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Introduction to the manual

What this chapter contains

This chapter describes the contents of the manual. It also contains information
on the compatibility, safety and intended audience.

Applicability

This manual applies to the ACS880 Position control program (option +N5700)
version 1.00 (loading package APCLx 1.00) or later; see detailed version information
below.

The version information can be checked from parameter group , or
from System info using the Drive composer PC tool or an ACS-AP-x control panel.

Parameter Version Information

APCLC/B C = ZCU target, B = BCU tar-
get

1.02.0.2

APCFC/B C = ZCU target, B = BCU tar-
get

3.40.2.2

APCAP

1.2.0.1
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Parameter Version Information
7.28 Position control library | 1.2.0.0 APCAL (Position control lib-
version rary) version

Note: Not visible at the mo-
ment, but can be seenin
Drive composer PC tool (Ap-
plication - More - System
info).

Licensing

The Position control program comes with license keys on the ZMU memory unit.
The program activates only after recognizing the key, and correspondingly registers
itself with the position control program.

See below for the needed licenses included with the +N5700 option code. With
+N5700, the licenses are not included in the product order code (type code).

Device License key

N8010 MU License for Appl Prog Memory unit (ZMU) license key for IEC pro-
gramming

N8049 MU Interlock key — Position Memory unit (ZMU) license key for APCFx

You can see the license information in the Drive composer PC tool or on the
ACS-AP-x control panel in System info - Licenses.

M2 License information — | X

N8010 MU License for Appl Prog
N8049 MU Interlock key - Position

Ok

The control program (APCLx) can be downloaded to the memory unit (ZCU) with
the needed licenses. If the program was downloaded to the memory unit without
the license key, then the drive indicates a fault (64A5 Licensing fault). See the

auxiliary fault code in the Event logger to know the plus code of the missing license,
in this case N8015. For further assistance, contact your local ABB representative.

Safety instructions

Follow all safety instructions delivered with the drive.
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« Readthe complete safety instructions before you install, commission, or use

the drive. The complete safety instructions are delivered with the drive as

either part of the Hardware manual, or, in the case of ACS880 multidrives, as

a separate document.

Target audience

This manual is intended for people who design, commission, or operate the drive

system.

Related manuals

Note: A quick start-up sequence for a speed control application is provided by
ACS880 drives with primary control program, Quick start-up guide

(3AUA0000098062), delivered with the drive.

Name Code

Lists of hyperlinks to product manuals 1)

ACS880-01 drives 9AKK105408A7004
ACS880-04 drive modules (200 to 710 kw, 300 to 700 hp) 9AKK105713A4819
ACS880-07 drives (45 to 710 kW, 50 to 700 hp) 9AKK105408A8149
ACS880-07 drives (560 to 2800 kw) 9AKK105713A6663
ACS880-11 drives 9AKK106930A9565
ACS880-14 drive modules (132 to 400 kw, 200 to 450 hp) 9AKK107045A8023
ACS880-17 drives (45 to 400 kW, 60 to 450 hp) 9AKK106930A3466
ACS880-17 drives (160 to 3200 kw) 9AKK106354A1499
ACS880-31 drives 9AKK106930A9564
ACS880-34 drive modules (132 to 400 kW, 200 to 450 hp) 9AKK107045A8025
ACS880-37 drives (45 to 400 kW, 60 to 450 hp) 9AKK106930A3467
ACS880-37 drives (160 to 3200 kW) 9AKK106354A1500
Other drive hardware manuals

ACS880-MO04 drive hardware manual 3AXD50000028613
ACS880-04XT drive module packages (500 to 1200 kW) hardware |3AXD50000025169
manual

ACS880-04 single drive module packages hardware manual 3AUA0000138495
ACS880-07CLC drives hardware manual 3AXD50000131457
ACS880-14 and -34 single drive packages hardware manual 3AXD50000022021
ACS880-104 inverter modules hardware manual 3AUA0000104271
ACS880-104LC inverter modules hardware manual 3AXD50000045610
ACS880-107 inverter units hardware manual 3AUA0000102519
Drive firmware manuals and guides

ACS880 position control program (+N5700) firmware manual 3AXD50000453573
ACS880 primary control program firmware manual 3AUA0000085967



http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105408A7004&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105713A4819&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105408A8149&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105713A6663&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK106930A9565&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK107045A8023&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK106930A3466&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK106354A1499&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK106930A9564&DocumentPartId=1&Action=LaunchDirect
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Name Code

ACS880 drives with primary control program, quick startup guide |3AUA0000098062

Adaptive programming application guide 3AXD50000028574
Drive application programming manual (IEC 61131-3) 3AUA0000127808
ACS880 diode supply control program firmware manual 3AUA0000103295
ACS880 IGBT supply control program firmware manual 3AUA0000131562

ClO-01 1/0 module for distributed 1/0 bus control user’s manual 3AXD50000126880
Option manuals and guides

ACS-AP-|, -S, -W and ACH-AP-H, -W Assistant control panels User’'s |3AUA0000085685
manual

Drive Composer start-up and maintenance PC tool user’s manual |3AUA0000094606

Manuals and quick guides for 1/0 extension modules, fieldbus ad-
apters, encoder interfaces, etc.

1) Available in the Document library.

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

Terms and abbreviations

Term Description

ACS-AP-| Industrial assistant non-Bluetooth control panel

ACS-AP-W Industrial assistant control panel with Bluetooth interface

Al Analog input; an interface for analog input signals.

AO Analog output; an interface for analog output signals.

BCU Type of control unit

Clo 1/0 module for controlling cooling fans

DC link DC circuit between rectifier and inverter

DDCS Distributed drives communication system protocol

DI Digital input

DO Digital output; an interface for digital output signals.

Drive Frequency converter for controlling AC motors

DTC Direct torque control, a motor control method

EFB Embedded fieldbus

FAIO-01 Analog I/0O extension module

FBA Fieldbus adapter

FCAN Optional CANopen® adapter module

FCNA-01 Optional ControlNet™ adapter module

FDCO-01 DDCS communication module with two pairs of 10 Mbit/s DDCS
channels



http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000098062&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000028574&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000127808&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000103295&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000131562&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000126880&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000085685&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000094606&DocumentPartId=1&Action=LaunchDirect
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Term Description

FDIO-01 Optional digital I/O extension module

FDNA-01 Optional DeviceNet™ adapter module

FEA-03 Optional I/0 extension adapter

FECA-01 Optional EtherCAT® adapter module

FEN-01 Optional TTL incremental encoder interface module

FEN-11 Optional TTL absolute encoder interface module

FEN-21 Optional resolver interface module

FEN-31 Optional HTL incremental encoder interface module

FENA-11 Optional Ethernet adapter module for EtherNet/IP™, Modbus TCP
and PROFINET IO protocols

FENA-21 Optional Ethernet adapter module for EtherNet/IP™, Modbus TCP
and PROFINET IO protocols, 2-port

FEPL-02 Optional Ethernet POWERLINK adapter module

FIO-01 Optional digital I/O extension module

FlO-11 Optional analog I/0 extension module

FPBA-01 Optional PROFIBUS DP® adapter module

FPTC-01 Optional thermistor protection module

FPTC-02 Optional ATEX-certified thermistor protection module for potentially
explosive atmospheres

FSCA-01 Optional RS-485 (Modbus/RTU) adapter

FSO-12, FSO-21 Optional functional safety modules

HTL High-threshold logic

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

INU Inverter unit

Inverter unit

Inverter module(s) under control of one control unit, and related
components. One inverter unit typically controls one motor.

ISU
Line-side converter

IGBT supply unit

Ina drive module, the converter between the AC supply network and
the DC link

ModuleBus

A communication link used by, for example, ABB controllers. ACS880
drives can be connected to the optical ModuleBus link of the control-
ler.

Motor-side converter
Network control

Parameter

In a drive module, the converter between the DC link and the motor

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

In the drive control program, user-adjustable operation instruction
to the drive, or signal measured or calculated by the drive.

In some (for example fieldbus) contexts, a value that can be accessed
as an object. For example, variable, constant, or signal.
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Term Description

PLC Programmable logic controller

Power module (Frame sizes R1i...R7i) Contains the power electronics and power
connections of the drive module. The control unit is connected to
the power unit.

PSL2 Protocol used in communication inside ABB inverters

PTC Positive temperature coefficient

RDCO Optical DDCS communication module

RO Relay output

STO Safe torque off (IEC/EN 61800-5-2)

Supply unit Supply module(s) under control of one control unit, and related
components.

TTL Transistor-transistor logic

UPS Uninterruptible power supply

ZCU Type of control unit

Cybersecurity disclaimer

This product can be connected to and communicate information and data via a
network interface. The HTTP protocol, which is used between the commissioning
tool (Drive Composer) and the product, is an unsecured protocol. For independent
and continuous operation of product such connection via network to
commissioning tool is not necessary. However 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, prevention of physical access, 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.

Notwithstanding any other provision to the contrary and regardless of whether
the contract is terminated or not, ABB and its affiliates are under no circumstances
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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Using the control panel

Refer to ACS-AP-I, -S, -W and ACH-AP-H, -W Assistant control panels user’s manual
( [English]).


http://search.abb.com/library/Download.aspx?DocumentID=3AUA0000085685&LanguageCode=en&DocumentPartId=1&Action=Launch
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Control locations and
operating modes

What this chapter contains

This chapter describes the control locations and operating modes supported by
the control program.

Local control vs. external control

The ACS880 has two main control locations: external and local. The control location
is selected with the Loc/Rem key on the control panel orin the PC tool. The control
program also has Local control words (parameters 75.60...75.62) which can be
used when the drive is in external control mode.
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ACS880

I Fieldbus adapter (Fxxx) or

E ________ m : DDCS communication module

|

I

I

I

I

|

T I
——— Embedded fieldbus I
I

|

I

|

I

|

interface (EFB) or
master/follower link

Control panel or Drive Compose
PC tool (optional)

Control panel

)
<

Encoder = ~—7F - —— == === - - - - - - — — —

D Extra inputs/outputs can be added by installing optional I/0 extension modules
(F10-xx) in drive slots.

2) Encoder or resolver interface module(s) (FEN-xx) installed in drive slots.

Local control

The control commands are given from the control panel keypad or from a PC
equipped with Drive Composer when the drive is set to local control. Speed and
torque control modes are available for local control; frequency mode is available
when scalar motor control mode is used (see parameter 19.16).

Local control is mainly used during commissioning and maintenance. The control
panel always overrides the external control signal sources when used in local
control. Changing the control location to local can be prevented by parameter
19.17.

The user can select by a parameter (49.5) how the drive reacts to a control panel
or PC tool communication break. (The parameter has no effectin external control.)
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External control
When the drive is in external control, control commands are given through
« thel/Oterminals (digital and analog inputs), or optional I/O extension modules
« the embedded fieldbus interface or an optional fieldbus adapter module
« the external (DDCS) controller interface
« the master/follower link, and/or
« the control panel.

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 by
parameters . The operating mode can be selected separately for each
location (in parameter group 19) 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 (see parameter ). The source of reference is selectable for each operating
mode separately.

The control location selection is checked on a 2 ms time level.

Using the control panel as an external control source

The control panel can also be used as a source of start/stop commands and/or
reference in external control. Selections for the control panel are available in the
start/stop command source and reference source selection parameters.

Reference source selection parameters (except PID setpoint selectors) have two
selections for the control panel. The difference between the two selections is in
the initial reference value after the reference source switches to the control panel.

The panel reference is saved whenever another reference source is selected. If the
reference source selection parameter is set to Control panel (ref saved), the saved
value is used as the initial reference when control switches back to the panel. Note
that only one type of reference can be saved at a time: for example, attempting
to use the same saved reference with different operating modes (speed, torque,
etc.) causes the drive to trip on . The panel reference can be separately limited
by parameters in group

With the reference source selection parameter set to Control panel (ref copied),
the initial panel reference value depends on whether the operating mode changes
with the reference source. If the source switches to the panel and the operating
mode does not change, the last reference from the previous source is adopted. If
the operating mode changes, the drive actual value corresponding to the new
mode is adopted as the initial value.
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Operating modes of the drive

The drive can operate in several operating modes with different types of reference.
The mode s selectable for each control location (Local, EXT1and EXT2) in parameter
group 19.

The following is a general representation of the reference types and control chains.
For detailed diagrams, see chapter Control chain diagrams.

The following is a general representation of the reference types and control chains.
For detailed diagrams, see chapter Control chain diagrams.
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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 as feedback, or with an encoder or resolver for better
speed control accuracy.

Speed control mode is available in both local and external control. It is also available
both in DTC (Direct Torque Control) and scalar motor control modes.
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Torque control mode

Motor torque follows a torque reference given to the drive. Torque control is
possible without feedback, but is much more dynamic and accurate when used in
conjunction with a feedback device such as an encoder or a resolver. It is
recommended that a feedback device is used in crane, winch or lift control
situations.

Torque control mode is available in DTC motor control mode for both local and
external control locations.

Position (synchron, homing, profile velocity) control mode

The position, synchron, homing and profile velocity modes activate the parameters
in groups 74...88. All of these modes currently enable full position control — for
example, there is no need to switch from position operating mode to homing
operating mode for homing functions.

The position control mode covers various movements activated by the position
control word (parameter group 74) to have a profiled move, velocity, or
synchronized operation with a master reference. In addition, several different
homing modes are supported. For descriptions of the motion commands, see
chapter

Position control is available in DTC motor control mode for the external control
locations.

Special control modes

In addition to the control modes mentioned above, the following special control
modes are available:

- Emergency stop modes Offl 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. The control program has two different methods
for jogging:

- Jogging in position control mode, running in velocity control using the
position controller. See section
- Jogging in speed control mode. See section
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Default control connections

What this chapter contains

This chapter describes the intended use, operation and default control connections.

More information on the connectivity of the control unit is given in the Hardware
manual of the drive.

General

Position control is set as the default operating mode when the drive is in external
control (19.11 Ext1/Ext2 selection = EXT1, 19.12 Extl control mode = Position).

In local control, the default operating mode is speed control (19.16 Local control
mode = Speed).
Standard connections for position control

Position control can be used only when external control is active (bit 9 of 06.11
Main status word =1).

In position control mode, some commands are pre-configured by parameters
74.20...74.50 to the bits of 74.07 User position control word 1. However, position
control commands or references are not linked to any local I/0 by default.

When enabled by 75.60 Local control enable, local position control words 75.61
and 75.62 can be used by directly setting the command bits.
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Standard connections for speed control

In speed control mode with default settings, the reference signal is connected to
analog input All. The start/stop commands are given through digital input DI1;
running direction is determined by DI2. This macro uses control location EXT1.

Faults are reset through digital input DI3.

DI4 switches between acceleration/deceleration time sets 1 and 2. The acceleration
and deceleration times, as well as ramp shapes, are defined by parameters
23.12...23.19.

DI5 activates constant speed 1.

Default control connections in speed control

Connection Term Description

XPOW External power input
+24VI
+24VI GND
GND

24VDC,2A

XAl Reference voltage and analog inputs
+VREF |10V DC, R_1...10 kohm

1 |+VREF
5 wrer|| -VREF |-10VDC, R 1...10 kohm
3 |AGND AGND | Ground
4 | Alv All+ | Speed reference
5 All- '
> Al |0(2)...10V, Rjn > 200 kohm
7 Al2- Al2+ By default not in use.
Al2- 0(4)...20 mA, Rin =100 ohm
XAO Analog outputs
o . 5 AO1 Motor speed rpm
Cm:i‘ o A0 |7 -\ D | 0...20 mA, R_ < 500 ohm
: — 2 AGND AGND L
O e 38 | Ao2 AO2 |Motor current
‘-4 [acND|| AGND | 0---20 MA, R <500 ohm
XD2D Drive-to-drive link
B Master/follower, drive-to-drive or embed-
; i A ded fieldbus interface connection

3 BGND BGND
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Connection ‘ Term ‘ Description

XRO1, XRO2, XRO3 Relay outputs

NC Ready run

COM |250VAC/30VDC
NO 2A
NC Running

COM |250VAC/30VDC
NO 2A

NC | Fault (-1)
COM |250VAC/30VDC

+24VD NO 2A
DIOGND

Fault ‘%
~J

XD24 Digital interlock

i DIIL Run enable
woavD || +24VD |+24V DC 200 mA
DICOM DICOM | Digital input ground
24D _|I 424vD | +24 V DC 200 mA
DIOGND s
DIOGND |Digital input/output ground

P

s wWwN |-

XDIO Digital input/outputs

] e DIO1 | Output: Ready run
> DIO2 DIO2 |Output: Running

XDI Digital inputs

DI1 Stop (0) / Start (1)
DI2 Forward (0) / Reverse (1)

pit DI3 Reset

DI2 Dl4 Acc/Dec time set 1 (0) / set 2 (1)
DI3 DI5 Constant speed 1 (1 = On)

Di4 DI6 By default, not in use.

DI5

DI6

Safe torque off circuits must be closed for the drive
to start. See Hardware manual of drive.

X12 | Safety options connection

X13| Control panel connection

X205 | Memory unit connection
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Position control program
features

What this chapter contains

This chapter describes some of the important functions within the control program
that are specific to position control applications, how to use them and how to
program them to operate.

Overview of the position control program

The control program is implemented with PLC Open motion control function blocks.
The motion states also follow the PLC Open motion state machine guidelines. The
main states and transitions are shown in the diagram below.

The actual position control status is visible in parameter . When the drive is
not in a positioning operating mode, the status shown is .When the drive
is powered up, the first statusis . The status will then move to

until the enable signal is activated.

To activate any position control states, the status shown by parameter must
be . See section
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Mains OFF oo

Initialization

Dons
Disabled

Enable (74.04 bit 0) AND 74.80 = Halt

Stopping

Enable (74.04 bit 0) AND 74.80 = Last speed

Discrete

Synchronized

Settings and diagnostics

Parameters: 19.1 Actual operation mode (page 238) and 74.10 Position control actual
status (page 443).

Position control commands

Positioning movements and operations are activated with position control
commands. There are two 16-bit control words with freely configurable bits, 74.7
and 74.8. Parameters 74.20...74.50 can be used to assign the command source
either to the user control words or to any other binary source such as a digital
input.

Theresulting command status can be seenin parameters 74.4 and 74.5. The status
of position control is displayed by 74.1 and 74.2.

The position control commands in parameter group 74 are not active when a local
position control word (75.61 or 75.62) has been enabled by parameter 75.60.

Enable

Before any movement can be commanded, the drive must be in enabled (ie.
operational) state. The enable signal is level-type. When the signal is removed, any
movement is stopped by ramping. It is possible to use the enable signal to also
control the start signal of the drive by setting parameter 20.3 to Position CW enable
and parameter 20.1 to Inl Start.
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Fault reset

Position control logic-related errors can be reset by setting bit 1in parameter 74.4.

(The source of the reset signal is defined by 74.21 Fault reset sel.) The same bit

can be used to reset all drive faults by selecting Position CW reset in parameter31.11.
Jog forward, Jog reverse

Jogging can be activated separately in either the positive (74.22) or negative (74.23)
direction. The jog status is displayed by bits 2 and 3 in 74.4 Position command
status 1 respectively.

The profile used for jogging is defined with parameters 75.21, 75.22, 75.23 and
75.24.
Set position

The value of parameter 86.2 or 87.3 can be set to another value according to 75.35
and 75.36.

The source for the position preset command is selected by 74.24.
The preset position can be set in axis states (74.10) Disabled or Standstill. The
status of the command is visible as bit 4 of 74.4.

Homing

The homing command starts the procedure of homing 86.2 to 86.30. The source
of the command is selected by 74.25.

The homing mode is selected by 86.31 Homing mode. The acceleration and jerk
rates are defined by 86.37 and 86.38 respectively.

During some homing modes, the velocity changes from 86.35 to 86.36 according
to the state of the homing switch.

The status of the homing command is visible in bit 5 of 74.4; the operational status
is visible in bits 5 (Homing) and 4 (Homing done) in 74.1. Homing can be aborted
by issuing a stop command.

See also section Homing (page 46).

Velocity

This command starts a continuous movement at constant velocity. The source of
the command is selected by 74.26. The status of the command is visible in bit 6
of 74.4.

During the acceleration or deceleration phase, the axis status (74.10) will be
Discrete. After target velocity (75.12) has been released, the status will change to
Continuous.
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The acceleration, deceleration and jerk rates are defined by 75.13, 75.14 and 75.15
respectively.

Relative

This command starts a movement relative to the current reference position. The
source of the command is selected by parameter74.27. The status of the command
is visible in bit 7 of 74.4.

The relative distance is defined in 75.11. The sign of the value will determine the
direction of movement.

The acceleration, deceleration and jerk rates are defined by parameters 75.13, 75.14
and 75.15 respectively.

Absolute

This command starts a movement to an absolute position. The source of the
command is selected by 74.28. The status of the command is visible in bit 8 of
74.4.,

The target position is defined in 75.11. In a linear-axis configuration (86.18 Modulo
range numerator = 0), the direction of movement is inherently determined by the
given target position value. In a roll-over axis configuration (86.18 > 0), the direction
is determined by parameters 74.30 and 74.31.

The acceleration, deceleration and jerk rates are defined by parameters 75.13, 75.14
and 75.15 respectively.

Position index

This command starts a movement according to the position index functionality,
configured in parameter 76 Position indexing.

Gear in

This command starts synchronization according to the synchronization mode
selected in the parameter 74.81. The source of the command is selected by 74.32.
The status of the command is visible in bit 12 of 74.4. Absolute synchronization
mode executes superimposed position movement when the gear-in command
reaches synchron (master) speed to compensate for the difference between geared
synchron position and actual position. Relative mode executes synchronization
to a master reference selected by 87.11 and keeps the phasing after synchron
speed is reached.

The acceleration and deceleration rates are defined by 75.13 and 75.14 respectively.
The gear-in ratio is defined by 87.35 and 87.36.

For details, see section Master reference (page 51).
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Note: Cyclic correction and superimposed position functions are not available
when Absolute mode is selected and gear in function is active.
Stop

The stop command will decelerate the axis until it is stopped. Once the command
is active, it cannot be aborted by any other command until the axis state changes
to Standstill.

The source of the command is selected by 74.33. The deceleration and jerk rates
are defined by 75.31 and 75.32 respectively.

Note that parameter 75.31 should have a higher value than 75.14, 75.23 and 75.43.
Parameter 75.32 should either be set to zero, or have a higher value than 75.15,
75.24 and 75.44., The stop parameters are used for stopping the axis within the
software limits 86.60 and 86.61.

Halt

The halt command will decelerate the axis until it is stopped. It is possible to abort

the halt command with another command. The source of the command is selected

by 74.34. The deceleration and jerk rates are defined by 75.14 and 75.15 respectively.
Watchdog

The watchdog function enables the supervision of the communication between
the drive and a remote control source.

The source of the watchdog signal is selected by 74.35. Whenever the supervision
is activated by 74.70, the signal must be toggled within the time defined by 74.71.
If the timeout expires, a warning is generated and motion commands are inhibited.

The enabled/disabled status of the supervision is visible in bit 15 of parameter
74.4. The status of the watchdog signal is visible in bit 15 of 74.1.
Additive

This command adds the distance specified by 75.17 to an ongoing discrete (relative,
absolute, etc.) movement. The source of the command is selected by 74.40.

The acceleration, deceleration and jerk rates are defined by 75.13, 75.14 and 75.15
respectively.

The status of the command is visible in bit 0 of 74.5.

Superimposed

This command creates an overlaying discrete movement on top of the base
movement. The source of the command is selected by 74.41.
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The superimposed distance is defined by 75.40, and the velocity by 75.41. The
acceleration, deceleration and jerk rates are defined by 75.42, 75.43 and 75.44
respectively.

The status of the command is visible in bit 1 of 74.5.

Phasing relative

This command shifts the actual master position by a given distance in a profiled
way. The source of the command is selected by 74.43.

The relative phasing distance is defined by 75.50, and the velocity by 75.51. The
acceleration, deceleration and jerk rates are defined by 75.52, 75.53 and 75.54
respectively.

The status of the command is visible in bit 3 of 74.5.

Latching

Latching enables position monitoring or correction based on external events such
as proximity switches. The control program supports two configurable latching
sources which are activated by 74.45 and 74.46, or bits 5 and 6 of 75.62. Latch
activation status is shown by 86.52. is configured by 86.50 and 86.51. The latching
parameters are active only when homing is not active as homing has higher priority.

For more information on latching, see section Position latching (page 45).

Virtual master

As an alternative to an external encoder, a virtual master can be selected by
parameter 87.11. Once selected, the virtual master can be operated using 74.47,
74.48,74.49 and 74.50.

The virtual master is configured by parameters 87.50, 87.51,87.52, 87.53 and 87.54.
The actual values of the virtual master are shown in 87.7 and 87.8.
Settings and diagnostics

Parameter groups: 20 Start/stop/direction (page 241), 74 Position status & control
words (page 440), 75 Position profile (page 450), 86.2 Actual position (page 463) and
87 Master position (page 472).

Actual position

Actual position is provided by the position feedback device selected by 86.13. The
source can be mounted on the motor shaft or on the load side. In addition, speed
feedback - typically received from the motor - is also used for the control.

ACS880 drives can have two different feedback devices for speed and position,
and various combinations are supported. See section Encoder support (page 84)
as well as FEN-xx interface module documentation for details.
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Position feedback can be configured to come from encoder 1, encoder 2, or an
estimate. The configuration is done in parameter groups 90...93.

The actual position can be set to a predefined value using these methods:
. “Set position” command (74.24). The new value is defined by 75.35 and 75.36.
- Configuration of actual position after power-up (86.69).

. Configuration of actual position after homing sequence (86.30). See section
Homing (page 46).

Actual positionin linear movement can be limited by software and hardware limits.

See section Position limits (page 45).

Position calculation

The actual position of the drive is measured using a position feedback device.
During normal operation, the actual position is measured by keeping track of the
change in position between the last known position and the current time. The
position calculation is non-saturating: after the upper boundary of the range has
been reached, the value rolls over to the maximum negative value (or zero if modulo
range is being used).

The actual measured position is shown by these parameters:
« Encoder1 (revolutions): 90.11...90.13
« Encoder 1 (raw position, 1 revolution = 224): 90.14...90.15
« Encoder 2 (revolutions): 90.21...90.23
« Encoder 2 (raw position, 1 revolution = 224): 90.24...90.25

The resolution used for position control calculation is defined by parameters. It
is recommended to use the native resolution of the feedback device, but other
values can also be used.

+ 86.11 Encl increments per revolution
- 86.12 Enc2 increments per revolution

The actual encoder position in increments (based on the resolution settings) is
shown by these parameters:

+ 86.4 Encoder 1 position
-« 86.5 Encoder 2 position
« 86.6 Estimated position

Actual position for the control is selected by parameter 86.13, and shown as a raw
value (increments according to the defined resolution) and as a scaled value (units).

« 86.8 Actual position raw
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- 86.2 Actual position

Actual position scaling

When position is not measured directly from the load, it must be scaled to match
the actual load position. Actual position can also be scaled to correspond to the
scale and range of desired load units.

The feedback for position controlis scaled by the load gear (86.14/86.15) and feed
constant (86.16/86.17). If no scaling (load gear x feed constant = 1) is applied, then
86.2 is identical to revolutions of the position feedback source. The position
controller output is in units/s, so it will be additionally converted by load encoder
scaling parameters 86.21 and 86.22 to corresponding motor shaft speed in rpm,
which is in turn used as a reference for the speed controller.

Instead of the maximum range, a modulo range (86.18/86.19) can be defined for
a repeated, application-specific position range. See section Modulo
operation (page 44).

Actual position tracking

You can use parameter 86.25 to disable or enable actual position tracking over a
power-down.

The parameter should generally be set to Disabled with linear SSI encoders to
avoid the storing and restoring of false offsets, and with a rotary encoder if it
stays within its range. The parameter should be set to Enabledwith a rotary encoder
that is likely to wrap around its total absolute range.

By default, the following functions are disabled:

« Restoring of actual position encoder absolute position wrap counter
(90.13/90.23) during power-up.

«  Wrap count power-up correction if the position has changed more than half
of the range.

Terms and definitions

86.2 Actual position = 86.8 Actual position raw/Resolution (increments/rev) x Load gear x
Feed constant x Modulo range

Load gear = Load revs/Load encoder revs
Feed constant = Load units/Load revs

Modulo range = factor to define load units range for modulo operation
Load gear x Feed constant = Load units/Load encoder revs
Load encoder scale = Motor revs/Load encoder revs

Load encoder revs = encoder revs of position feedback source
Gear ratio = Motor revs/Load revs
Load revs = load-side revolutions after gear ratio
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‘ Motor revs = motor-side revolutions before gear ratio
‘ Load units = load-side distance in rotary or linear movement

Overview

The drawing below is an overview of the main items related to position feedback

scaling, depending on the location of the feedback device. The device can be
located on

« (A) the motor shaft,
« (B) the load shaft behind a gear, or

« (C) the load side behind the mechanical transmission.
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( Feed unit = Load units / Load revs ) ( Gear ratio = Motor revs / Load revs )

This table contains formulas for setting the actual position scaling in the three
configurations.

Feedback Motor shaft (A) Load shaft (B) Load (C)
Rotary encoder Rotary encoder Linear (rotary) en-
coder
Load gear 1/Gear ratio 1 1
Feed constant Load units/Load revs | Load units/Loadrevs| Load units/Load en-
coder revs
Modulo range Gear ratio * 1* (0]
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Feedback Motor shaft (A) Load shaft (B) Load (C)
Rotary encoder Rotary encoder Linear (rotary) en-
coder
Load encoder scale 1 Gear ratio Gear ratiox Load
revs/ Load encoder
revs

*Modulo operation is typically used for repeating rotary movement (eg. rotary table). The
modulo settings here provide the feed constant as a repeated position range (eg. actual
position in the range of 0...360, when Feed constant = 360).

Note: The combination (product) of Load gear and Feed constant can be set in either one
of these to reduce the number of required parameter settings.

Example 1 - Pulley transmission with position feedback from motor
encoder

« Drive-side pulley diameter: 200 mm
« Load-side pulley diameter: 500 mm
« Load units:
« 1lunit=1.000 degree / 360 degrees as
modulo (1 turn of load-side pulley)
« Position feedback: Motor encoder
« Speed feedback: Motor encoder

ACS880

Load gear = 86.14/86.15 = Load revs/Load encoder revs = 1/Gear ratio = 200/500 (or 1/1,
see note)

Feed constant =86.16/86.17 = Load units/Load revs =360/1 (or 360/1 x 200/500, see note)
Modulo range = 86.18/86.19 = Gear ratio = 500/200
Load encoder scale = 86.21/86.22 = Motor revs/Load encoder revs =1/1

Note: The figure in brackets is an alternative factor that combines the effects of Feed
constant and Load gear.
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Example 2 - Pulley transmission with position feedback from load-side
encoder

« Drive-side pulley diameter: 200 mm

ACs880 « Load-side pulley diameter: 500 mm
« Load units:
« 1lunit=1.000 mm / Load-side pulley
FENxx circumference range as modulo

« Position feedback: Pulley load disk
« Speed feedback: Motor encoder

Load gear = 86.14/86.15 = Load revs/Load encoder revs =1/1
Feed constant = 86.16/86.17 = Load units/Load revs x (500x1/1)
Modulo range = 86.18/86.19 =1/1

Load encoder scale = 86.21/86.22 = Gear ratio = 500/200

Example 3 - Linear screw with laser distance measurement

« Gear ratio: 5

resseo « Screw pitch: 8 mm (load travel per one
[ revolution of load)
« Load units: 1 unit =1 mm, linear

- Position feedback: 24-bit linear (laser)
encoder with a resolution of 0.1 mm
AL E ° (o) « Speed feedback: Motor encoder

Load gear = 86.14/86.15 = Load revs/Load encoder revs =1/1
Feed constant = 86.16/86.17 = Load units/Load revs x (16,777,216/10)
Modulo range = 86.18/86.19 = 0/1

Load encoder scale = 86.21/86.22 = Gear ratio x Load revs/Load encoder revs = (5 x
16,777,216) /(10 x 8)

Settings and diagnostics

Parameter groups: 74 Position status & control words (page 440), 75 Position
profile (page 450), 86.2 Actual position (page 463), 87 Master position (page 472) and
90 Feedback selection (page 484).
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Modulo operation

Modulo operation is used when a position range is repeated cyclically and could
be run continuously in one direction. The position range is typically the full
mechanical sequence of the load, such as one turn of the load shaft, or a full rotation
of a belt. A typical application is a rotary table, a turn of which corresponds to a
repeated position range of O to 360 degrees.

Parameters 86.18 and 86.19 define the repeated range. The product of load gear,
feed constant and modulo range defines the operating range in units. If 86.18 is
set to zero, modulo operation is disabled and 86.2 uses its default range.

Target positions within a modulo operation range will move the load by less than
one full sequence (eg. turn). If the difference between the target position and the
actual position is greater than the modulo operating range, the load will move by
more than one sequence to reach the target.

The direction of movement is defined by bits 10 and 11 of parameter 74.4. The
sources of these bits are defined by 74.30 and 74.31.

The software limits for actual position (86.60 and 86.61) are not active in modulo
operation.

Example

If the feed constant is set to 360, load gear to 1 and modulo range to 1, the actual
position rangeis limited to 0...360 (360 x 1 x 1), excluding 360. The target position
can be set to a higher value, but actual position will roll over to zero at 360.

The graph below shows the values of 86.2 and 86.4 in a situation where the starting
position is 180 and the target position is 540, requiring a movement of 1.5 turns.
At target position, the value of 86.2 is 360 (180 + 360 = 540), and 86.4 has increased
linearly by increments within the 1.5 turns.

86.4 Encoder 1 position—__ """ |

[2383

Settings and diagnostics
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Parameter groups: 74 Position status & control words (page 440) and 86.2 Actual
position (page 463).

Position limits

The control program ha