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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 (ASCLX version 1.70.
and ASCDX version 2.00.).

Note: For ACS580 standard control program, there are different firmwares,
depending on the control board construction and frame size.

For frame sizes RO...R5", firmware ASCL2 or ASCD2 is used, and for frames sizes
R6...R9, firmware ASCL4 or ASCD4 is used.

: Type codes ACS580-01-088A-4 and ACS580-01-106A-4

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
158) 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 743.
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Target audience

The reader is expected to know the fundamentals of electricity, wiring, electrical
components and electrical schematic symbols.

The manual is written for readers worldwide. Both SI 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 7) 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 13) 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 33) contains instructions for removing and reinstalling the
assistant control panel and briefly describes its display, keys and key shortcuts.

» Settings, I/0O and diagnostics on the control panel (page 39) describes the
simplified settings and diagnostic functions provided on the assistant control
panel.

» Control macros (page 59) 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 85) describes program features with lists of related user
settings, actual signals, and fault and warning messages.

* Parameters (page 143) describes the parameters used to program the drive.

» Additional parameter data (page 345) contains further information on the
parameters.

» Fieldbus control through the embedded fieldbus interface (EFB) (page 399)
describes the communication to and from a fieldbus network using the embedded
fieldbus interface of the drive.

» Fieldbus control through a fieldbus adapter (page 427) describes the
communication to and from a fieldbus network using an optional fieldbus adapter
module
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» Fault tracing (page 377) lists the warning and fault messages with possible
causes and remedies.

» Control chain diagrams (page 441) describes the parameter structure within the
drive.

» Further information (inside of the back cover, page 457) 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.

Related documents

See List of related manuals on page 2 (inside of the front cover).

Categorization by frame (size)

The ACS580 is manufactured in several frames (frame sizes), which are denoted as
RN, where N is an integer. Some information which only concern certain frames are
marked with the symbol of the frame (RN).

The frame is marked on the type designation label attached to the drive, see chapter
Operation principle and hardware description, section Type designation label in the
Hardware manual of the drive.
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Terms and abbreviations

Term/abbreviation

Explanation

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

ACS-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.

Control board

Circuit board in which the control program runs.

CDPI-01 Communication adapter module

CCA-01 Configuration adapter

CEIA-01 Embedded EIA-485 fieldbus adapter module

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

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

CMOD-02 Optional multifunction extension module (external 24 V AC/DC and
isolated PTC interface)

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

EFB Embedded fieldbus

FBA Fieldbus adapter

FCAN-01 Optional CANopen adapter module

FCNA-01 ControlNet adapter module

FDNA-01 Optional DeviceNet adapter module

FECA-01 Optional EtherCAT adapter module
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Term/abbreviation

Explanation

FENA-01/-11/-21

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

FEPL-02

Ethernet POWERLINK adapter module

FPBA-01

Optional PROFIBUS DP adapter module

Frame (size)

Refers to drive physical size, for example RO and R1. 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

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.

1/0 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 59.

NETA-21 Remote monitoring tool

Network control

With fieldbus protocols based on the Common Industrial Protocol
(CIP™), 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

PROFIBUS, Registered trademarks of Pl - PROFIBUS & PROFINET International

PROFIBUS DP,

PROFINET 10

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

RO, R1, ... Frame (size)

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

relay.
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Term/abbreviation | Explanation

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.

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.
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Start-up, control with 1/O 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 1/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

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

| Make sure there is no active start on (DI1 in factory settings, that is, ABB standard
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

* a Normal 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 [Local® ¢ a5 S00H:
assigned to the softkeys vary depending on the et frequency 0.00
coniext

U 0.00p
Use keys (), (»), (&) and (¥) to move the cursor =

and/or change values depending on the active Oiim —
view.

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

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

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

| Have the motor name plate data at hand.
Power up the drive.
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n The First start assistant guides you through the —
first start-up. ol

) ) ) ) . Deutsch
The assistant begins automatically. Wait until the

control panel enters the view shown on the right. E:aDnT;is

Select the language you want to use by Italia;w

highlighting it (if not already highlighted) and Madarlands

pressing &) (OK). Syorska

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). [ocdl® (¥ ACSEAD O
Set-up assistant —
Setup 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 Cocal & = ACS5E0 =00 1=
=) (Next). —

Localization —

Lnit defaults:

International (51

US standard (Imperial]

Back 15:52 Mext
Change the units shown on the panel if needed. Local© ¥ ACSEED e
* Go to the edit view of a selected row by Units —

pressing ().
+ Scroll the view with@ and @

Change the display units if needed.

Pawer:
Go to the next view by pressing (Next). Temperature: T
Torque: M e
Currency: ELIF -
Back 15:53 Next
Set the date and time as well as date and time Cocal & = ACS5E0 =00 1=
display f ts. -
ispayformas. Date & time _—
* Go to the edit view of a selected row by .
Pleaze enter the current date and time.

pressing ().
+ Scroll the view with@ and @

04072014 »

) ] Tirne 15:54:04 »
Go to the next view by pressing (Next). Show date as day manth year »
Showr time as 24-haur »

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 ¢ ™ ACSE30 +0.0 Hz

Date
Day Momh  Year

{.07.2014

previous view without making changes. Friday
Cancel 15:54 Save
n ;I'o give the(%ive a name that will be shown at the Cocal% ™ ALSERD =00 H=
op, Press L= Naming the drive [ m—

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 Mext
]| Enter the name: Tocal® (= ACSHAN 200 Hz
+ To select the character mode (lower case / Drive name
upper case / numbers / special characters), - ahe
press @ until symbol <> is highlighted and z
then select the mode with () and (). Now you hd
can start adding characters. The mode remains AES5BU.
selected until you select another one. a
» To add a character, highlight it with @ and @, b Length: 7752
and press (»]. Cancel 15:54 Save
« To remove a letter, press (€). Local ¢ ™ ACSE30 +0.0 Hz
. Press (Save) to accept the new setting, Drive name
or press (Cancel) to go back to the * . 179 17
previous view without making changes. 7
Acss580f
& Length: 7./52

Cancel 15:504 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.

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

" N
© ABB Motors C€ ¢
3 ~ motor M2AA 200 MLA 4
IEC 200 M/L 55 [—
[ No
[Ins.cl. F IP_55
v Hz [kW [ vimin | A [cos ®[IaIN]tE/s
690Y [ 50 [30 [1475 [ 325 [0.83
400D [ 50 [30 [1475 | 56 [0.83
660Y |50 |30 [1470 | 34 [0.83
380D [ 50 |30 [1470 | 59 [o0.83
415D | 50 | 30 [1475 | 54 [0.83
440D | 60 | 35 [1770 | 59 [ 0.83
Cat.no __ 3GAA 202 001 - ADA
6312/C3 a8 6210/C3 [ 180 ko
.\@. IEC 34-1 .@)
Select the motor type. [ocal® ¢~ ACSH80 SO0 Hz
Check that the motor data is correct. Values are Motor nominal values _—
predefined on the basis of the drive size but you Find the values an the mator's
should verify that they correspond to the motor. nameplate, and enter them here:
Start with the motor nominal current. [ —————
If you have to change the value, go to the edit Current: 18 Aw
view of the selected row by pressing (») (when VYoltage: 4000 Y w
this symbol is shown at the end of the row). = ——
Back 15:56 Mext
Set the correct value: Local® ™ ACSHRD 0.0 Hz
+ Use () and (] to move the cursor left and Current:
right.
* Use @ and @ to change the value. ‘I @
Press &) (Save) to accept the new setting, or oA
press (Cancel) to go back to the previous v
view without making changes. ID 0 £ 2'
Cancel 15:56 Save
Continue to check/edit the nominal values and Local® ™ ACSER0 =00 Hz
select scalar or vector control mode. - -
] . Motor nominal values [ m—
Motor nominal cos ® and nominal torque are Find the values an the mator's
optional. nameplate, and enter them here:
Roll down with @ to see the last row in the view. Cos & [optional]: 000w
After editing the last row, the panel goes to the Torgque [Eptional.]' 0.000 Nm .

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

1558

Mext
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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 ¢ ™ ACSE30 +0.0 Hz

Direction test? [

Spin the motor t check direction?
Mot nowr

S p in the motor

Back 15:58 Mext
n cIjr_ess the Start key on the panel to start the |[Tia1% ™ ALSERD =00 H=
rve. Press Start _—

Warning: Until set-up is done, safeties
are not active and motor speed s 5
Hz.

Press Start now to spin the motar,
then check the directon of rotaton.

Back 15:59
| Check the direction of the motor. Tocal® 7 ALSRAD =50 Hz
If it is forward, select Yes, motor is spinning Is this forward? —

forward and press (Next) to continue.

If the direction is not forward, select No, fix
direction and press @ (Next) to continue.

Selecting “Ma, fix direction” tells the
drive to change direction, and labels
the new direction “forward”.

Yes, matar is spinning forward

Ma, fix direction

Back 15:589 Mext
Forward direction Reverse direction
| If you want to make a backup of the settings made |[T aT% = ALS5A0 =00 H=
so far, select Backup and press @ (Next).
Make backup? L m|

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

now and press (Next).

Copies all settings into a backup file
stored in the control panel. Ta 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$ ™ ACSHED =00 Hz
ready for use. First start complete
Press (Done) to enter the Home view. Drive s ready for use.
Start/Stop: on
Direction: e
Reference [freq): Al scaled
Back 16:00 Done
The Home view monitoring the values of the Tocald ¥ ACSERN =00 H:z
selected signals is shown on the panel.
Curput frequency

" 0.00
<[)‘I'\;:Iotnr current UUU "
g\‘gotnr torque 00‘

Options 16:00 Menu
2 — Additional settings in the Primary settings menu
Make any additional.anustmer.\ts, for example: Local & ™ ACSHA0 =010 Hz
macro, ramps, and limits, starting from the Main Mo
menu — press (Menu) to enter the Main am menu
menu. E: Primary settings 3
Select Primary settings and press (Select) )
3 1/0 -
(or (¥)). o
We recommend that you make at least these i“‘ Diagnostics -
additional settings: [ o 1N L
» Choose a macro or set start, stop and reference Exit 16:00 Select
values individually Local® ™ ACSHRD 0.0 Hz
* Ramps Primary settings
¢ Limits /*H Macra: 03
With the Primary settings menu, you can also Mator r
adjust settings related to the motor, PID, fieldbus, || Start. stop, reference >
advanced functions and clock, region and display. H_a"'_“F'S *
In addition, the menu contains an item to reset the || Limits *
panel Home view. Back 1600 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 (). |Tocald ¥ ACSEE0 O
Primary settings
A Macro; standard
Mator (S
Start, stop, reference 3
Ramps *
Limits -
Back 16:00 Select
To change the macro in use, select the new macro Tocal & ¥ ACS5E0 =00 1=

and press (Select), or to go back without
changes, press (Back).

Notes:
» Changing macro resets all settings except

motor data to the default values of the selected

macro.

* When you change the macro, you also change
the use of the I/0 signals in the drive. Make
sure the actual I/0O wiring and the use of I/O in

the control program match each other. You can
check the current I/O use in the /0 menu under

the Main menu (see page 22).
To get information on a selected macro, press

.The help page shows the use of signals and

170 connections. For detailed 1/O connection

diagrams, see chapter Control macros on page

59.
Scroll the page with @ and @

To return to the Control macro submenu, press

(Exit).

» All macros, except the ABB standard (vector)
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
the selection, Select Menu - Primary settings -

Motor - Control mode and follow the
instructions.

Control macro

Press 7] for wiring descriptions.
WIARMNING: Resers all setungs.

ABB standard

3-wire

PID

Back 16:01 Select
Local ¢ ™ ACSERD 200 Hz |

e ABB standard

One signal for stam/stop; another
for direction. This is the factory
default.

|#0 connections for this contral
MACro:

Exit 16:01

Local ¢ ™ ACSERD =00 Hz=

e ABB standard

I/ connections tor this control
macro:
DI Srart/stop
O12: Forward/reverse
013: Constant speed selection
014: Constant speed selection

Exit 16:02
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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 @ ™ ACSEED 0.0 Hz
Primary settings
AMacra: ABB standard

Matar [

) L3
Ramps *
Lirnits >
Back 16:02 Select
Adjust the parameters according to your needs. Local® ™ ACS5ED =010 Hz

Select parameter and press (Select).
When you change the settings, you also change
the use of the I/O signals in the drive. Make sure
the actual I/0O wiring and the use of I/O in the
control program match each other. You can check

Start, stop, reference

Al directly
Al scaling -
start/stop/dir from: DI start/stop, ..

Reference fram:

a d tral locat Off w
the current 1/O use in the I/O menu under the BEonEary Fontrol meanon
. Constant frequencies Cnow
Main menu (see page 22). - .
After making the adjustments, go back to the Back 16:02 Edit
Primary settings menu by pressing
(Back).
2 — Additional settings: Ramps
(acceleration and deceleration times for the motor)
Select Ramps and press (Select) (or (»)). local & ™ ACSHA0 =00 Hz
Primary settings
A Macro: ABE standard
Mator (S
Start, stop, reference 3
REINE -
Limits -
Back 16:02 Select
Adjust the parameters according to your needs. Tocal % = ALS5A0 =00 H=
Select a parameter and press (Edit). Ramps
After making the adjustments, go back to the A cceleration time:
Primary settings menu by pressing Dacelaration dme: 20000 s
(Back). Shape time: 0100 s
Stop mode: Coast
B Use two ramp sets
Back 16:02 Edit
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2 — Additional settings: Limits

[]| Select Limits and press (Select) (or (). |[Tocal® ¥ ALS5ED e
Primary settings —
A Macro: ABE standard
Matar -
atart, stop, reference S
Ramps 3
[Back 16:02 Select
| Adjust the parameters according to your needs. Tocald ¥ ACSEAD =00 H:z
Select a parameter and press G—) (Select). Limits
After making the adjustments, go back to the MWinirnum frequency: -50.00 Hz
Primary settings menu by pressing WMaximurn frequency: R000 Hz
(Back). Waximurn current: 324 4
Back 16:03 Edit
3 - 1/0 menu
0 After the additional adjustments, make sure that Cocal & = ACS5E0 =00 1=
the actual I/0O wiring matches the 1/O use in the Mam menn -
control program. . .
In the Main menu, select a I/O and press E: Primary settings >
Select) to enter the /0 menu. =1
( ) S /0 3
EE Diagnostics -
o .-
Exit 16:03 Select
Select a the connection you want to check and Local & ACSEA =00H
O press (Select) (or (»)). 7o ("' e

St P
Dz 1 Direction

0130 Used in several places »
D4 o Used in several places »
0I5 0 Switch to ramp set 2w

Back 1603 Select
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To view the details of a parameter that cannot be
adjusted via the I/O menu, press - (View).

Local ¢ ™ ALSHAD0

=0.0 Hz

DI1:

Actual value:
Used for: Start/stop
Add use: Mot used
Back 16:04 Yiew
To adjust the value of a parameter, press Local® ACSEAD =00H
(Edit), adjust the value using (4], (v), (©) and (3 DDI?IE-l P =
keys and press (Save). Note that the actual \ ' L valus, 0
wiring must match the new value. ctuava e
sed for: op
Add use: Mot use
Go back to the Main menu by pressing
(Back) repeatedly.
Back 16:04 Edit
Local ¢ (™ ACSE30 =00 Hz
Used for:
Mot used

DI start/stop

top, D12 direction
O forward, D12 reverse

OIP start, D12 stop

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

(Back).

Cancel 16:04 Save
4 — Diagnostics menu
After making the additional adjustments and Local® ™ ACS5ED =010 Hz
checking the 1/0 connections, use the Mai -
Diagnostics menu to make sure that the setup is amn menu
functioning correctly. E: Primary settings >
In the Main menu, select Diagnostics and press ie 1/0 »
) (Select) (or (). o
EE Diagnostics 3
o TN .
Exit 16:04 Select
Select the diagnostics item you want to view and Local ™ ALSERD =00 Hz

Diagnostics

Limit status

pu) Areference summa ry

16:04

Bpa ck

Select
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5 — Backup

| After you have finished start-up we recommend
that you make a backup.

In the Main menu, select Backups and press

(Select) (or (»)).

Local ¢ (™ ACSE30 +0.0 Hz
Main menu

s -

ﬂ System info 8
g Energy efficiency 3

Exit 16:05 Select

[]| Press (Select) to start backup.

Local ¢ {™ ACSE30 =00 Hz

Backups

[a] ACS580 04.07.2014 autobackup w
[ ACS580 04.07.2014 3

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 settings

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 60.

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

Starting and controlling the speed of the motor

Start by switching digital input DI1 on. Femote T ACenE0 702 Hz
The arrow starts rotating. It is dotted until the setpoint Output frequenc
is reached. H: P | ! 1 420‘
Regulate the drive output frequency (motor speed) by Mot current
adjusting voltage of analog input Al1. 4 A U . 3 9 ‘)
Motor torque %
" 1.4
Options 13:51 Menu
Changing the direction of the motor rotation
Reverse direction: Switch digital input DI2 on. Femote ® ACS5aD 203 Hz
Forward direction: Switch digital input DI2 off. Output frequency
n -14.90|
Matar current
(. 0.39)
Motor torque %
% -0.9
Options 14:03 Menu
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Stopping the motor

Switch digital input DI1 off. The arrow stops rotating.

Remate <y ACSHAN

-20.3 Hz

Curput frequency
Hz

0.00

Maotor current
(.

0.00p

Motor torque %
%

0.0

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 28) or with parameter 99.73 ID run requested (see page 30).

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.

b
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ID run procedure

With the ID run assistant

Pre-check

@ c 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!

[J | De-couple the motor from the driven equipment
0 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
aximum speed = motor rated spee ormal ID run procedure needs the motor to be
O | Maxi d t ted d (N I 1D d ds th torto b
run at 100% speed.)
O | Maximum current > lyp
O | Maximum torque > 50%
| Make sure that the 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) local & ™ ACS5A0 =00 Hz
in the Home view. Mai monn -
Select Primary settings and press - :
(Select) (or @) E: Primary settings 3
mS 170 .
EE Diagnostics -
[ a BN ..
Exit 16:00 Select
[] |Select Motor and press Q) (select) (or (). |[Toara % ALSHED 0
Primary settings ——
A Macro: ABB standard
start, stop, reference 2
Ramps -
Limits -
Back 16:00 Select
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Select ID run (shown only when the drive is in
vector control mode) and press &) (Select) (or

).

Locald ™ ALERAN 0.0 rpm
Motor
A Contral mode Vectar

A Mominal values

AAID run Done

Thermal protection estimated 20 °C »

Thermal protection measured -
Back 16:00 Select
Select the type of ID run you want to do and Local® % AL55a0 =00
0.0 rpm
Select .
press (Select) (or () Do p—

Select what kind of 1D run to do, if
any.Press [7] for more information.

Standsull 1D run

MNormal [D run

Reduced 10 run

Back 16.03 Next
Warning message Identification run is shown at Cocal ¥ ALS5A0 =00 rpm
the top for a few seconds. Temporary motor limits

Panel LED starts blinking green to indicate an
active warning.

Check the motor limits shown on the panel. If you

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

need other limits during the ID run you can enter 0 rpm »
them here. The originals limits will be restored Maximum speed 1360.00 rprm »
after the ID run. TR . o

Press (Next). Back 16:03 Mext
Press the start key () to start the ID run. Local® ¥ ACSERD 200 rpm

In general, it is recommended 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 FF61 ID run is shown. See
chapter Fault tracing on page 377 for more
information.

Press Start for ID run [ |

Wihen you press Start, the motor will
rotate for about 80 seconds and
accelerate up to the nominal speed.
After the |0 run the drive stops.

Back 16:04

Locald " ACSERD +0.0 rpm
ID run in progress

This may take a few minutes.
Motor speed used 1351.92 rpm
Muotor current 1.08 A
Motar torque 0.0%

16:04
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With parameter 99.13 ID run requested

Pre-check

é 2 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!

|

O ooao

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 > lyp

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 30.78 Torq lim sel.

Check that signals

run enable (parameter 20.72 Run enable 1 source) is active
start enable (parameter 20.79 Enable start command) is active
enable to rotate (parameter 20.22 Enable to rotate) is active.

Make sure that the 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) |[Tors % acsean 0

in the Home view.

Main menu
Press @ X .
E: Primary settings -

o
mS 170 >
EE Diagnostics -
rm

Exit T6.00 Select
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Select Parameters and press (Select) (or |[Tocale ™ ACSEAD =00 rpm
) Main menu
=w
g Energy efficiency 3

Select Complete list and press (Select) Local® % AL55a0 <00 pm
(or (). .

Parameters

Complete list

Favorites

Modified

Back 16:00 Select
Scroll the page with @ and @ and select Locald ™ ALSRAN +0.0 rpm
parameter group 99 Motor data and press Complete list
(Select) (or (»)). P -

95 HW configuration

88 System

97 Morar control

98 User motor parameters

[
[ 3
[
[ 3
3

Back 16:00 Select

Scroll the page with @ and @ and select Local<y 4 ACSERD 0.0 rpmi
parameter 99.13 ID run requested (99.73 ID run U0 Motor data

requested) and press (Select) (or (»)). -
99.09 Moror nominal speed 1380 rpm

8910 Motor nominal power 018 kbW
9811 Motor nominal cos @ 0.00
99.12 Moror nominal torque 0,000 Nm
8913 1D run requested

Back

Select the ID run type and press (Save) (or |[Tocal % AL55a0 <00 pm

) 8913 1D run requested

(0] Mone
[1] Mormal

[2] Reduced
[3] Standsll
[6] Advanced

Cancel 16:01 Save
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O

The panel returns to the previous view and
warning message ldentification run is shown at
the top for a few seconds.

Panel LED starts blinking green to indicate an
active warning (AFFG6).

The AFF6 warning view is shown when no key
has been pressed for one minute. Pressing @
(How to fix) shows text informing that the ID run
will be done at the next start. You can hide the
warning view by pressing (Hide).

Press the start key () to start the ID run.
In general, it is recommended 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 ( ).

D [dentification run
99 Motor data

89.09 Motor nominal speled 1360 rpm
8910 Moror norminal power 018 kW
0.a0

8911 Motor nominal cos ¢

89812 Moror nominal torque  0.000 Mm

9913 1D run requested
Back 16:02 Edit
Locald ™ ACEREN +0.0 rpm
Wiarning AFFE
A code: 0000 0000
Identification run 18:01:53

Motor identfication run about to be
performed

Hide 16:02

How to fix

During the ID run the arrow is rotating at the top.
After the ID run is completed, text ID run done is
shown. The LED stops blinking.

If the ID run fails, fault FF61 ID run is shown. See
chapter Fault tracing on page 377 for more
information.

Local® & ACSEED
99 Motor data

0.0 rpm

99.09 Moror nominal speled 1360 rpm
8910 Motor nominal power 018 kbW
9811 Motor nominal cos @ 0.00

99.12 Moror nominal torque 0,000 Nm

Back 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 ACS-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).

ammmmmmminmg ,
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To reinstall the control panel, put the bottom of the container in position (1a), press
the retaining clip at the top (1b) and push the control panel in at the top edge (1c).

)

ocald (¥ ACSEED 20.0 He

( : ) S;W Trequency 0.00
v

G 0.00p

Motor torque
%

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:

oK\ [ Pof 26

Local® g (¥ ACSHEAD

3144 Hz

(:}——q
<:}___

Hz

(Output frequency

14.49

A,

."hﬂntnr current

0.66)

(Motor torgue

%

95

Options

10:07

Menu

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/Icons

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/lcons

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, ie, controlled through 1/O or fieldbus.
The icons in the top pane indicate which actions are allowed with the control

panel:
Text/lcons Starting from this Stopping from this | Giving reference
control panel control panel from this panel
Remote Not allowed Not allowed Not allowed
Remote Allowed Allowed Not allowed
Remote % | Not allowed Allowed Allowed
Remote = | 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
&l - Stopped
& - Stopped, start inhibited
(ot Blinking Stopped, start command given but start inhibited. See
Menu - Diagnostics on the control panel
S ] Blinking Faulted
(Mo Blinking Running, at reference, but the reference value is 0
{12 Rotating Running, not at reference
(e Rotating Running, at reference
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 53).

Reference value: Speed, frequency, etc. is shown with its unit. For information on
changing the reference value in the Primary settings menu (see page 44).

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 35 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 53).

You can adjust the display contrast and back light functionality on the control panel by
selecting Menu - Primary settings - Clock, region, display (see page 53).
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Keys

The keys of the control panel are described below.

Stop [ Loc/Rem

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 (@ and @) 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 ((*) 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 ((<4>]) and the stop key ((@")) start and stop the drive,
respectively.

Loc/Rem

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.
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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 ACS-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.
+ () 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

—
=

eep 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, 1/0 and
Diagnostics menus on the control panel.

To get to the Primary settings, 1/0 or Diagnostic menu from the Home view, first
select Menu to go the Main menu, and in the Main menu, select Primary settings,

1/0 or Diagnostics.

Local ¢ ™ ALSHA0

=0.0 Hz

Local ¢ ™ ALSHA0

=0.0 Hz

Curput frequency
Hz

0.00

Watar current

A

0.00p

Motor torque
%

0.0

Options 16:00

Menu

Main menu

E: Primary settings (3

-]
B 1/0 .
EE Diagnostics 3
[ BN . .
Exit 16:00 Select
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Primary settings menu

Local ¢ ™ ALE5EN #0.0 Hz
Primary settings

A Macro: ABB standard
Motar 2
start, stop, reference S
Ramps -
Limits 2
Back 16:00 Select

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

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

After making the guided settings using the first start assistant, we recommend 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, 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 s
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 743.

In the Setting menu, the /M 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 & (™ ACSEEN +0.0 Hz

[ 0.00
0,00y
00

Options 16:00 Menu
[Local® ™ ACSER0 20.0 Hz]
Main menu ——|
D
m 170 .
EE Diagnostics »
| = IPN A
Exit 16:00 Select

=1 o

Local @ CALST TS ‘(-,. AT

1
Cocal® €3 ANGER B

Primary settings n -
ry g Primary setings Brimary setings ————— * * * [Local® (¥ ACSE80 <00 H:) (4]
Wotor A Macro: HMacro: ABB standard Primary settings
gtam stap, referen Start, stop, refere Mator . - I;.Ifidb Mot selectgsF 3 @
amps R £ ieldhus »
Lirnits amps Ramps ot Advanced functions .
LN |:I‘n—1ItS Limits > f
Back 6] oo s . B
Back ¥ Back 1612 Select
A v
A CCEOD 0]

Local® (™~ ACShAD 00 H:) (4)
Start, stop, reference —— |
Feference fram: Al directly /&

Al scaling

Secondal
Constant

Back

Constant f|

- Secondary control location Ciff »
Back  [Back 1602 Edit
N \

e |
Loceld  C*ACSTLoie ¢4 Arssen i0H:] (4)

Start/stop./dir fr Start/stop/dir from:

Mot selected Mat selectad @
DI start/sto DI start/stap

DI start/stop, D12 direction
Fieldbus
Control panel

DI

Fieldbus
Control panel

Cancel 18 Cancel 16:02 Save
N v
Local & ™ ACS580 =0.0Hz
Start, stop, reference ———
Reference fram Al directly &
Al scaling »

§ dir from
Secondary control location
Constant frequencies

/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€ (™ ACSEED +0.0 Hz

Control macro
Press [7] for wiring descriptions.

WIARMIMG: Resets all settings.

Back 1601 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 on
page 39.

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 ™ ACSERD s00Hz| [Locald ™ ACSERD +0.0 rpm
Motor Motor

,’ﬁ Caontrol mode Scala /’ﬁ Caontrol mode

A Mominal values A Mominal values

Thermal protection estimated 20 °C » AAID run Done
Thermal protection measured - Thermal protection estimated 20 °C »
Start mode: Mormal 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 Speed
compensated stop on page 121.

For information on vector control mode, see Rush
control on page 718.

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 | The settings in this submenu are meant to protect |35 Motor thermal
estimated the motor from overheating by automatically protection

triggering a fault or warning above a certain
temperature.

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

For more information, see Motor thermal protection
on page 127.

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 127.

35 Motor thermal
protection

Start mode:

Sets how the drive starts the motor (e.g. pre-
magnetize or not).

21 Start/stop mode

Flux braking:

Sets how much current to use for braking, ie. how
the motor is magnetized before starting. For more
information, see Flux braking on page 1714.

97.05 Flux braking

U/f ratio:

The form of voltage to frequency ratio below field
weakening point. For more information, see Speed
compensated stop on page 121.

97.20 UJF 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 1171.

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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Start, stop, reference

Local ¢

(™ ACSEE0

+0.0 Hz

Reference from:
Al scaling
Start/stop/dir from: DIT start/stop,..

Start, stop, reference

secondary control location
Constant frequencies

Off w
On -

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 (e.g. 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
ref1 or

22.18 Ext2 speed ref1
12.17 Al1 min

12.18 Al1 max

12.27 AI2 min

12.28 Al2 max

20.06 Ext2 commands
20.08 Ext2 in1 source
20.09 Ext2 in2 source

20.10 Ext2 in3 source
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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 97.

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 input to
briefly run the motor using predefined speed and
acceleration/deceleration ramps. By default,
jogging is disabled and it can only be used in the
Vector control mode. For more information, see
Jogging on page 118.

20.25 Jogging enable
22.42 Jogging 1 ref
22.43 Jogging 2 ref
23.20 Acc time jogging
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

Ramps
Local (™ ACSEED 0.0 Hz
Ramps

. ation time:
Deceleration time:
shape ume:
Stop mode:

M Use two ramp sets

20.000 =
0.100 s

Coast

Black

16:02

Edit

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

Note: To set ramps, you also have to specify parameter 46.07 Speed scaling (in
speed control mode) or 46.02 Frequency scaling (in frequency control mode).
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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

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 d, the selection
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
2

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
2
Freq deceleration time
2

Minimum frequency:
Maximum frequency:
Maximum current;

5000 Hz
50.00 Hz
324 A

Back 16:03

Edit

Shape time 2: Sets the shape of ramps in set 2. 23.33 Shape time 2
28.83 Shape time 2
Limits
Local ¢ ™ ACSERD +0.0Hz
Limits

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.
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Note: To set ramps, you also have to specify parameter 46.07 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 ?0.14 Maximum
requency

scalar control only.
Use parameter

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
Locald ™ ALE5EN 00 H:z
PID
PID controls:
PID output 000 % w
Unit: %
Deviation: 0.00 % w
Setpoint: 000 % w
Back 16:02 Edit

The PID submenu contains settings and actual values for the process PID controller.
PID is only used in remote control.

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

PID menu.

Menu item Description Corresponding
parameter

PID controls: 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
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Menu item Description Corresponding
parameter
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, ie. the |40.03 Process PID
target process value. setpoint actual
. . 40.16 Set 1 setpoint 1
You can also use a constant setpoint value instead |, 1ce
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, ie. the 40.02 Process PID
measured value. feedback actual
40.08 Set 1 feedback 1
source
40.11 Set 1 feedback
filter time
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 g~ WDN

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 d, 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 101.

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

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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Fieldbus
Locald ™ ALE5EN 00 H:z Locald ™ ALE5EN 00 H:z
Fieldbus Fieldbus
C Fieldbus ction:
Embedded Modbus RTL
Communication setup -
Orive control setup -
Recewed data from master 3
Back 16:02 Edit Back 16:02 Edit

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

* Modbus (RTU or TCP)

+ PROFIBUS

+ PROFINET

* Ethernet/IP Rev D: more

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:

* ModbusTCP: FENA-11/-21

* PROFIBUS: FBPA-01

* PROFINET FENA-11/-21

» Ethernet/IP: FENA-11/-21

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

Fieldbus menu. Note that some of the items only became active once you have d
fieldbus.

Menu item Description Corresponding
parameter
Fieldbus selection Select this if you want to use the drive with a 51.01 FBA A type
fieldbus. 58.01 Protocol
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Menu item

Description

Corresponding
parameter

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

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
ref1

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

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
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Menu item Description Corresponding
parameter
Apply settings to Applies modified settings to the fieldbus module. |57.27 FBA A par refresh

58.06 Communication
control

fieldbus module

Advanced functions

Local® (™ ACS580

Advanced functions
ts

O Additional fault reset

+0.0 Hz

et

Auroreset faults Ciff »

SUpervision -
Back 16:02 Select

The Advanced functions submenu contains settings for advanced functions, such
as triggering or resetting faults via 1/0O, 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

s 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 1/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

Autoreset faults

Reset faults automatically. For more information,
see Automatic fault resets on page 133.

31.12 Autoreset
selection

31.14 Number of trials
31.15 Total trials time
31.16 Delay time
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Menu item Description Corresponding
parameter
Supervision You can select three signals to be supervised. If a |32.07 Supervision

signal is outside predefined limits a fault or warning
is generated. For complete settings, see group 32
Supervision on page 248.

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

Timed functions

s using the drive with timed functions. For complete
settings, see group 34 Timed functions on page
255.

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
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Menu item Description Corresponding
parameter

User sets This submenu s you to save multiple sets of 96.11 User set
save/load

settings for easy switching. For more information
about user sets, see User parameter sets on page
139.

6.10 User set status

96.12 User set I/O mode
in1

Clock, region, display

Local§

(™ ACS580

=0.0 Hz

Language
Date & time
Units

Orive name
Contact info in fault view

Clock, region, display

ALShED
Off »

Back

16:02

Select

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 96.01 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
panel screen (in addition to the fault-specific
information).

Display settings

Adjust the brightness, contrast and display power
save delay of the panel screen or to invert white
and black.
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Menu item

Description

Corresponding
parameter

Show in lists

Show or hide the numeric IDs of:

+ parameters and groups

» option listitems

* bits

» devices in Options > Select drive

Show inhibit pop-up

s or disables pop-up views showing information on
inhibits, for example when you try to start the drive
but it is prevented.

Reset to defaults

Local®

(™ ACS580

+0.0 Hz

Reset to defaults

WA FReset non-Hyy parameters
WaFReser all fieldbus setmings
wAHeset motor data and 10 run resu...

Ba (:Hk

16:02

Select

The Reset to defaults submenu s you to reset parameters and other settings.

logs.

Menu item Description Corresponding
parameter

Reset fault and event |Clears all events from the drive’s fault and event |96.57 Clear fault and

logs 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
» /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 implemented by it

* parameter 95.02 HW options word 1 and the
differentiated defaults implemented by it.

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
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Menu item

Description

Corresponding
parameter

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

Reset all parameters

Restores all editable parameter values to default
values, except

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

» control macro selection and the parameter
defaults implemented by it

* parameter 95.02 HW options word 1 and the
differentiated defaults implemented by it

* group 49 Panel port communication parameters.

96.06 Parameter
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 all drive parameters and settings back to

initial factory values, except

* parameter 95.02 HW options word 1 and the
differentiated defaults implemented by it.

96.06 Parameter
restore, selection All to
factory defaults

/O menu
Local ¢ ™ ACSERD +0.0Hz
1/0
o I_IFI
Oz 4 Directon
Di3: 0 Used in several places »
Di4: 0 Used in several places »
Olb: o Suritch to ramp set 2w
Back 16:03 Select

To go the I/0O menu from the Home view, select Menu - 1/O.

Use the I/O 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 110 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 I/O connections.
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The table below provides detailed information about the contents of the different
submenus available in the /0 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 as input.

Di6 This submenu lists the functions that use DI6 or Fl as input. The
connector can be used as either digital input or frequency 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.

Diagnostics menu

Locald (™ ACSEED =0.0Hz

Diagnostics

5 op.referent
Limit statu

Back 1604

Select

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.
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Menu item

Description

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 the 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.

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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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 327).

Note: All macros are made for scalar control 70 [dentfication run

except ABB standard which exists in two Check motor limits E—

versions. If you want to use vector control, do These motor limits apply to vectar

as follows: control. Adjust the values if needed:

» Select the macro. Minimum speed -1500.00 rpm P

+ Check nominal values of the motor: Menu - Maxrnum speed 1500.00 rprn »
Primary settings - Motor - Nominal Maarnurn current 4 Aw
values. Back 16:02 Next

* 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 62).

Default control connections for the ABB standard macro

S1 [ AI1UN Voltage/Current selection for Al1: U | |
S2 [ Al2uU/l [Voltage/Current selection for Al2: U@N | |
Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)
Al1 Output frequency reference: 0...10 V
AGND Analog input circuit common
+10V Reference voltage 10 V DC

6)!

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
AO1 I/U Voltage/Current selection for AO1: | [l U
X2 & X3  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)
DI3 Constant frequency selection”
Dl4 Constant frequency selection”)
DI5 Ramp set 1 (0) / Ramp set 2 (1)
DI6 Not configured

X7, X8 Relay outputs

RO1C Ready run
b RO1A :l 250V AC/30V DC
HH ROB__ 2A
RO2C Running
He RO2A :l 250V AC/30V DC
<H RO2B___ 2A
RO3C Fault (-1)
bd RO3A :l 250 VAC/30V DC
—H RO3B [~ 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
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
:g IN1 manual of the drive.
IN2

X10 24 V AC/DC

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




Control macros 61

Terminal sizes:
RO...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...R9: 0.14...2.5 mm? (all terminals)

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

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

DI5 [Ramp set Parameters

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

1 12 28.74 Freq acceleration time 2
Freq 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) All control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 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 1/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 selectto ABB standard
(vector).

Default control connections for the ABB standard (vector) macro

o]
1...10 kohm o
%. T

[ S1 [ AI1UN Voltage/Current selection for Al1: U | |
S2 [ AI2Un [Voltage/Current selection for Al2: U @D | |
Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)
Al Output Speed reference: 0...10 V7
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
AO1 I/U Voltage/Current selection for AO1: | Il U
X2 & X3 Aux. voltage output and programmable digital inputs
+24V Auxiliary voltage output +24 V DC, max. 250 mA

DGND Aucxiliary voltage output common
DCOM Digital input common for all

DI1 Stop (0) / Start (1)

DI2 Forward (0) / Reverse (1)

DI3 Speed selection”)

Dl4 Speed selection”

DI5 Ramp set 1 (0) / Ramp set 2 (1)?

DI6 Not configured

X7, X8 Relay outputs

RO1C Ready run
bd RO1A :l 250 VAC/30V DC
HHH ROB__ 2A
RO2C Running
V4 RO2A : 250V AC/30V DC
FH T H RO2B__ - 2A
RO3C Fault (-1)
He RO3A :l 250V AC/30V DC
—HH RO3B [~ 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OouUT1
35 ouT?2 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
:g IN1 manual of the drive.
IN2

X10 24 V AC/DC

See the notes on -
the next page. 5) 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
24 V AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
RO...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...R9: 0.14...2.5 mm? (all terminals)

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

1) 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) All control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 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)
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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

S1

AU ]

Voltage/Current selection for Al1: UM |

S2

ARUN ]

Voltage/Current selection for Al2: U I |

e
1...10 kohm% é :‘_
f 1

Xl

Reference voltage and analog inputs and outputs

SCR Signal cable shield (screen)
Al1 Ext. speed/frequency reference 1: 0...10 V7
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
AO1 I/U Voltage/Current selection for AO1: | Il U

tput and programmable digital inputs

X7, X8 Relay outputs

+24V Aucxiliary voltage output +24 V DC, max. 250 mA
DGND Aucxiliary voltage output common
DCOM Digital input common for all
DI1 Start (pulse )
DI2 Stop (pulse ¥ )
DI3 Forward (0) / Reverse (1)
DI4 Constant speed/frequency selection?)
DI5 Constant speed/frequency selection?!
DI6 Not configured

RO1C Ready run
b RO1A —\J 250V AC/30V DC
= ROB__ 2A
RO2C Running
d RO2A :L 250V AC/30V DC
= RO2B__ I 2A
RO3C Fault (-1)
i RO3A : 250 VAC/30V DC
—<H RO3B - 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
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 IN manual of the drive.
38 IN2
X10 24 V AC/DC

See the notes on
the next page.

5) 24V AC/DC+ in
24 VAC/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:
RO...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...R9: 0.14...2.5 mm? (all terminals)

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

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

2) 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.

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) All control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 12.25 and 13.15, respectively.

Input signals

* Analog speed/frequency reference (Al1)

e Start, pulse (DI1)

e 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)




66 Control macros

Alternate macro

This macro provides an 1/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

[ S1 [ AU/l [Voltage/Current selection for Al1: UMM |

6) [ S2 [ Al2un [Voltage/Current selection for Al2: U@ |

Xl Reference voltage and analog inputs and outputs
o SCR Signal cable shield (screen)
1..10 koh% Al1 Ext. speed/frequency reference 1: 0...10 V
l‘._ 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
500 ohm AO2 Motor current: 0...20 mA
AGND Analog output circuit common
AO1 I/U Voltage/Current selection for AO1: | Il U
X2 & X3  Aux. voltage output and programmable digital inputs
+24V Aucxiliary voltage output +24 V DC, max. 250 mA
DGND Aucxiliary 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)
DI6 Run enable; if 0, drive stops
X7, X8 Relay outputs
RO1C Ready run
S RO1A —\J 250V AC/30V DC
K H ROB__ 2A
RO2C Running
S RO2A :L 250V AC/30V DC
= RO2B__ I 2A
RO3C Fault (-1)
S RO3A :| 250V AC/30V DC
— < H RO3B - 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
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) must be closed for the drive to start. See chapter
4) 36 SGND The Safe torque off function in the Hardware
37 IN manual of the drive.
38 IN2
See the notes on X10 24 V AC/DC

the next page. 5) 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
24V AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
RO...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...R9: 0.14...2.5 mm? (all terminals)

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

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
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.

8) All control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 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)




68 Control macros

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

6) [ S1 [ At UI Voltage/Current selection for Al1: U | |
[ S2 [ Voltage/Curre [ Voltage/Current selection for Al2: U [N | |
XI 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
AO1 Output frequency: 0...20 mA
AO2 Motor current: 0...20 mA
AGND Analog output circuit common

AO1 I/U Voltage/Current selection for AO1: | Il U
X2 & X3  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)

DI3 Reference up”)

Dl4 Reference down

DI5 Constant frequency/speed 17

DI6 Run enable; If 0, drive stops

X7, X8 Relay outputs

RO1C Ready run
b RO1A : 250V AC/30V DC
K ROB___ - 2A
RO2C Running
V4 RO2A 250V AC/30V DC
<H RO2B__ | ] 2A
RO3C Fault (-1)
4 RO3A : 250V AC/30V DC
e o I RO3B | 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
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
) The Safe torque off function in the Hardware
37 IN1 manual of the drive.
38 IN2
See the notes on X10 24 VAC/DC

the next page. 5) 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
24 V AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
RO...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...R9: 0.14...2.5 mm? (all terminals)

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

Notes:

") If DI3 and D14 are both active or inactive, the frequency/speed reference is unchanged.
The existing frequency/speed reference is stored during stop and power down.

2) In 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) All control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 12.25 and 13.15, respectively.

Input signals

* Start/Stop selection (DI1)

* Direction selection (DI2)

* Reference up (DI3)

* Reference down (DI4)

* 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.

5 [ S1 [ AU/l [Voltage/Current selection for Al1: UMM | |
[ S2 [ Al2un [Voltage/Current selection for Al2: U@ | |
Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)
Al1 Output speed/freq, reference (Hand): 0...10 V
AGND Analog input circuit common

Default control connections for the Hand/Auto macro
+10V Reference voltage 10 V DC
Al2 Output speed/freq, ref. (Auto): 4...20 mA"

1...10 kohm% é :‘_
f 1
AGND Analog input circuit common

max. %‘: AO1 Output frequency: 0...20 mA

AO2 Motor current: 0...20 mA
AGND Analog output circuit common
AO1 I/U Voltage/Current selection for AO1: | Il U
X2 & X3  Aux. voltage output and programmable digital inputs
+24V Aucxiliary voltage output +24 V DC, max. 250 mA

DGND Aucxiliary voltage output common
DCOM Digital input common for all
DI1 Stop (0) / Start (1) (Hand)
DI2 Forward (0) / Reverse (1) (Hand)
DI3 Hand control (0) / Auto control (1)
Dl4 Run enable; if 0, drive stops
DI5 Forward (0) / Reverse (1) (Auto)

DI6 Stop (0) / Start (1) (Auto)
X6, X7, X8 Relay outputs

RO1C Ready run
bl RO1A 250V AC/30V DC
<HH ROB ] 2A
RO2C Running
bd RO2A :l 250 VAC/30V DC
<H RO28__ | 2A
RO3C Fault (-1)
b RO3A :l 250 VAC/30V DC
— RO3B__ | - 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
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
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
See the notes on X10 24 V AC/DC

the next page. 4 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
) 24V AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
RO...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...R9: 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) Al control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 12.25 and 13.15, respectively.

Input signals

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

e 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 selectto Hand/PID.

Default control connections for the Hand/PID macro

S1

A UL ]

Voltage/Current selection for Al1: U I |

S2

AR UM |

Voltage/Current selection for Al2: U I |

o]
1...10 kohm o
%. T

Xl

Reference voltage and analog inputs and outputs

SCR Signal cable shield (screen)
Al Ext. Hand reference or Ext. PID ref.: 0...10 V7
AGND Analog input circuit common
+10V Reference voltage 10 V DC
Al2 Actual PID feedback: 4...20 mA?)
AGND Analog input circuit common
AO1 Output frequency: 0...20 mA
AO2 Motor current: 0...20 mA
AGND Analog output circuit common
AO1 I/U Voltage/Current selection for AO1: | Il U

X2 & X3 Aux. voltage output and programmable digital inputs

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

X6, X7, X8 Relay outputs
RO1C Ready run
b4 RO1A : 250 VAC/30V DC
KH™ RO1B | 2A
RO2C Running
S RO2A : 250V AC/30V DC
KH RO2B |- 2A
RO3C Fault (-1)
bd RO3A : 250V AC/30V DC
—<H RO3B | 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OouUT1
35 ouT?2 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

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

See the notes on
the next page. 6) “2

24 V AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
RO...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...R9: 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) In 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) All control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 12.25 and 13.15, respectively.

Input signals

* Analog reference (Al1)

* Actual feedback from PID (Al2)

* Control location (Hand or PID) selection (DI2)
e 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

[ S1 [ AI1UN Voltage/Current selection for Al1: U |

[ S2 [ AI2U/n [Voltage/Current selection for Al2: U @D |

Reference voltage and analog inputs and outputs

o SCR Signal cable shield (screen)
1 10 koh% Al Ext. PID reference: 0...10 V
= AGND Analog input circuit common
+10V Reference voltage 10 V DC
= Al2 Actual PID feedback: 4...20 mA"
g 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
AO1 I/U Voltage/Current selection for AO1: | Il U
X2 & X3 Aux. voltage output and programmable digital inputs
+24V Auxiliary voltage output +24 V DC, max. 250 mA
DGND Aucxiliary voltage output common
DCOM Digital input common for all
DI1 Stop (0) / Start (1) PID
DI2 Internal setpoint sel1°)
DI3 Internal setpoint sel2)
DI4 Constant frequency 1: parameter 28.26 %)
DI5 Run enable; if 0, drive stops
DI6 Not configured
X6, X7, X8 Relay outputs
RO1C Ready run
bd RO1A :l 250 VAC/30V DC
L RO1B |- 2A
RO2C Running
il RO2A : 250V AC/30V DC
FH H RO2B 2A
RO3C Fault (-1)
bd RO3A :l 250V AC/30V DC
L RO3B 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OouUT1
35 ouT?2 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
:g :m; manual of the drive.

See the notes on
the next page.

X10 24 V AC/DC

6) 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
24 V AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
RO...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...R9: 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) If Constant frequency is activated it overrides the reference from the PID controller output.

%) 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.

7) Al control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 12.25 and 13.15, respectively.

Input signals

* Analog reference (Al1)

* Actual feedback from PID (Al2)
e 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

[ S1 [ Atun ]

Voltage/Current selection for Al1: U I |

[ s2 [ A2ul__|

Voltage/Current selection for Al2: U I |

Reference voltage and analog inputs and outputs

o SCR Signal cable shield (screen)
1..10 koh% Al Not configured.
= AGND Analog input circuit common
+10V Reference voltage 10 V DC
= Al2 Actual PID feedback: 4..20 mA ")
g 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
AO1 I/U Voltage/Current selection for AO1: | Il U
X2 & X3 Aux. voltage output and programmable digital inputs
+24V Auxiliary voltage output +24 V DC, max. 250 mA
DGND Aucxiliary voltage output common
DCOM Digital input common for all
DI1 Stop (0) / Start (1) PID
DI2 Not configured
DI3 Not configured
DI4 Constant frequency 1: parameter 28.26 %)
DI5 Run enable; if 0, drive stops
DI6 Not configured
X6, X7, X8 Relay outputs
RO1C Ready run
bd RO1A :l 250V AC/30VDC
L RO1B |- 2A
RO2C Running
il RO2A : 250V AC/30V DC
FH H RO2B 2A
RO3C Fault (-1)
bd RO3A :l 250V AC/30V DC
L RO3B 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OouT1
35 ouT?2 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
:g :m; manual of the drive.

See the notes on
the next page.

X10 24 V AC/DC

5) 24V AC/DC+ in
24 VAC/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:
RO...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...R9: 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) If 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) All control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 12.25 and 13.15, respectively.

Input signals

* PID setpoint given from the control panel
* 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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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

o]
1...10 kohm o
%. T

connections for the PFC macro

[ S1 [ AI1UN Voltage/Current selection for Al1: U |
[ S2 [ AI2U/n [Voltage/Current selection for Al2: U @D |
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

Al2 Actual PID feedback: 4...20 mA"
AGND Analog input circuit common

AO1 Output frequency: 0...20 mA

AO2 Motor current: 0...20 mA

AGND Analog output circuit common

AO1 I/U Voltage/Current selection for AO1: | Il U
X2 & X3 Aux. voltage output and programmable digital inputs

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

DGND Aucxiliary voltage output common

DCOM Digital input common for all

DI1 Not configured
DI2 Run enable; if 0, drive stops
DI3 Not configured
DI4 Not configured
DI5 Not configured

DI6 Stop (0) / Start (1)

X6, X7, X8 Relay outputs

RO1C Running
bd RO1A : 250 VAC/30V DC
k] ROB__ | 2A
RO2C Fault (-1)
il RO2A : 250V AC/30V DC
FH H RO2B 2A
RO3C PFC2 (2nd motor=1st aux. motor)
bd RO3A : 250V AC/30V DC
—<H RO3B | 2A
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See chapter
30 A- Fieldbus control through the embedded fieldbus
31 DGND interface (EFB) on page 399.
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OouUT1
35 ouT?2 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
:g IN1 manual of the drive.
IN2

See the notes on
the next page.

X10 24 V AC/DC

4) 24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
24 V AC/DC- in | control unit when the main supply is disconnected.
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Terminal sizes:
RO...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...R9: 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) Al control boards do not have switches S1, S2 and S3. In that case, select voltage or current
for inputs Al1 and Al2 and output AO1 with parameters 72.75, 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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Parameter default values for different macros

Chapter Parameters on page 743 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.
96.04 Macro select 1= 17 = "= 12 = 13 =
ABB standard | ABB stan- 3-wire Alternate Motor potenti-
dard (vector) ometer
10.24 RO1 source 2 = Ready run (2= Ready run |2 = Ready run |2 = Ready run |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 |50.0 1500.0 50.0 50.0 50.0
max
13.12 AO1 source 2 = QOutput 1 = Motor 2 = Output 2 = QOutput 2 = Output
frequency speed used frequency frequency frequency
13.18 AO1 source max |50.0 1500.0 50.0 50.0 50.0
19.11 Ext1/Ext2 0=EXT1 0=EXT1 0=EXT1 0=EXT1 0=EXT1
selection
20.01 Ext1 commands |2 =In1 Start; |2=In1 Start; |5=In1P Start; |3 =In1 Start 1=In1 Start
In2 Dir In2 Dir In2 Stop; In3 | fwd; In2 Start
20.03 Ext1in1 source |2=DI1 2=DI1 2=DI1 2=DI1 0 = Not
selected
20.04 Ext1in2 source 3=DI2 0 = Not 3=DI2 3=DI2 3=DI2
selected
20.05 Ext1in3 source |0 = Not 0 = Not 4=DI3 0 = Not 0 = Not
selected selected selected selected
20.06 Ext2 commands |0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
selected selected selected selected selected
20.08 Ext2in1 source |0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
selected selected selected selected selected
20.09 Ext2in2 source |0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
selected selected selected selected selected
20.12 Run enable 1 1= Selected |1= Selected |1 = Selected |7 =DI6 7=DI6
source
22.11 Ext1 speed refl |1 =Al1scaled |1 = Al1scaled [1=Al1scaled [1=Al1scaled |15 = Motor
potentiometer
22.18 Ext2 speedrefl |0 = Zero 0= Zero 0= Zero 0= Zero 0= Zero
22.22 Constant speed |4 =DI3 4 =DI3 5=Dl4 4 =DI3 6=DI5
sel1
22.23 Constant speed |5=DI4 5=Dl4 6=DI5 5=Dl4 0 = Not
sel2 selected
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96.04 Macro select 2= 3= 14 = 15 = 16 =
Hand/Auto Hand/PID PID Panel PID PFC
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) |44 = PFC2
12.20 Al1 scaled at Al1 {50.0 50.0 50.0 50.0 50.0
max
13.12 AO1 source 2 = Output 2 = Output 2 = QOutput 2 = Output 2 = 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 5=DI3 4 =DI2 0 =EXT1 0= EXT1 1=EXT2
selection
20.01 Ext1 commands |2 =In1 Start; |1 =In1 Start 1 =In1 Start 1 =In1 Start 1 =In1 Start
In2 Dir
20.03 Ext1in1 source 2=DI1 2=DI1 2=DI1 2=DI1 2=DI1
20.04 Ext1in2 source |3 =DI2 0 = Not 0 = Not 0 = Not 0 = Not
selected selected selected selected
20.05 Ext1in3 source |0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
selected selected selected selected selected
20.06 Ext2 commands |2 =In1 Start; (1 =In1 Start 0 = Not 0 = Not 1 =In1 Start
In2 Dir selected selected
20.08 Ext2in1 source |7 =DI6 7=DI6 0 = Not 0 = Not 7=DI6
selected selected
20.09 Ext2in2 source |6 =DI5 0 = Not 0 = Not 0 = Not 0 = Not
selected selected selected selected
20.12 Run enable 1 5=Dl4 6 =DI5 6 =DI5 6 =DI5 3=DI2
source
22.11 Ext1 speedrefl |1 =Al1 scaled |1 = Al1 scaled (16 = PID 16 = PID 16 = PID
22.18 Ext2 speedreflt |2 =AI2 scaled |16 = PID 0 =Zero 0 = Zero 16 = PID
22.22 Constant speed |0 = Not 4 =DI3 5=Dl4 5=DIl4 0 = Not
sell selected selected
22.23 Constant speed |0 = Not 5=Dl4 0 = Not 0 = Not 0 = Not
sel2 selected selected selected selected
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96.04 Macro select 1= 17 = "= 12= 13 =
ABB standard | ABB stan- 3-wire Alternate Motor potenti-
dard (vector) ometer
22.71 Motor 0 = Disabled |0 = Disabled |0 = Disabled |0 = Disabled |1 = Enabled
potentiometer (init at stop
function /power-up)
22.73 Motor 0 = Not 0 = Not 0 = Not 0 = Not 4=DI3
potentiometer up | selected selected selected selected
source
22.74 Motor 0 = Not 0 = Not 0 = Not 0 = Not 5=Dl4
potentiometer selected selected selected selected
down source
28.11 Ext1 frequency |1=Al1scaled |1=Al1scaled |1=Al1scaled |1=Al1scaled |15 = Motor
ref1 potentiometer
28.15 Ext1 frequency |0 = Zero 0= Zero 0= Zero 0= Zero 0= Zero
ref2
28.22 Constant 4=DI3 4=DI3 5=Dl4 4=DI3 6 =DI5
frequency sel1
28.23 Constant 5=DIl4 5=DIl4 6 =DI5 5=DIl4 0 = Not
frequency sel2 selected
28.71 Freq ramp set 6=DI5 6=DI5 0=Acc/Dec |6=DI5 0 = Acc/Dec
selection time 1 time 1
40.07 Process PID 0= Off 0= Off 0= Off 0 = Off 0= Off
operation mode
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 0 = Not 0 = Not
source selected selected selected selected selected
40.19 Set 1 internal 0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
setpoint sel1 selected selected selected selected selected
40.20 Set 1 internal 0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
setpoint sel2 selected 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 PFC configuration|0 = Off 0= Off 0= Off 0= Off 0= Off

76.25

Number of motors

N

76.27

Max number of
motors allowed
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96.04 Macro select 2= 3= 14 = 15 = 16 =
Hand/Auto Hand/PID PID Panel PID PFC

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

22.73 Motor 0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
potentiometer up | selected selected selected selected selected
source

22.74 Motor 0 = Not 0 = Not 0 = Not 0 = Not 0 = Not
potentiometer selected selected selected selected selected
down source

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

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

28.22 Constant 0 = Not 4 =DI3 5=DIl4 5=DIl4 0 = Not
frequency selt selected selected

28.23 Constant 0 = Not 5=Dl4 0 = Not 0 = Not 0 = Not
frequency sel2 selected selected selected selected

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

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

76.25 Number of motors |1 1 1 1 2

76.27 Max number of 1 1 1 1 2

motors allowed
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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 AC580 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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Drive

—+ vo" PLC
(= Programmable
logic controller)

u |
Embedded fieldbus I || I‘ I‘ I‘ |
I

interface

Fieldbus adapter (Fxxx)

Control panel or Drive composer
PC tool (optional)

) Extra inputs/outputs can be added by installing an optional I/O extension module
(CMOD-01, CMOD-02 or CHDI-01) 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 719.76 Local control
mode).

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 79.17 Local
control disable.

The user can select by a parameter (49.05 Communication loss action) how the drive
reacts to a control panel or PC tool communication break. (The parameter has no
effect in external control.)

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 /O extension modules

» the fieldbus interface (via the embedded fieldbus interface or an optional fieldbus
adapter module).
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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 20.017...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 79.71
Ext1/Ext2 selection). The source of reference is selectable for each operating mode
separately.

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).

Block diagram: EXT1/EXT2 selection for speed control

Input 1 —— Ext1 speed reft Function
Input 2 — 22,11 Ext1 speed ref1
Input 3 — or a math. EXT1

function of Ext1
speed ref1 and

Input 1 —— Ext1 speed ref2 Ext1 speed ref2
Input2 — 22 12 Select
Input 3 —| 22.13
Default =
G — EXT1
Input 1 —— Ext2 speed reft Function 7977
Input 2 — 22 18 Ext2 speed ref1 -
Input 3 or a math. Ext1/Ext2 selection

function of Ext2
speed ref1 and
Input 1 —— Ext2 speed ref2 Ext2 speed ref2 EXT2

Input2 — 22 19
Input 3 22.20
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Block diagram: EXT1/EXT2 selection for frequency control

Input 1 —— Ext1 frequency Function
Input 2 — ref1 Ext1 frequency
Input 3 | 28.11 ref1 ora math. EXT1
function of Ext1
frequency ref1
Input 1 — Ext1 frequency and Ext1
Input 2 —| ref2 frequency ref2 Select
Input3 1 28.12 28.13
Default =
G — EXT1
Input 1 —— Ext2 frequency Function
Input 2 —{ ref1 19.17
npu re Ext2 frequency
Input3 —|{ 28.15 ref1 or a math. Ext1/Ext2 selection
function of Ext2
frequency ref1
Input 1 — Ext2 frequency and Ext? EXT2
Input 2 — ref2 frequency ref2
Input3 1 28.16 28.17

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

DH EE)” EXT1
: DI6 6 — Run
DI6

Embedded fieldbus EFB MCW bit 3 T

Fieldbus adapter FBA A MCW bit 3

Timed function Timed function 1...3

Supervision 1...3
Other [bit]

Supervision

A bit in a parameter

Settings

* Menu - Primary settings - Start, stop, reference - Secondary control
location; Menu - Primary settings - Start, stop, reference

» Parameters 19.11 Ext1/Ext2 selection (page 184); 20.01...20.10 (page 186).
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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
|
r-=-—=-=-=-=-=-=-=--- T - - - R 1
I | I
Torque reference Speed reference Frequency reference
Parameter group 26 Parameter group 22 Parameter group 28
Torque reference chain Speed reference Frequency reference

V.

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.
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Process PID setpoint and
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(p 452)
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Process PID controller
(p 453))

Torque reference
source selection and
modification

(p 449)

Speed reference
source selection |

(p 444))

7

Frequency reference
source selection and
modification
(p 442...443)

\

V
Speed reference source
selection Il
(p 445)

Ay 4
\V/
Speed reference ramping and
shaping
(p 446)

7

\

V
Speed error calculation
(p 447)

N L

\

v
Speed controller
(p 448)

Vi

V
Reference selection for torque
controller

(p 450)

\/
\4

Torque limitation
(p 4517)

N\ L
AV

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 204.

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 222.

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 226.

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
99).

» Emergency stop modes OFF1 and OFF3: Drive stops along the defined
deceleration ramp and drive modulation stops.

» Jogging mode: Drive starts and accelerates to the defined speed when the
jogging signal is activated. For more information, see section Jogging (page 718).

* Pre-magnetization: DC magnetization of the motor before start. For more
information, see section Pre-magnetization (page 115).

» DC hold: Locking the rotor at (near) zero speed in the middle of normal operation.
For more information, see section DC hold (page 715).

* Pre-heating (motor heating): Keeping the motor warm when the drive is stopped.
For more information, see section Pre-heating (Motor heating) (page 116).
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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
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 V DC power supply is used for the drive control unit, it is
highly recommended 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.
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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 by a switch
on the control unit (in firmware ASCL2 and ASCL4), or with parameters (in firmware
ASCD2 and ASCD4). Each input can be filtered, inverted and scaled.

Settings
Parameter group 72 Standard Al (page 166).

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 by a switch on the control
unit (in firmware ASCL2 and ASCL4), or with a parameter (in firmware ASCD2 and
ASCD4). Analog output 2 always uses current. Each output can be filtered, inverted
and scaled.

Settings
Parameter group 73 Standard AO (page 170).

Programmable digital inputs and outputs
The control unit has six digital inputs.

Digital input DI5 or DI6 can be used as a frequency input. DI5 is used with firmware
ASCL2 and ASCL4 and DI6 is used with firmware ASCD2 and ASCD4. The panel
shows the appropriate selection only.

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
Parameter groups 70 Standard DI, RO (page 159) and 11 Standard DIO, FI, FO
(page 164).

Programmable frequency input and output

Digital input DI5 or DI6 can be configured as a frequency input. DI5 is used with
firmware ASCD2 and ASCD4 and DI6 is used with firmware ASCL2 and ASCL4. The
panel shows the appropriate selection only.

A frequency output can be implemented with a CMOD-01 multifunction extension
module.
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Settings
Parameter groups 70 Standard DI, RO (page 159) and 11 Standard DIO, FI, FO
(page 164).

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
Parameter group 70 Standard DI, RO (page 159).

Programmable 1/0 extensions

Inputs and outputs can be added by using a CMOD-01 multifunction extension
module or a CHDI-01 115/230 V digital input extension module. The module is
mounted on option slot 2 of the control unit.

The table below shows the number of /0 on the control unit as well as optional
CMOD-01 and a CHDI-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
CHDI-01 6 (115/230 V) - - - - 2

The I/0 extension module can be activated and configured using parameter group
15.

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
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.

Settings

Parameter group 75 I/O extension module (page 176).

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 399) and Fieldbus control through a fieldbus adapter (page




Program features 95

427).

Settings

Parameter groups 50 Fieldbus adapter (FBA) (page 302), 51 FBA A settings (page
306), 52 FBA A data in (page 307), and 53 FBA A data out (page 308) and 58
Embedded fieldbus (page 308).
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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 Speed scaling or 46.02 Frequency scaling. The user can
switch between two preset ramp sets using a binary source such as a digital input.
For speed 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 Nominal torque
scale).

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.

Variable slope is only supported in remote control.

Settings

Parameters 23.28 Variable slope (page 215) and 23.29 Variable slope rate (page
215).

Special acceleration/deceleration ramps

The acceleration/deceleration times for the jogging function can be defined
separately; see section Jogging (page 718).

The change rate of the motor potentiometer function (page 7217) is adjustable. The
same rate applies in both directions.

A deceleration ramp can be defined for emergency stop (“Off3” mode).
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Settings

* Menu - Primary settings - Ramps

» Speed reference ramping: Parameters 23.7171...23.15 and 46.01
(pages 213 and 297).

* Torque reference ramping: Parameters 071.30, 26.18 and 26.719
(pages 748 and 225).

* Frequency reference ramping: Parameters 28.71... and 46.02
(pages 233 and 297).

» Jogging: Parameters 23.20 and 23.21 (page 214).
* Motor potentiometer: Parameter 22.75 (page 212).

» Emergency stop (“Off3” mode): Parameter 23.23 Emergency stop time
(page 214).

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.

WARNING: Speeds and frequencies override the normal reference
irrespective of where the reference is coming from.

Settings

* Menu - Primary settings - Start, stop, reference - Constant frequencies,
Menu - Primary settings - Start, stop, reference - Constant speeds

» Parameter groups 22 Speed reference selection (page 204) and 28 Frequency
reference chain (page 226).

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 (22.07 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.
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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.

Example
A fan 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)
1 Par. 22.52 = 540 rpm
1560 |- ------- 2 | Par. 22.53 =690 rpm
1380 |- - - - - - 3 | Par. 22.54 = 1380 rpm
B 4 | Par. 22.55 = 1560 rpm
690 |- - - B
540 |- >
1 2 3 4 22.87 Speed reference act 7 (rpm)
(input of function)

Settings

+ Critical speeds: parameters 22.517...22.57 (page 210)
» Critical frequencies: parameters 28.57...28.57 (page 233).

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 /
0.8 /

0.6

0.4

0.2 =C)

0.0

-0.2 trrrrrrrrrrrrr
0

s A A A
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

Parameter group 37 User load curve (page 275).

Control macros

Control macros are predefined parameter edits and 1/O configurations. See chapter
Control macros (page 59).

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.
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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 452 and 453.

Setpoint ———
Limitation
Process Speed, torque or
Filter PID —»%—» frequency
reference chain

Al Process [ i "
Az — actual
e values
FBA —

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 location EXT2; see
section Local control vs. external control (page 85).
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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. Set the 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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Setpoint Sleep boost time (40.45)
B )
1 1
Sleep boost step (40.4(;)-1- o
L L Time
Actual value ' ' Wake-up delay
X X (40.48)
Non-inverted ! : —
(40.31 = Not inverted (Ref - Fbk)) | | \
l 1 1
Wake-up level L) Y A
(Setpoint - Wake-up deviation [40.47]) : k . X
T 0 T T Time
Actual value : : : :
Wakewplevel il TN\
(Setpoint + Wake-up deviation [40.47]) ! :
1 1
Inverted (40.31 = Inverted (Fbk - Ref)) X X
Time
Motor speed : : X X
1 1 1 1
I l I l
tsq = Sleep delay (40.44) Sleep mode
—
t<ty | : !
1 1
| Sleeplevel N\ _ _ _/ N\ __..._. :_ . '
(40.43) : :
1 1
: - Time
! STOP ' START
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.
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Settings

* Menu - Primary settings - PID
» Parameter 96.04 Macro select (macro selection)

» Parameter groups 40 Process PID set 1 (page 278) and 41 Process PID set 2
(page 289).

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 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.

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 770).

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
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for informing the PFC logic that a motor is not available (for example due to
maintenance or manual direct-on-line starting).

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
next pump/fan unit to be started and starts controlling the speed of that one, while the
previously controlled unit now is 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.

Settings

» Parameter 96.04 Macro select (macro selection)
» Parameter group 70 Standard DI, RO (page 159)
» Parameter group 40 Process PID set 1 (page 278)

» Parameter groups 76 PFC configuration (page 318) and 77 PFC maintenance
and monitoring (page 323).

Timed functions

See parameter group 34 Timed functions. Settings

Parameter group 34 Timed functions (page 255).

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.




Program features 105

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
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.

The following example shows the behavior of the motor potentiometer value.

1
22.73 4 |_

[ ' | ' |

1
22.74 *

0

22.77

22.75

22.80
0

22.76

Settings
Parameters 22.71...22.80 (page 210).

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
106. The tables below the state diagram detail the states and transitions. The timing
diagram on page 7108 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 0 of parameter 44.01 Brake control
status. This bit should be selected as the source of a relay output (or a digital
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input/output in output mode) which is then wired to the brake actuator through a relay.
See the wiring example on page 709.

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

Parameter group 44 Mechanical brake control (page 292).

Brake state diagram

2

(from any state)

(from any state)

9

BRAKE DISABLED

o

BRAKE CLOSED @ ) BRAKE OPENING

& 6 Q

BRAKE CLOSING BRAKE OPEN

BRAKE CLOSING
DELAY

©

BRAKE CLOSING WAIT |«

A

o

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 (44.07 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 (44.07 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 ( @ )

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).

© 00N O WN -
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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.

| |
Start command
(06.16 b5) :—! !
1

Modulating (06.76 b6) ' N
tmd |

Ready ref (06.71 b2) |

|
|
1
|
|
Speed reference | | | |
I
1

Brake control signal ool
(44.01 b0)|—|4 fog i

Hold stopped request | |

(44.01 b2) | —

Ramp to stopped

O
|
request (44.01 b3) | | | |

BCW BRAKE CLOSING WAIT
BCD BRAKE CLOSING DELAY

! !
State 3%4525[) BRAKE OPENING BRAKE OPEN scw | 5CD CBL%ASKE%
BRAKE CLOSING
1 2 3 4 5 6 8
tma Motor magnetization delay
tog Brake open delay (parameter 44.08 Brake open delay)
Nes Brake close speed (parameter 44.14 Brake close level)
teq 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 710.24 RO1 source is set to Brake command (ie. bit 0 of 44.01
Brake control status.

[ "Brake control | | Drive control unit
i hardware i i X8
. 115/230 VAC . ' [20 [ROTA
- T 19 |RO1C 7
i G~ - ‘ 21 |[RO1B !
,  Emergency F
L _brake |
r |
@"’ |
Motor l i
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Motor control

Motor types

The drive supports asynchronous AC induction, permanent magnet (PM) and
synchronous reluctance motors (SynRM). Synchronous reluctance motors are,
however, supported in firmware versions ASCD2 and ASCD4 only. Only the
supported selections are shown. To check the firmware version, select Menu -
System info - Drive.

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
99.13 ID run requested (page 340).

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.

It is recommended to activate scalar motor control mode in the following situations:

« |f 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.
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See also section Operating modes of the drive (page 89).

IR compensation for scalar motor control

IR compensation (also known as
voltage boost) is available only when
the motor control mode is scalar. When
IR compensation is activated, the drive
gives an extra voltage boost to the
motor at low speeds. IR compensation
is useful in applications, such as
positive displacement pumps, that
require a high break-away torque.

Motor voltage

IR compensation

/

~— No compensation

>f(Hz)

In vector control, no IR compensation is
possible or needed as it is applied automatically.

Settings

* Menu - Primary settings - Motor - IR compensation

» Parameters 97.13 IR compensation (page 335) and 99.04 Motor control mode
(page 338)

» Parameter group 28 Frequency reference chain (page 226).

Vector control

Vector control is the motor control mode that is intended for applications where high
control accuracy is needed. It requires an identification run at startup. Vector control
cannot be used in all applications, eg sine filters.

The switching of the output semiconductors is controlled to achieve the required
stator flux and motor torque. The output frequency is changed only if the actual
torque and stator flux values differ from their reference values by more than the
allowed hysteresis. The reference value for the torque controller comes from the
speed controller or directly from an external torque reference source.

Motor control requires measurement of the DC voltage and two motor phase
currents. Stator flux is calculated by integrating the motor voltage in vector space.
Motor torque is calculated as a cross product of the stator flux and the rotor current.
By utilizing the identified motor model, the stator flux estimate is improved. Actual
motor shaft speed is not needed for the motor control.

The main difference between traditional control and vector control is that torque
control operates at the same time level as the power switch control. There is no
separate voltage and frequency controlled PWM modulator; the output stage
switching is wholly based on the electromagnetic state of the motor.

The best motor control accuracy is achieved by activating a separate motor
identification run (normal ID run).
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See also section Speed compensated stop (page 121).

Settings

* Menu - Primary settings - Motor - Control mode
* Parameters 99.04 Motor control mode (page 338) and 99.13 ID run requested

(page 340).

Speed control performance figures

The table below shows typical performance figures for speed control.

Speed control Performance
Static accuracy 20% of motor nominal
slip

Dynamic accuracy

< 10% s with 100%
torque step (with default
speed controller tuning)

Tuned speed
controller

< 2% s with 100%
torque step

T (o
T )

100 T

Tload

t(s)

»
!

Nact-Nref
N

Area<10% s

Ty = rated motor torque
ny = rated motor speed
nyet = actual speed

n.es = speed reference
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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.

T
7O
N Tref JAN
Torque control Performance 100 T
Non-linearity + 5% with nominal 90-|- - - - / act
torque .
(+ 20% at the most '
demanding operating X
point) !
Torque step rise time |< 10 ms with nominal !
torque .
10-=---)f t(s)
<'5 ms
Ty = rated motor torque
Tref = torque reference
Taet = actual torque

Power loss ride-through

See section Undervoltage control (power loss ride-through) on page 122.

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 U/f 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
* Menu - Primary settings - Motor - U/f ratio
» Parameter 97.20 U/F ratio (page 335).

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.

Moto; T_Br(%) Tg, = Braking torque
spee ; =100 Nm
No flux braking 60+
< 40+ Flux braking
20+
Flux braking 1 No flux braking
t(s) T 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

* Menu - Primary settings - Motor - Flux braking
» Parameter 97.05 Flux braking (page 333).

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 (27.07 Vector 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

Parameters 21.01 Vector start mode, 21.19 Scalar start mode, 21.02 Magnetization
time

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 27.08 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 271.10 DC current reference. When the
reference exceeds parameter 27.09 DC hold speed, normal drive operation
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continues.
A
Motor speed DC hold
Reference .
t
21.09 DC hold speed \\/
t
Settings

Parameters 21.08 DC current control and 21.09 DC hold speed

Post-magnetization

The function keeps the motor magnetized for a certain period (parameter 27.77 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 27.08 DC current control. The magnetization
current is set by parameter 21.70 DC current reference.

Note: Post-magnetization is only available when ramp stop is selected (see
parameter 271.03 Stop mode). Post-magnetization is only supported in vector control.

Settings

Parameters 21.03 Stop mode (page 7197), 21.08 DC current control and 21.11 Pre-
heating input source.

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 zero speed (see bit 0 in parameter 06.79
Speed control status word). If the drive is running above zero speed, pre-heating is
delayed by 60 seconds to prevent excessive current.
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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.
Notes:

* In applications where the motor keeps rotating for a long time after the modulation
is stopped, it is recommended 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.
* Pre-heating uses DC hold to produce current.

Settings

* Menu - Primary settings - Motor - Pre-heating

» Parameters 21.14 Pre-heating input source and 21.16 Pre-heating current (page
200)

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

* Menu - Energy efficiency
» Parameter 45.11 Energy optimizer (page 296)

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.
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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, 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
Parameter 97.01 Switching frequency reference and 97.02 Minimum switching
frequency (page 324).

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 30.711 Minimum speed or 30.12 Maximum speed.

Motor speed
Overspeed trip level
} 31.30 Overspeed trip margin
30.12 A
I I
I I
0 Il Il
- - Time
Rush control active
30.11
} 31.30 Overspeed trip margin
i OErsE—:ed_triﬁevg - T

The function is based on a PI controller. The program sets the proportional gain to
10.0 and integration time to 2.0 s.

Jogging

The jogging function s 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.
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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).

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 } [ (. (. I1H I
Jog cmd
| (I s e — — — e | o
Jog [ | [ [ 1 [l | | | | LI
Start omd ||||||||—|’—'—' | sl
IR | | |
Speed
P I I A O O | |
N || | [ |
I | I | [ |
LI\ | || | [ |
T T T L T T L T T L T T T T L »
172 34 56 78 9 10 11 12 13 1415 16 1718 t
Phase g%% Jog 323 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.
3-4 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.
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Jog Start o
Phase emd Jog emd Description
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 23.717...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 23.71...23.15).

12-13 X 0 Drive is stopped.

13-14 X 1 Drive accelerates to the speed reference along the selected
acceleration ramp (parameters 23.77...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 446.

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 d. 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 06.07 Main control word,
bits 8...9) use the references and ramp times defined for jogging, but do not
require the jog signal.
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Settings

* Menu - Primary settings - Start, stop, reference - Jogging

» Parameters 20.25 Jogging enable (page 194), 20.26 Jogging 1 start source (page
195), 20.27 Jogging 2 start source (page 195), 22.42 Jogging 1 ref (page 209),
22.43 Jogging 2 ref (page 209), 23.20 Acc time jogging (page 214) and 23.21 Dec
time jogging (page 214).

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
A Sto 21.31
conEmand D2 = Additional delay calculated by
Max. | speed compensated stop
speed -

>
D1

| |
| |
| |
: : Area A + Area B = Area C
| L

Used

speed - /A | X '
VUK.

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

Parameters 27.30 Speed compensated stop mode (page 203), 21.31 Speed comp
stop delay (page 203) and 21.32 Speed comp stop threshold (page 203).
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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.

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.

Note: Units equipped with a main contactor must be equipped with a hold circuit (e.g.
UPS) to keep the contactor control circuit closed during a short supply break.

Uinputpower
Tm fout Upc
(N‘m) (Hz) (Vdc) Und
160 80 520
120 60 390

f
80 40 260 out
40 20 130 //

t(s)

1.6 5.8 8 1.2 15.4

Upc = Intermediate circuit voltage of the drive, f,; = Output frequency of the drive,
Ty = 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.
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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 Vector 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.

Automatic restart

It is possible to restart the drive automatically after a short (max. 5 seconds) power
supply failure by using the Automatic restart function, provided that the drive is
allowed to run for 5 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.

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.

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 is displayed by parameter 07.771 DC
voltage.
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The following table shows the values of selected DC voltage levels. Note that the
absolute voltages vary according to the drive/inverter type and AC supply voltage

range.

DC voltage level [V]

See 95.01 Supply voltage.

AC supply voltage range [V]

AC supply voltage range [V]

380...415 440...480
Overvoltage fault limit 840 840
Overvoltage control limit 780 780
Internal brake chopper start limit 780 780
Internal brake chopper stop limit 760 760
Overvoltage warning limit 745 745

Undervoltage warning limit

0.85x1.41xpar 95.03 value ")
0.85x1.41x380 = 455 2)

0.85x1.41xpar 95.03 value V)
0.85x1.41x440 = 527 2

Undervoltage control limit

0.75x1.41xpar 95.03 value )
0.75%1.41x380 = 402 2

0.75x1.41xpar 95.03 value V)
0.75%1.41x440 = 465 2)

Charging relay closing limit

0.75x1.41xpar 95.03 value )
0.75%1.41x380 = 402 2

0.75x1.41xpar 95.03 value V)
0.75%1.41x440 = 465 2)

Charging relay opening limit

0.65x1.41xpar 95.03 value ")
0.65%1.41x380 = 348 2)

0.65x1.41 xpar 95.03 value V)
0.65%1.41x440 = 403 2

DC voltage at upper bound of supply
voltage range (Upcmax)

560

648

DC voltage at lower bound of supply
voltage range (Upcmin)

513

594

Charging activation/standby limit 3)

0.65x1.41xpar 95.03 value )
0.65%1.41x380 = 348 2)

0.65x1.41xpar 95.03 value V)
0.65%1.41x440 = 403 2

Undervoltage fault limit

0.45x1.41xpar 95.03 value )
0.45x1.41x380 = 241 2

0.45x1.41xpar 95.03 value V)
0.45x1.41x440 = 279 2

automatically continue operation.

i parameter 95.01 Supply voltage is set to Automatic / not selected and 95.02 Adaptive voltage limits is
set to Enable, the value of parameter 95.03 Estimated AC supply voltage is used,

2) otherwise the lower limit of the range selected with parameter 95.071 Supply voltage is used.

3) When standby is activated, drive modulation is stopped, the fan is stopped and the pre-charge circuit is
activated. If the voltage exceeds this level again, the drive has to complete charging before it will

Settings

Parameters 01.71 DC voltage (page 147), 30.30 Overvoltage control (page 241),
30.31 Undervoltage control (page 242), 95.01 Supply voltage (page 324) and 95.02
Adaptive voltage limits (page 324).

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 operates on the pulse width modulation

principle.
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The internal brake choppers in the drive (in frames RO0...R3) start conducting when
the DC link voltage reaches approximately 1.15 x Upcmax. 100% maximum pulse
width is reached at approximately 1.2 x Upcmax- (Upcmax is the DC voltage
corresponding to the maximum of the AC supply voltage range.) For information on
external brake choppers, refer to their documentation.

Note: Overvoltage control needs to be disabled for the chopper to operate.
Settings

Parameter 01.711 DC voltage (page 7147); parameter group 43 Brake chopper (page
290).
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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 7122.

DC undervoltage

See section Undervoltage control (power loss ride-through) on page 122.

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 271.04 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.

» Stop torque.

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.

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
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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

* Menu - Primary settings - Start, stop, reference - Run permissions

» Parameters 21.04 Emergency stop mode (page 197), 21.05 Emergency stop
source (page 197), 23.23 Emergency stop time (page 214), 31.32 Emergency
ramp supervision (page 247) and 31.33 Emergency ramp supervision delay (page
248).

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.

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.

Note: The motor thermal model can be used when only one motor is connected to
the inverter.
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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/O extension modules, section CMOD-02 multifunction extension module
(external 24 V AC/DC and isolated PTC interface) in the Hardware manual of the
drive).

[
1)
F%/—/—/ — ‘ 60 |PTCIN
+——— 61 |[PTCIN
T e

1) 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.
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The figure below shows typical PTC sensor resistance values as a function of
temperature.

Ohm
4000

1330

550

100

One 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 /nsulation on page 128.

Control board

/[~ | DI6

L / . [+24vDC
T X |
FERE

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.

It is possible to adjust the motor temperature supervision limits and select how the
drive reacts when overtemperature is detected.

See section /nsulation on page 128.
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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 128.

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
rive.

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 Insulation on page 128.

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 737 show typical KTY84 sensor resistance values as a
function of the motor operating temperature.

See section Insulation on page 128.
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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.

3000

Scaling
KTY84 | KTY83
°C ohm ohm 2000
90 936 1569

110 1063 1774
130 1197 1993
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 /nsulation on page 128.

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 Insulation on page 128.

Thermistor
relay Control board
Eb - _[Di6
1 —— +24V DC
é
Settings

* Menu - Primary settings - Motor - Thermal protection estimated,
Menu - Primary settings - Motor - Thermal protection measured

» Parameter group 35 Motor thermal protection (page 262).

Programmable protection functions

External events (parameters 37.01...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 37.79)

The parameter selects how the drive reacts whenever a motor phase loss is detected.

Earth (Ground) fault detection (parameter 37.20)

Note that

* an earth fault in the supply cable does not activate the protection

* in a grounded supply, the protection activates within 2 milliseconds

* in an ungrounded supply, the supply capacitance must be 1 microfarad or more

» the capacitive currents caused by shielded motor cables up to 300 meters will not
activate the protection

» the protection is deactivated when the drive is stopped.
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Supply phase loss detection (parameter 37.27)

The parameter selects how the drive reacts whenever a supply phase loss is
detected.

Safe torque off detection (parameter 37.22)

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 Planning the electrical installation, section
Implementing the Safe torque off function in the Hardware manual of the drive.

Swapped supply and motor cabling (parameter 37.23)

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 317.24...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 (parameter 31.30)

The user can set overspeed limits by specifying a margin that is added to the
currently-used maximum and minimum speed 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 72.03...72.04)

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
I/O wiring or sensor.

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.
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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

* Menu - Primary settings - Advanced functions - Autoreset faults
» Parameters 31.12...31.16 (page 244).
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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 32.07 Supervision status is
activated, and a warning or fault generated.

The supervised signal is low-pass filtered.

Settings
Parameter group 32 Supervision (page 248).

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

* A counter 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 135).

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.

Note: The accuracy of the energy savings calculation is directly dependent on the
accuracy of the reference motor power given in parameter 45.79 Comparison power.

Settings

* Menu - Energy efficiency
» Parameter group 45 Energy efficiency (page 294).

¢ Parameters 01.50 Current hour kWh, 01.51 Previous hour kWh, 01.52 Current
day kWh and 01.53 Previous day kWh on page 148.

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.
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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 panel or the Drive composer PC tool.

age of samples

X X X X X X X X X X
=) o o =) o o =) o = o
- I @ < re} © = ® > =
o =} o o o o o o o

- I ® < re) © ~ ©

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
(Imax), Which is listed in the Hardware manual. The measured current is logged
continuously. The distribution of samples is shown by parameters 36.20...36.29.

Settings

* Menu - Diagnostics - Load profile
» Parameter group 36 Load analyzer (page 272).
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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.

Locald (™ ACSERD =0.0 Hz

Diagnostics

Start ol
Limit status >

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.

Settings

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 panel. The assistant
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
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 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 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.

Restore

The backups are shown on the panel. Automatic backups are marked with icon [a]
and manual backups with (1. To restore a backup, select it and press (). In the
following display you can view backup contents and restore all parameters or select a
subset 