit

0.73x1.41xpar 95.03 value

0.73x1.41xpar 95.03 value

0.73x1.41xpar 95.03 value

Undervoltage fault
limit

0.73x1.41xpar 95.03 value

0.73x1.41xpar 95.03 value

0.73x1.41xpar 95.03 value

Note: Parameter 95.03 Estimated AC supply voltage is the estimated AC supply voltage while powering up
the drive and it will not be continuously updated during run time.
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Adaptive voltage limit disabled by parameter 95.02 Adaptive voltage limits

DC voltage level [V]

limit

See 95.01 Supply AC supply voltage | AC supply v\(;ltage 95.01 Supply voltage = Automatic / not
voltage. range [V] range [V] selected
380...415 440...480
If 95.03 Estimated | If 95.03 Estimated
AC supply voltage | AC supply voltage >
<456V 456 V
Overvoltage fault limit 842 842 842 842
Overvoltage control 779 779 779 779
limit
Internal brake 779 779 779 779
chopper start limit
Internal brake
chopper stop limit 789 789 759 759
Overvoltage warning 745 745 745 745

Undervoltage warning

0.85x%1.35%x380 =

0.85%1.35x440 =

0.85x1.35%380 =

0.85x1.35x440 =

limit 436 504 436 504
Undervoltage control | 0.78x1.35x380 = 0.78x1.35x440 = 0.78x1.35%380 = 0.78x1.35x440 =
limit 400 463 400 463

Charging relay
closing limit /
Charging deactivation

0.78x1.35x380 =
400

0.78x1.35x440 =
463

0.78x1.35%380 =
400

0.78x1.35x440 =
463

Charging relay
opening limit /

0.73x1.35%x380 =

0.73x1.35x440 =

0.73x%1.35%380 =

0.73x1.35x440 =

Charging activation 374 433 374 433
DC voltage at upper
bound of supply . .
voltage range 560 648 (variable) (variable)
(UDCmax)
DC voltage at lower
bound of supply . .
voltage range 513 594 (variable) (variable)
(Upcmin)

- 0.73x1.35x380 = 0.73x1.35x440 = 0.73x1.35%380 = 0.73x1.35x440 =
Standby limit 374 433 374 433
Undervoltage fault 0.73x1.35x380 = 0.73x1.35x440 = 0.73x1.35%380 = 0.73x1.35x440 =
limit 1) 374 433 374 433

1)

See section Triggering the undervoltage fault on page 186.

Triggering the undervoltage warning

The undervoltage warning A3A2 is triggered if one of the following conditions is

active:

« If the DC link voltage goes below the undervoltage warning limit (85%) when the
drive is not modulating.

« Ifthe DC link voltage goes below the standby limit (73%) when the drive is
modulating, and auto restart is enabled (that is 271.18 Auto restart time > 0.0 s).
The warning will continue to appear if the actual DC link voltage is continuously
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below the standby limit and until the auto restart time is elapsed. The drive control
board must be externally powered by 24 VDC for this functionality; otherwise the
control board can be switched off if the voltage goes below the hardware limit.

Triggering the undervoltage fault

The undervoltage fault 3220 is triggered if the drive is modulating and one of the

following conditions is active:

+ Ifthe DC link voltage goes below the undervoltage trip limit (73%) and auto restart
is not enabled (that is 21.18 Auto restart time = 0.0 s).

« Ifthe DC link voltage goes below the undervoltage trip limit (73%) and auto restart
is enabled (that is 21.18 Auto restart time > 0.0 s), the undervoltage trip will occur
if DC link voltage is continuously below the undervoltage trip limit and after the
auto restart time is elapsed. The drive control board must be externally powered
by 24 VDC for this functionality; otherwise the control board can be switched off
just showing the undervoltage warning.

Settings and diagnostics

Parameters 01.11 DC voltage (page 217), 30.30 Overvoltage control...30.31
Undervoltage control (page 339) and 95.01 Supply voltage...95.02 Adaptive voltage
limits (page 450).

Events: A3A2 DC link undervoltage (page 525) and 3220 DC link undervoltage (page
540).
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Brake chopper

A brake chopper can be used to handle the energy generated by a decelerating
motor. When the DC voltage rises high enough, the chopper connects the DC circuit
to an external brake resistor. The chopper operation is based on hysteresis.

The internal brake choppers in the drive (in frames R1...R3) start conducting at
internal brake chopper start limit 780 V and stop conducting at internal brake chopper
stop limit 760 V (AC supply 380...480 V).

For information on external brake choppers, refer to their documentation.

Note: Overvoltage control needs to be disabled for the chopper to operate.

Settings and diagnostics

Parameter group: 43 Brake chopper (page 404).
Parameter: 01.11 DC voltage (page 217).

Events: A793 BR excess temperature (page 530), A79C BC IGBT excess
temperature (page 530), 7183 BR excess temperature (page 545) and 7192 BC IGBT
excess temperature (page 545).
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Food and beverage software license

From firmware version 2.16 onwards, the drive supports a software licensing concept
for certain segment-specific control features. The following software licenses are
available:

+ +N8057 Food and beverage software license, including:
- Cavitation control

- Cooling compressor control.

Cavitation control

Note: This functionality requires that the drive is loaded with an N8057 Food and
Beverage license.

Pump cavitation detection helps to prevent cavitation within the pump that can not
only destroy pump impellers but also cause other issues, such as leaking seals. The
pump cavitation detection algorithm uses the calculated motor torque ripple to detect
variations which are greater than normal. In many cases these variations are caused
by either cavitation or other mechanical issues which require maintenance.

Cavitation autotune

The cavitation detection algorithm relies on a drive cavitation curve that is used as the
benchmark of ‘normal’ operation. When the running torque ripple is compared to this
benchmark it is possible to detect if pump cavitation is occurring. The drive
automatically identifies the benchmark curve by performing a process called
cavitation autotune, which occurs in the first start after the commissioning of the
cavitation control.

Notes:

« Autotune parameter 86.20 Cavitation curve autotune is automatically set to
Autotune on start when parameter 86.71 Cavitation control is changed from the
default value.

* The drive must be in Local mode to perform the autotune operation.

* Once the autotune operation is complete, parameters 86.21...86.25 Cavitation
curve p1...Cavitation curve p5 are updated with the torque ripple values for the
benchmark curve.

Reaction to cavitation

Detected cavitation can result in one of the following drive reactions:

* Warning only

*  Warning and control of the drive speed reference to resolve the issue

« No warning and control of the drive speed reference to resolve the issue
« Faultonly.

Select the drive reaction with parameter 86.11 Cavitation control.
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When the control reaction is selected and cavitation is detected, the drive will begin to
step the speed down in increments defined by parameter 86.13 Cavitation speed
decrease or parameter 86.16 Cavitation frequency decrease, depending on whether
the value of parameter 99.04 Motor control mode is Vector or Scalar. The speed will
remain on each step for the time defined in parameter 86. 18 Cavitation hold time.

At each step, the drive will again check for cavitation. If cavitation is still detected, the
drive will continue to decrease the speed using the defined step, until it reaches the
minimum value defined with parameter 86.12 Cavitation minimum speed or
parameter 86.15 Cavitation minimum frequency. If cavitation is still detected at the
minimum value, the drive will fault after the time defined by parameter 86.79
Cavitation empty well time.

If at any point in the cavitation control cavitation is no longer detected, the drive will
begin to step the speed back up to the speed it was running prior to the initial
cavitation detection.The speed up step is defined by parameter 86.14 Cavitation
speed increase or parameter 86. 17 Cavitation frequency increase, depending on
parameter 99.04 Motor control mode.

Parameters 86.30 Cavitation normalization time and 86.31 Cavitation threshold can
be used to fine tune the cavitation control.

Settings and diagnostics

pump autoreset: parameters 82.57 and 82.52 (page 445)
cavitation control: parameter group 86 Cavitation control (page 517)

limits: parameter 30.71 or 30.13 (page 336).

Cooling compressor control

Note: This functionality requires that the drive is loaded with an N8057 Food and
Beverage license.

Cooling compressor control functions can easily and reliably manage cooling
compressors. Together with the built-in pressure-temperature preset curves for the
two most used refrigerants (ammonia NH3 and carbon dioxide CO») and the closed
loop Process PID control described on page 135, the cooling temperature of the
compressor can be automatically kept in the correct temperature.

1 Pressura
Transmitter
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Select the refrigerant gas (81.35), gas pressure source (87.36) and the selected gas
pressure unit (81.37). Check the actual gas temperature with parameter 87.30.

Temperature Setpoint——
Limitation
Pressure VS Temp Process

Al . Calculation inDrive | p|p [~ 7£ - Speed Correction

AR ressure|
feedback [—> A2z Tl —-»>

S Value i

D2D —p» Temperature Feedback

FBA —»

Compressor short cycle protection

Short cycle protection can reduce the mechanical stress for the cooling compressor
that repetitive starting could cause. With this feature, it is possible to set the minimum
run time and restart delay to reduce this mechanical stress.

Parameters 21.40 Restart delay and 21.41 Minimum run time allow enable short
cycle protection for the compressor.

Note: These parameters are visible only if the drive is loaded with an N8057 Food
and Beverage license.

Restart delay

Compressor restart delay prevents the drive from restarting before a set time has
passed. You can set the delay time with parameter 27.40. The default restart delay
value is zero seconds.

When the drive stops modulating, if the value of 271.40 is greater than zero, the restart
delay timer starts. The drive cannot be restarted until the restart delay has elapsed. If
a start command is given before the restart delay has elapsed, the drive displays the
D590 Restart delay warning with the aux code 007 Compressor short cycle
protection. The warning disappears when the delay time has elapsed.

If level trigger is in use, the drive will start automatically after the restart delay timer
has elapsed. If edge trigger is in use, the drive requires raising edge start command.
If the restart delay changes when the restart delay is active:

« If the new parameter value is less than the already elapsed time, the new
parameter value will be effective for the next stop.

+ If the already elapsed time is less than the new parameter value, the drive sets
the restart delay timer to the new value.

To deactivate the restart delay functionality, set the value to zero.
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Restart delay timing diagram

®

®

@

D l

t

1 - Start cmd 6 - P6.16 bit1 Inhibited
2 - Stop cmd 7 - P6.11 bit7 Warning
3 - P21.40 Restart delay 8 - P6.16 bité Modulating
4 - Restart delay counter 9 - 3 sec. fixed delay to clear the warning
5 - Speed

Minimum run time

You can set the minimum run time with parameter 27.41. The timer starts when the
drive speed rises above the minimum speed limit reference. By default, the minimum
run time is zero seconds.

During the minimum run time, the different stop modes work as follows:

If coast stop is activated before the minimum run time has elapsed, the drive
continues to run at the same speed/frequency. After the minimum run time has
elapsed, the coast stop continues to decrease the speed/frequency to zero.

If ramp stop is activated before the minimum run time has elapsed, the drive
starts decelerating. But if the speed/frequency reference ramp out reaches the
minimum speed/frequency before the minimum run time has elapsed, ramp
output is held at the minimum speed/frequency, depending on the operating mode
(scalar or vector). After the minimum run time has elapsed, the ramp stop
continues to decrease the speed/frequency from the minimum speed/frequency to
zero.

An emergency stop is followed normally during the minimum run time.

Whenever the minimum run time functionality prohibits stopping, the D591 Min. run
time warning is displayed.
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Minimum run time timing diagram

®
—

Ve © ©®

®©

T
v

1 - Speed/freq. 8 - Start cmd

2 - Min. speed/frequency 9 - 3 second fixed delay to clear the warning

3 - Emergency stop warning

4 - Modulation A - Emergency stop

5 - Emergency stop cmd B - Coast stop

6 - Minimum run time warning C - Ramp stop

7 - Run time timer D - Min run time
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Safety and protections

Fixed/Standard protections

Overcurrent

If the output current exceeds the internal overcurrent limit, the IGBTs are shut down
immediately to protect the drive.

DC overvoltage

See section Overvoltage control on page 181.

DC undervoltage

See section Undervoltage control (power loss ride-through) on page 1817.

Drive temperature

If the temperature rises high enough, the drive first starts to limit the switching
frequency and then the current to protect itself. If it is still keeps heating up, for
example because of a fan failure, an overtemperature fault is generated.

Short circuit

In case of a short circuit, the IGBTs are shut down immediately to protect the drive.

Emergency stop

The emergency stop signal is connected to the input selected by parameter 27.05
Emergency stop source. An emergency stop can also be generated through fieldbus
(parameter 06.01 Main control word, bits 0...2).

The mode of the emergency stop is selected by parameter 21.04 Emergency stop
mode. The following modes are available:

« Off1: Stop along the standard deceleration ramp defined for the particular
reference type in use

« Off2: Stop by coasting

« Off3: Stop by the emergency stop ramp defined by parameter 23.23 Emergency
stop time.

With Off1 or Off3 emergency stop modes, the ramp-down of the motor speed can be
supervised by parameters 31.32 Emergency ramp supervision and 31.33 Emergency
ramp supervision delay.
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Notes:

« The installer of the equipment is responsible for installing the emergency stop
devices and all additional devices needed for the emergency stop function to fulfill
the required emergency stop categories. For more information, contact your local
ABB representative.

« After an emergency stop signal is detected, the emergency stop function cannot
be canceled even though the signal is canceled.

 If the minimum (or maximum) torque limit is set to 0%, the emergency stop
function may not be able to stop the drive.

Settings and diagnostics

Menu - Primary settings - Start, stop, reference - Run permissions

Parameters: 21.04 Emergency stop mode...21.05 Emergency stop source (page
289), 23.23 Emergency stop time (page 309) and 31.32 Emergency ramp
supervision...31.33 Emergency ramp supervision delay (page 349).

Events: AFE1 Emergency stop (off2)...AFE2 Emergency stop (off1 or off3) (page
534) and 73B0 Emergency ramp failed (page 546).

Motor thermal protection

The control program features two separate motor temperature monitoring functions.
The temperature data sources and warning/trip limits can be set up independently for
each function.

The motor temperature can be monitored using

+ the motor thermal protection model (estimated temperature derived internally
inside the drive), or

+ sensors installed in the windings. This will result in a more accurate motor model.

The motor thermal protection model fulfills standard IEC/EN 61800-5-1 ed. 2.1
requirements for thermal memory retention and speed sensitivity. The estimated
temperature is retained over power down. Speed dependency is set by parameters.

Motor thermal protection model

The drive calculates the temperature of the motor on the basis of the following
assumptions:

1. When power is applied to the drive for the first time, the motor is assumed to be at
ambient temperature (defined by parameter 35.50 Motor ambient temperature).
After this, when power is applied to the drive, the motor is assumed to be at the
estimated temperature.

2. Motor temperature is calculated using the user-adjustable motor thermal time and
motor load curve. The load curve should be adjusted in case the ambient
temperature exceeds 30 °C.
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Note: The motor thermal model can be used when only one motor is connected to
the inverter.

Insulation

WARNING! IEC 60664 requires double or reinforced insulation between live
parts and the surface of accessible parts of electrical equipment which are
either non-conductive or conductive but not connected to the protective earth.

To fulfil this requirement, connect a thermistor to the drive’s control terminals using
any of these alternatives:

» Separate the thermistor from live parts of the motor with double reinforced
insulation.

« Protect all circuits connected to the drive’s digital and analog inputs. Protect
against contact, and insulate from other low voltage circuits with basic insulation
(rated for the same voltage level as the drive’s main circuit).

+ Use an external thermistor relay. The relay insulation must be rated for the same
voltage level as the drive’s main circuit.

When CMOD-02 multifunction module is used, it provides sufficient insulation.

Temperature monitoring using PTC sensors

PTC sensors are connected through a CMOD-02 multifunction module (see chapter
Optional I/0O extension modules, section CMOD-02 multifunction extension module
(external 24 VV AC/DC and isolated PTC interface) in the Hardware manual of the
drive).

1) o
F%/—/—/ 6o [P

‘ 61 |PTCIN

) One or 3...6 PTC thermistors connected in series.

The resistance of the PTC sensor increases when its temperature rises. The
increasing resistance of the sensor decreases the voltage at the input, and eventually
its state switches from 1 to 0, indicating overtemperature.

1...3 PTC sensors can also be connected in series to an analog input and an analog
output. The analog output feeds a constant excitation current of 1.6 mA through the
sensor. The sensor resistance increases as the motor temperature rises, as does the
voltage over the sensor. The temperature measurement function calculates the
resistance of the sensor and generates an indication if overtemperature is detected.
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Leave the sensor end of the cable shield unconnected.

For wiring of the sensor, see chapter Electrical installation in the Hardware manual of
the drive.

The figure below shows typical PTC sensor resistance value as a function of
temperature.

550 |

100 1

» T

Isolated PTC sensor can also be connected directly to digital input DI6. At the motor
end, the cable shield should be earthed through a capacitor. If this is not possible,
leave the shield unconnected. See section Insulation on page 195.

Control unit

/>~ _|DI6

L / .. |+24vDC
T N ~
S

For wiring of the sensor, see the Hardware manual of the drive.

Temperature monitoring using Pt100 sensors

1...3 Pt100 sensors can be connected in series to an analog input and an analog
output.

The analog output feeds a constant excitation current of 9.1 mA through the sensor.
The sensor resistance increases as the motor temperature rises, as does the voltage
over the sensor. The temperature measurement function reads the voltage through
the analog input and converts it into degrees Celsius.
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It is possible to adjust the motor temperature supervision limits and select how the
drive reacts when overtemperature is detected.

See section Insulation on page 195.

For the wiring of the sensor, see chapter Electrical installation, section Al1 and Al2 as
Pt100, Pt1000, Ni1000, KTY83 and KTY84 sensor inputs (X1) in the Hardware
manual of the drive.

Temperature monitoring using Pt1000 sensors

1...3 Pt1000 sensors can be connected in series to an analog input and an analog
output.

The analog output feeds a constant excitation current of 0.1 mA through the sensor.
The sensor resistance increases as the motor temperature rises, as does the voltage
over the sensor. The temperature measurement function reads the voltage through
the analog input and converts it into degrees Celsius.

See section Insulation on page 195.

For the wiring of the sensor, see chapter Electrical installation, Al1 and Al2 as Pt100,
Pt1000, Ni1000, KTY83 and KTY84 sensor inputs (X1) in the Hardware manual of the
drive.

Temperature monitoring using Ni1000 sensors

One Ni1000 sensor can be connected to an analog input and an analog output on the
control unit.

The analog output feeds a constant excitation current of 9.1 mA through the sensor.
The sensor resistance increases as the motor temperature rises, as does the voltage
over the sensor. The temperature measurement function reads the voltage through
the analog input and converts it into degrees Celsius.

See section /nsulation on page 195.

For the wiring of the sensor, see chapter Electrical installation, Al1 and Al2 as Pt100,
Pt1000, Ni1000, KTY83 and KTY84 sensor inputs (X1) in the Hardware manual of the
drive.

Temperature monitoring using KTY84 sensors

One KTY84 sensor can be connected to an analog input and an analog output on the
control unit.

The analog output feeds a constant excitation current of 2.0 mA through the sensor.
The sensor resistance increases as the motor temperature rises, as does the voltage
over the sensor. The temperature measurement function reads the voltage through
the analog input and converts it into degrees Celsius.

The figure and table on page 798 show typical KTY84 sensor resistance values as a
function of the motor operating temperature.
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See section Insulation on page 195.

For the wiring of the sensor, see chapter Electrical installation, Al1 and Al2 as Pt100,
Pt1000, Ni1000, KTY83 and KTY84 sensor inputs (X1) in the Hardware manual of the
drive.

Temperature monitoring using KTY83 sensors

One KTY83 sensor can be connected to an analog input and an analog output on the
control unit.

The analog output feeds a constant excitation current of 1.0 mA through the sensor.
The sensor resistance increases as the motor temperature rises, as does the voltage
over the sensor. The temperature measurement function reads the voltage through
the analog input and converts it into degrees Celsius.

The figure and table below show typical KTY83 sensor resistance values as a
function of the motor operating temperature.

Ohm
Scaling 3000 A ,,,,,,,,,,,,,,,,,,,,,,,
KTY84 KTY83
°C ohm ohm
90 936 1569
110 1063 1774
130 1197 1993 2000~

150 1340 2225

1000~

It is possible to adjust the motor temperature supervision limits and select how the
drive reacts when overtemperature is detected.

See section Insulation on page 195.

For the wiring of the sensor, see chapter Electrical installation, Al1 and Al2 as Pt100,
Pt1000, Ni1000, KTY83 and KTY84 sensor inputs (X1) in the Hardware manual of the
drive.
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Temperature monitoring using thermistor relays

A normally closed or a normally open thermistor relay can be connected to digital
input DI6.

See section /nsulation on page 195.

Thermistor
relay Control unit
¢ E /> .1 DI6
o —— +24V DC

2 &

Settings and diagnostics

Menu - Primary settings - Motor - Thermal protection estimated,
Menu - Primary settings - Motor - Thermal protection measured

Parameter group: 35 Motor thermal protection (page 369).

Events: A491 External temperature 1 (page 525), A492 External temperature 2 (page
525), 4981 External temperature 1 (page 540) and 4982 External temperature 2
(page 540).

Motor overload protection

This section describes motor overload protection without using motor thermal
protection model, either with estimated or measured temperature. For protection with
the motor thermal protection model, see section Motor thermal protection on page
194.

Motor overload protection is required and specified by multiple standards including
the US National Electric Code (NEC), UL 508C and the common UL\IEC 61800-5-1
standard in conjunction with IEC 60947-4-1. The standards allow for motor overload
protection without external temperature sensors.

The Motor overload protection fulfills standard IEC/EN 61800-5-1 ed. 2.1
requirements for thermal memory retention and speed sensitivity. The estimated
temperature is retained over power down. Speed dependency is set by parameters.

The protection feature allows the user to specify the class of operation in the same
manner as the overload relays are specified in standards IEC 60947-4-1 and NEMA
ICS 2.
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Motor overload protection requires that you specify a motor current tripping level. This
is defined by a curve using parameters 35.57, 35.52 and 35.53. The tripping level is
the motor current at which the overload protection will ultimately trip if the motor
current remains at this level continuously.

The motor overload class (class of operation), parameter 35.57 Motor overload class,
is given as the time required for the overload relay to trip when operating at 7.2 times
the tripping level in the case of IEC 60947-4-1 and 6 times the tripping level in the
case of NEMA ICS 2. The standards also specify the time to trip for current levels
between the tripping level and the 6 times tripping level. The drive satisfies the IEC
standard and NEMA standard trip times.

Using class 20 satisfies the UL 508C requirements.

The motor overload algorithm monitors the squared ratio (motor current / tripping
Ievel)2 and accumulates this over time. This is sometimes referred to as 12t
protection. The accumulated value is shown with parameter 35.05.

You can define with parameter 35.56 that when 35.05 reaches 88%, a motor
overload warning will be generated, and when it reaches 100%, the drive will trip on
the motor overload fault. The rate at which this internal value is increased depends on
the actual current, tripping level current and overload class selected.

Parameters 35.51, 35.52 and 35.53 serve a dual purpose. They determine the load
curve for temperature estimate as well as specify the overload tripping level.

Settings and diagnostics

Parameters common to motor thermal protection and motor overload protection:
35.51 Motor load curve...35.53 Break point (page 377).

Parameters specific to motor overload protection: 35.05 Motor overload level (page
370), 35.56 Motor overload action...35.57 Motor overload class (page 379).

Events: A783 Motor overload (page 529) and 7122 Motor overload (page 545).

Programmable protection functions

External events (parameters 31.01...31.10)

Five different event signals from the process can be connected to selectable inputs to
generate trips and warnings for the driven equipment. When the signal is lost, an
external event (fault, warning, or a mere log entry) is generated. The contents of the
messages can be edited on the control panel by selecting Menu - Primary settings -
Advanced functions - External events.

Motor phase loss detection (parameter 317.79)

The parameter selects how the drive reacts whenever a motor phase loss is
detected.
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Supply phase loss detection (parameter 31.27)

The parameter selects how the drive reacts whenever a supply phase loss is
detected.

Safe torque off detection (parameter 31.22)

The drive monitors the status of the Safe torque off input, and this parameter selects
which indications are given when the signals are lost. (The parameter does not affect
the operation of the Safe torque off function itself). For more information on the Safe
torque off function, see chapter Safe torque off function in the Hardware manual of
the drive.

Swapped supply and motor cabling (parameter 31.23)

The drive can detect if the supply and motor cables have accidentally been swapped
(for example, if the supply is connected to the motor connection of the drive). The
parameter selects if a fault is generated or not.

Stall protection (parameters 31.24...31.28)

The drive protects the motor in a stall situation. It is possible to adjust the supervision
limits (current, frequency and time) and choose how the drive reacts to a motor stall
condition.

Overspeed protection (parameters 31.30 and 31.317)

The user can set overspeed and overfrequency limits by specifying a margin that is
added to the currently-used maximum and minimum speed or frequency limits.

Local control loss detection (parameter 49.05)

The parameter selects how the drive reacts to a control panel or PC tool
communication break.

Al supervision (parameters 12.03...712.05)

The parameters select how the drive reacts when an analog input signal moves out of
the minimum and/or maximum limits specified for the input. This can be due to broken
1/0 wiring or sensor.

Main fan fault (parameter 31.35)

The parameter selects how the drive reacts when a main cooling fan speed problem
is detected. For frame sizes R6 or larger only.

Auxiliary fan fault (parameter 31.36)

The parameter selects how the drive reacts when an auxiliary fan problem is
detected.
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Settings and diagnostics

Parameters:12.03 Al supervision function...12.04 Al supervision selection (page
243), 31.01 External event 1 source...31.35 Main fan fault function (page 350), 31.36
Aux fan fault function (page 350) and 49.05 Communication loss action (page 417).
Events:

* A981 External warning 1 (page 532)...A985 External warning 5 (page 533), 9081
External fault 1 (page 547)...9085 External fault 5 (page 547)

« 3381 Output phase loss (page 540)
* 3130 Input phase loss (page 539)

« B5AO0 STO event (page 534), ASA0 Safe torque off (page 527), 5091 Safe torque
off (page 541), FA81 Safe torque off 1 (page 548), FA82 Safe torque off 2, (page
548)

» 3181 Wiring or earth fault (page 539)
+ A780 Motor stall (page 529), 7121 Motor stall (page 545)
« 7310 Overspeed (page 546), 73F0 Overfrequency (page 546)

« A7EE Panel loss (page 531), 7081 Control panel loss (page 544)
» AB8AO Al supervision (page 531), 80A0 Al supervision (page 546)

« 73B0 Emergency ramp failed (page 546)
+ Ab581 Fan (page 526), 5080 Fan (page 541)
« Ab582 Auxiliary fan missing (page A582), 5081 Auxiliary fan broken (page 541).

Automatic fault resets

The drive can automatically reset itself after overcurrent, overvoltage, undervoltage
and external faults. The user can also specify a fault that is automatically reset.

By default, automatic resets are off and must be specifically activated by the user.

WARNING! Before you activate the function, make sure that no dangerous
situations can occur. The function resets the drive automatically and continues
operation after a fault.

Settings and diagnostics

Menu - Primary settings - Advanced functions - Autoreset faults
Parameters: 31.12 Autoreset selection...31.16 Delay time (page 343).

Events: -
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Diagnostics

Signal supervision

Six signals can be selected to be supervised by this function. Whenever a supervised
signal exceeds or falls below predefined limits, a bit in 32.01 Supervision status is
activated, and a warning or fault generated.

The supervised signal is low-pass filtered.

Settings and diagnostics

Parameter group: 32 Supervision (page 351).
Parameter: 32.01 Supervision status (page 357).

Events: A8B0 ABB Signal supervision 1 (page 532)...A8B5 ABB Signal supervision 6
(page 532), 80BO0 Signal supervision 1 (page 547)...80B5 Signal supervision 6 (page
547).

Energy saving calculators

This feature consists of the following functionalities:

« An energy optimizer that adjusts the motor flux in such a way that the total system
efficiency is maximized

« Acounter that monitors used and saved energy by the motor and displays them in
kWh, currency or volume of CO, emissions, and

* Aload analyzer showing the load profile of the drive (see separate section on
page 204).

In addition, there are counters that show energy consumption in kWh of the current
and previous hour as well as the current and previous day.

The amount of energy that has passed through the drive (in either direction) is
counted and shown full as GWh, MWh and kWh. The cumulative energy is also
shown as full kWh. All these counters are resettable.

Note: The accuracy of the energy savings calculation is directly dependent on the
accuracy of the reference motor power given in parameter 45.19 Comparison power.

Settings and diagnostics

Menu - Energy efficiency
Parameter group: 45 Energy efficiency (page 408).

Parameters: 01.50 Current hour kWh...01.53 Previous day kWh (page 218), 01.55
Inverter GWh counter (resettable)...01.58 Cumulative inverter energy (resettable)
(page 219).

Events: -
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Load analyzer

Peak value logger

The user can select a signal to be monitored by a peak value logger. The logger
records the peak value of the signal along with the time the peak occurred, as well as
motor current, DC voltage and motor speed at the time of the peak. The peak value is
sampled at 2 ms intervals.

Amplitude loggers
The control program has two amplitude loggers.

For amplitude logger 2, the user can select a signal to be sampled at 200 ms
intervals, and specify a value that corresponds to 100%. The collected samples are
sorted into 10 read-only parameters according to their amplitude. Each parameter
represents an amplitude range 10 age points wide, and displays the age of the
collected samples that have fallen within that range.

You can view this graphically with the assistant control panel or the Drive composer
PC tool.

age of samples
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Amplitude ranges
(parameters 36.40...36.49)

Amplitude logger 1 is fixed to monitor motor current, and cannot be reset. With
amplitude logger 1, 100% corresponds to the maximum output current of the drive
(Inax), Which is listed in the Hardware manual of the drive. The measured current is
logged continuously. The distribution of samples is shown by parameters
36.20...36.29.




Program features 205

Settings and diagnostics

Menu - Diagnostics - Load profile
Parameter group: 36 Load analyzer (page 380).

Events: -

Diagnostics menu

The Diagnostics menu provides quick information about active faults, warnings and
inhibits in the drive and how to fix and reset them. It also helps you to find out why the
drive is not starting, stopping or running at the desired speed.

Localg ™ ACS580 +0.0Hz

Diagnostics

Limit status S

Back 1604 Select

« Start/stop/reference summary: Use this view to find out where the control
comes from if the drive is not starting or stopping as expected, or runs at an
undesired speed.

« Limit status: Use this view to find out whether any limitations are active if the
drive is running at undesired speed.

« Active faults: Use this view to see currently active faults and how to fix and reset
them.

+ Active warnings: Use this view to see currently active warnings and how to fix
them.

« Active inhibits: Use this view to see the active inhibits and how to fix them. In
addition, in the Clock, region, display menu you can disable (enabled by default)
and pop-up views showing information on inhibits when you try to start the drive
but it is prevented.

+ Fault and event log: Shows lists faults and other events.

* Fieldbus: Use this view to find out status information and sent and received data
from fieldbus.

* Load profile: Use this view to see the status information of load distribution (that
is, drive running time spent on each load level) and peak load levels.

Settings and diagnostics

Menu - Diagnostics

Menu - Primary settings - Clock, region, display - Show inhibit pop-up.
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Miscellaneous

Backup and restore

You can make backups of the settings manually to the assistant control panel. The
assistant control panel also keeps one automatic backup. You can restore a backup
to another drive, or a new drive replacing a faulty one. You can make backups and
restore on the control panel or with the Drive composer PC tool.

Backup

Manual backup

Make a backup when necessary, for example, after you have started up the drive or
when you want to copy the settings to another drive.

Parameter changes from fieldbus interfaces are ignored unless you have forced
parameter saving with parameter 96.07 Parameter save manually.

Automatic backup

The assistant control panel has a dedicated space for one automatic backup. An
automatic backup is created two hours after the last parameter change. After
completing the backup, the control panel waits for 24 hours before checking if there
are additional parameter changes. If there are, it creates a new backup overwriting
the previous one when two hours have passed after the latest change.

You cannot adjust the delay time or disable the automatic backup function.

Parameter changes from fieldbus interfaces are ignored unless you have forced
parameter saving with parameter 96.07 Parameter save manually.

Re