ABB INDUSTRIAL DRIVES

ACS880+N5350 cooling tower drives
User’s guide




Any trademarks used in this manual are the property of their respective owners.

Important:
Contact your local ABB office for the latest firmware and manuals for your drive product.

NOTE: Correct counter EMF data is critcal for motor operation success. Please record EMF voltage and motor serial
number from the motor nameplate in case you need to reference this in the future.

Counter EMF:

Motor Serial Number:
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Chapter 1

Introduction

This manual provides information needed for planning the installation, start-up, operating and servicing the ACS880+N5350
Cooling Tower Drive. The +N5350 control is designed specifically for Baldor-Reliance Interior Permanent Magnet Cooling
Tower Motor Control. Control is intended for operating cooling tower fans through a 10:1 variable speed range as well as
providing torque control to minimize mechanical stress on the system.

The information in this users guide supports Cooling Tower Drive Firmware V2.00.3.3 and ACS880 Drive Firmware V2.90.
This manual is a quick start guide and contains information on:

- Safety Instructions

- Installation and Wiring of the ACS880+N5350

- Programming the drive
- Reference to related manuals

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

The information supplied in this guide is intended to provide abbreviated information commonly needed to install and

commission the ACS880+N5350 for Cooling Tower Applications. For complete details please reference the full Hardware
and Software Manuals on the enclosed CD and available on www.abb.com.

1.1 Getting Assistance from ABB
For technical assistance, contact your local ABB representative. Contact phone numbers are located on the back cover

of this guide. Before calling, review the troubleshooting section later in this guide. You will be asked for the drive model
number or catalog humber that is located on the nameplate along with the drive serial number.

1.2 Safety Notices

This chapter contains the safety instructions which you must follow when installing, operating and servicing the drive. If
ignored, physical injury or death may follow, or damage may occur to the drive, motor or driven equipment. Read the safety
instructions before you work on the unit.

USE of WARNINGS:

Warnings caution you about conditions which can result in serious injury or death and/or damage to the equipment and
advise on how to avoid the danger. The following warning symbols are used in this manual:

Q Electricity warning warns of hazards from electricity which can cause physical injury and/or
damage to the equipment.

c General warning warns about conditions, other than those caused by electricity, which can result
in physical injury and/or damage to the equipment.

A Electrostatic sensitive devices warning warns of electrostatic discharge which can damage the
Azd equipment.

1.2.1 Safety in Installation and Maintenance
Electrical Safety -These warnings are intended for all who work on the drive, motor cable or motor.

A WARNING: Ignoring the following instructions can cause physical injury or death, or damage to the equipment:
e Only qualified electricians are allowed to install and maintain the drive.
e Never work on the drive, motor cable or motor when main power is applied. After disconnecting the input power, always
\év:g)tlg?r 5 minutes to let the intermediate circuit capacitors discharge before you start working on the drive, motor or motor
Always ensure by measuring with a multimeter (impedance at least 1Mohm) that:
e voltage between drive input phases L1, L2 and L3 and the frame is close to OV.

¢ voltage between terminals UDC+ and UDC- and the frame is close to OV.

¢ Do not work on the control cables when power is applied to the drive or to the external control circuits. Externally supplied
control circuits may cause dangerous voltages inside the drive even when the main power on the drive is switched off.
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¢ Do not make any insulation or voltage withstand tests on the drive.

¢ Do not connect the drive to a voltage higher than what is marked on the type designation label. Higher voltage can
activate the brake chopper and lead to brake resistor overload, or activate the overvoltage controller what can lead to
motor rushing to maximum speed.

Note:

e The motor cable terminals on the drive are at a dangerously high voltage when the input power is on, regardless of
whether the motor is running or not.

e The DC terminals (UDC+, UDC-) carry a dangerous DC voltage (over 500V) when internally connected to the intermediate
DC circuit.

¢ Depending on the external wiring, dangerous voltages (115V, 220V or 230V) may be present on the terminals of relay
outputs (XRO1, XRO2 and XRO3).

e The Safe torque off function does not remove the voltage from the main and auxiliary circuits. The function is ineffective
against deliberate sabotage or misuse.
Grounding - These instructions are intended for all who are responsible for the grounding of the drive.

A WARNING: Ignoring the following instructions can cause physical injury or death, or damage to the
equipment:

e Ground the drive, motor and adjoining equipment to ensure personnel safety in all circumstances, and to reduce
electromagnetic emission and interference.

e Make sure that grounding conductors are adequately sized as required by safety regulations.

¢ In a multiple-drive installation, connect each drive separately to protective earth (PE).

e Where EMC emissions must be minimized, make a 360° high frequency grounding of cable entries in order to suppress
electromagnetic disturbances. In addition, connect the cable shields to protective earth (PE) in order to meet safety

regulations.

e Do not install a drive with EMC filter option +E200 or +E202 on an ungrounded power system or a high-resistance-
grounded (over 30ohms) power system.

Note:

e Power cable shields are suitable for equipment grounding conductors only when adequately sized to meet safety
regulations.

e Standard EN 61800-5-1 (section 4.3.5.5.2.) requires that as the normal touch current of the drive is higher than 3.5mA AC
or 10mA DC, you must use a fixed protective earth connection and

e a cross-section of the protective earthing conductor of at least 10 mm? Cu or 16 mm? Al,

or

¢ automatic disconnection of the supply in case of discontinuity of the protective earthing conductor,

or

¢ a second protective earthing conductor of the same cross-sectional area as the original protective earthing conductor.

Permanent Magnet Motor Drives - These are additional warnings concerning permanent magnet motor drives.
A WARNING: Ignoring the following instructions can cause physical injury or death, or damage to the equipment:
¢ Do not work on the drive when the permanent magnet motor is rotating. Also, when the supply power is switched off and

the inverter is stopped, a rotating permanent magnet motor feeds power to the intermediate circuit of the drive and the
supply connections become live.
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Before installation and maintenance work on the drive:
e Stop the motor.

e Ensure that there is no voltage on the drive power terminals according to step 1 or 2, or if possible, according to the both
steps.

1. Disconnect the motor from the drive with a safety switch or by other means. Check by measuring that there is no
voltage present on the drive input or output terminals (L1, L2, L3, U/T1, V/T2, W/T3, UDC+, UDC-).

2. Stray wind currents can rotate the motor and generate electric potentials. Ensure that the motor is not rotating or is

disconnected from the drive during work. Shorting and isolation contactors can be used to short the motor leads and
isolate the drive from the motor.

1.2.2 General Safety
These instructions are intended for all who install and service the drive.
A WARNING: Ignoring the following instructions can cause physical injury or death, or damage to the equipment:

e Handle the unit carefully.

e Frame sizes R6 to R9: Lift the drive using the lifting eyes of the unit. Do not tilt the drive. The drive is heavy and its center
of gravity is high. An overturning unit can cause physical injury.

Figure 1-1

e Beware of hot surfaces. Some parts, such as heatsinks of power semiconductors, remain hot for a while after
disconnection of the electrical supply.

e Ensure that debris from borings and grindings does not enter the drive when installing. Electrically conductive debris
inside the unit may cause damage or malfunction.

¢ Ensure sufficient cooling.

¢ Do not attach the drive by riveting or welding.

Printed Circuit Boards

A

(A WARNING: Ignoring the following instructions can cause damage to the printed circuit boards.

e \Wear a grounding wrist band when handling the boards. Do not touch the boards unnecessarily. The printed circuit boards
contain components sensitive to electrostatic discharge.
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1.2.3 Safe Start-Up and Operation
General Safety -These warnings are intended for all who plan the operation of the drive or operate the drive.

A WARNING: Ignoring the following instructions can cause physical injury or death, or damage to the equipment:

e Before you connect voltage to the drive, make sure that the drive covers are on. Keep the covers on during the operation.

e Before adjusting the drive and putting it into service, make sure that the motor and all driven equipment are suitable for
operation throughout the speed range provided by the drive. The drive can be adjusted to operate the motor at speeds
above and below the speed provided by connecting the motor directly to the power line.

¢ Do not activate any automatic fault reset functions of the drive control program if dangerous situations can occur. When
activated, these functions will reset the drive and resume operation after a fault.

e The maximum number of drive power-ups is five in ten minutes. Too frequent power-ups can damage the charging circuit
of the DC capacitors.

e Make sure that any safety circuits (for example, emergency stop and Safe torque off) are validated in start-up. See chapter
Start-up for reference of the validation instructions.

Note:

e If an external source for start command is selected and it is ON, the drive will start immediately after an input voltage
break or fault reset unless the drive is configured for 3-wire (a pulse) start/stop.

¢ When the control location is not set to local, the stop key on the control panel will not stop the drive.

Permanent Magnet Motor Drives

WARNING: Do not run the motor over the rated speed. Motor overspeed leads to overvoltage which may damage or
explode the capacitors in the intermediate circuit of the drive.
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2.1 Overview

Chapter 2

Product Familiarization

The ACS880+N5350 is designed to provide variable speed control for a cooling tower fan. This is accomplished much like
traditional variable frequency drives, but with unique capabilities specific to the type motor used and the type of application

for which the control is being employed.

The +N5350 control is designed specifically for Baldor Interior Permanent Magnet Cooling Tower Motor Control. Control

is intended for operating cooling tower fans through a 10:1 variable speed range as well as providing torque control to
minimize mechanical stress on the system. The motor drive systems are designed for direct drive applications and eliminate
the need for right angle gearboxes. The ACS880 is available for Cooling Tower applications in frame sizes R1 through R9.

Frame size specific information can be found in the ratings section.

2.2 Standards

ACS880+N5350 drives have been designed and tested to comply with the following standards.

2.2.1 Applicable Standards

The compliance with the European Low Voltage Directive is verified according to standard EN61800-5-1.

Table 2-1

EN 60204-1:2006 + A1 2009

Safety of machinery. Electrical equipment of machines.
Part 1: General requirements. Provisions for compliance: The final
assembler of the machine is responsible for installing

- emergency-stop device
- supply disconnecting device.

IEC/EN 60529:1991 + A1 2000 Degrees of protection provided by enclosures (IP code)

q. Insulation coordination for equipment within low-voltage systems.
IEC 60664-1:2007 Part 1: Principles, requirements and tests.

a. Adjustable speed electrical power drive systems.
EN 61500-3:2004 Part 3: EMC requirements and specific test methods

e q. Adjustable speed electrical power drive systems.
EN 61800-5-1:2007 Part 5-1: Safety requirements - electrical, thermal and energy

£ o Adjustable speed electrical power drive systems.
EN 61800-5-2:2007 Part 5-2: Safety requirements — Functional
UL 508C:2002 UL Standard for Safety, Power Conversion Equipment, third edition
NEMA 250:2008 Enclosures for Electrical Equipment (1000 Volts Maximum)
CSA C22.2 No. 14-10 Industrial control equipment

Low-voltage switchgear and control gear assemblies.

GOST R 51321-1:2007 Part 1 - Requirements for type-tested and partially type-tested assemblies

- General technical requirements and methods of tests

2.2.2 CE Marking

A CE mark is attached to the drive to verify that the drive follows the provisions of the European Low Voltage, EMC and
RoHS Directives. The CE marking also verifies that the drive, in regard to its safety functions (such as Safe torque off),

conforms with the Machinery Directive as a safety component.

2.2.3 UL Marking

cULus Listed UL Type 1 (IP21) drives:

¢ frames R1 to R3 of voltage range 208...240V

e frames R1 to R9 of voltage ranges 380...415V and 380...500V
e frames R5 to R9 of voltage range 525...600V

cULus Listed UL Type 12 (IP55) drives:

e frames R1 to R3 of voltage range 208...240V

e frames R1 to R5 of voltage ranges 380...415V and 380...500V
¢ frames R5 of voltage range 525...600V

The listing is pending for the other types. The approval is valid with rated voltages.

(See also Appendix C for recommendations for CE compliance and UL marking.)

3AXD50000011888

Product Familiarization 2-1



2.3 Usage

The ACS880+N5350 can only be used with Baldor RPM AC Interior Permanent Magnet Cooling Tower Motors. If the motor
you need to control is of any other type, contact your local ABB Office for support.

2.4 Enclosure

The ACS880+N5350 is provided in an enclosure that meets UL Type 1, IP21 ratings. This provides protection against
incidental contact with live electrical circuits and from falling dirt. The drive must be mounted in a clean, dry environment
and in a vertical position with at least a 2” clearance on the top, bottom, and both sides. Conductive particles or corrosive
gases must not be present in the atmosphere where the drive is mounted. It is not for use outdoors and should be protected
from direct sunlight. See Appendix A for complete environmental information.

2.4.1 Layout (IP21, UL Type 1)
The components of the standard IP21 drive are shown below (view of frame R5).

Figure 2-1

Control panel
Front cover
Cable entry box

oW N =

Four fastening points at the back of
the unit

[8;]

Heatsink
6 Lifting holes
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2.4.2 Control Panel
The control panel can be removed by pulling it forward from the top edge and reinstalled in reverse order. For the use of the
control panel, see the firmware manual or ACS-AP assistant control panels user’s manual (SAUA0000085685 [English]).

Figure 2-2

2.5 Connections

The connections of the ACS880+N5350 are segmented into the two groups classified as Power Connections and Control
Connections. Conduit mounting holes are provided on the enclosure for each group of connections. See Appendix B for
conduit hole sizes so that proper planning can be accomplished for routing conduits to the control.

Access to all connections can be gained by the removal of the front cover.

WARNING: Do not remove the control cover for at least five (5) minutes after AC power is disconnected to
allow capacitors to discharge. Dangerous voltages are present inside the equipment. Electrical
shock can cause serious or fatal injury.

The power connections are grouped separately from the control connections and may be separated by a protective plate
depending on the size of the control. The installer must maintain separation between power connections and control
connections so that electrical noise does not interfere with proper operation. This dictates separate conduits for each group
of wires. See subsequent sections on power and control wiring for details of the required connections.

3AXD50000011888 Product Familiarization 2-3



2.5.1 Main Circuit
The main circuit of the drive is shown below.

Figure 2-3

ACS880-01

LBT_ — , — T3/W
! f;%_? |
| ® mn
L P
R. UDC+ UDC-
R+
Table 2-2

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

DC link. DC circuit between rectifier and inverter.

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

Al =

Brake chopper. Conducts the surplus energy from the intermediate DC 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. User obtains and installs
the brake resistor when needed.
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2.5.2 Overview of Power and Control Connections
The diagram shows the power connections and control interfaces of the drive.

Figure 2-4

=
Slot 1 X208
- f @ x13 (il <=

— |

(5) (®

Slot 3
S

Slot2 (2) = §i§

~—0) PE
\E——gu

D L2
L3
R_
0O
Table 2-3
Option modules can be inserted into slots 1, 2 and 3 as follows:

2 Modules

3 Analog and digital I/O extension modules except FDIO
Feedback interface modules

Fieldbus communication modules and FDIO

Safety functions modules

See section Type designation key

Into slots
1,2,3
1,2,3
1,2,3

2

Memory unit

Connector for safety functions modules (alternative to Slot 2)

Default I/0 connection diagram and Control unit (ZCU-12) connection data

See Control panel

O IN||O| >~

du/dt, common mode or sine filter (optional)
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2.5.3 External Control Connection Terminals

The layout of external control connection terminals of the drive is shown below.

Figure 2-5

a .

|
@ X135

COM
7K

'

1,J2

J
F| I
POW Il XA g m

s

XSTO LUXDI) = XDIO| XD24

N

XRO3

XFOW

XAO
XD2D
XRO1
XR0O2
XRO3
XD24

XDIO
XDI
XSTO
x12

X13

X202
X203
X204
X205
X208

J1,J2

J3, J6

Description
External power input
Analog inputs
Analog outputs
Drive-to-drive link
Relay output 1

Relay output 2
Relay output 3

Start interlock connection
(DIIL) and +24 V output

Digital input/outputs
Digital inputs
Safe torque off connection

Connector for safety
functions modules (optional)

Control panel / PC
connection

Option slot 1
Option slot 2
Option slot 3
Memory unit connection

Auxiliary cooling fan
connection

Voltage/Current selection
jumpers (J1, J2) for analog
inputs

Drive-to-drive link
termination jumper (J3),
common digital input ground
selection jumper (J6)
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2.6 Type Designation Label

The type designation label includes an IEC and NEMA rating, appropriate markings, a type designation and a serial number,
which allow identification of each unit. The type designation label is located on the front cover. An example label is shown

below.
Figure 2-6
“ l. .' ACSBB0-01-02A1-5 @ . "
ADD O ® ® e
0.75 KW, P21 Ul 3~360.500 V Ul 3~440..480 V
1 hp, UL typa 1 Iin 21 4 d 21 A
— 11 47,63 Hz 11 4763 Hz2
i [T ST RY Uz 30..U1 WV
2Zn 214 Zid 2.1 A
LD i = e e
ASSEVALES & PN S/N: 1120800909
Table 2-4
No. Description
1 Type designation
2 Frame size
3 Ratings in the supply voltage range
4 Valid markings
Serial number. The first digit of the serial number refers to the manufacturing plant. The next four digits
5 refer to the unit’s manufacturing year and week, respectively. The remaining digits complete the serial
number so that there are no two units with the same number.

3AXD50000011888
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2.7 Type Designation Key

The type designation contains information on the specifications and configuration of the drive. The first digits from left
express the basic configuration, eg, ACS880-01-12A6-3 The optional selections are given thereafter, separated by
plus signs, eg, +L519. The main selections are described below. Not all selections are available for all types. For more
information, refer to ACS880-01 Ordering Information (3AXD10000014923), available on request.

Table 2-5
Code Description
Basic codes
ACS880 Product series
01 When no options are selected: Wall mounted drive, IP21 (UL Type 1), ACS-AP-I assistant

control panel, no EMC filter, DC choke, ACS880 primary control program, Safe torque
off function, cable entry box, brake chopper in frames R1 to R4, coated boards, printed
multilingual quick guides and CD containing all manuals.

Size

XXXX Refer to the rating tables

Voltage range

2 208...240V
3 380...415V
5 380...500V
7 525...690V

Option codes (plus codes)

Degree of protection
B056 [ 1P55 (UL Type 12)
Construction

C131 | Vibration dampers

Resistor braking

D150 | Brake chopper for frame R5 and up.

Filters

E200 EMC filter for second environment TN (grounded) system, category C3.

E201 EMC filter for second environment IT (ungrounded) system, category C3. Available for
380...500V frames R6 to R9.

E202 EMC filter for first environment TN (grounded) system, category C2.

Cable entry box

H358 UK cable entry box

Fieldbus adapters

K451 FDNA-01 DeviceNet™ adapter module

K454 FPBA-01 PROFIBUS DP adapter module

K457 FCAN-01 CANopen adapter module

K458 FSCA-01 RS-485 adapter module

K462 FCNA-01 ControlNet™ adapter module

K469 FECA-01 EtherCAT adapter module

K470 FEPL-01 Ethernet POWERLINK adapter module

K490 Ethernet/IP adapter, two port

K491 Modbus/TCP adapter, two port

K492 PROFINET IO adapter, two port

K475 FENA-21 Two-Port Ethernet Adapter (EtherNet/IP™, Modbus/TCP)
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Table 2-5 Continued

Code Description

1/0 extensions and feedback interfaces

L500 FIO-11 analog I/0 extension module

L501 FIO-01 digital I/0 extension module

L502 FEN-31 HTL incremental encoder interface module
L503 FDCO-01 optical DDCS communication adapter module
L508 FDCO-02 optical DDCS communication adapter module
L515 FEA-03 I/O extension adapter

L516 FEN-21 resolver interface module

L517 FEN-01 TTL incremental encoder interface module

L518 FEN-11 absolute encoder interface module

L525 FAIO-01 analog I/O extension module

L526 FDIO-01 digital I/O extension module

Specialties

P904 | Extended warranty

Safety functions modules

Q973 | FSO-12 safety functions module

Full set of printed manuals in selected language.

Note: The delivered manual set may include manuals in English if the translation is not available.

3AXD50000011888
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3.1 Ratings

The ACS880+N5350 product line includes models to support each motor designed for cooling tower direct drive

Chapter 3

Ratings

applications. The following table provides the electrical ratings of each of the standard available models. If your need is for a
rating not listed below, contact your local ABB representative for support. (Symbols are described below the table.)

Table 3-1 Drive Ratings, Model Numbers and Frame Sizes with 50 and 60 Hz Supply

Input Max Output Ratings
Catalog Number Frame Rating | Current Light-Overload Use
ACS880-01- Size I I ! P
1N max LD LD
A A | kw hp
U, = 208...240V
24A3-2+N5350 R2 24.3 28.6 23.1 55 7.5
031A-2+N5350 R3 31 41 29.3 7.5 10
046A-2+N5350 R4 46 64 44 11 15
061A-2+N5350 R4 61 76 58 15 20
075A-2+N5350 R5 75 104 71 18.5 25
087A-2+N5350 R5 87 122 83 22 30
115A-2+N5350 R6 115 148 109 30 40
145A-2+N5350 R6 145 178 138 37 50
170A-2+N5350 R7 170 247 162 45 60
206A-2+N5350 R7 206 287 196 55 75
274A-2+N5350 R8 274 362 260 75 100
U, = 380...415V
12A6-3+N5350 R1 12.6 16 12 55 7.5
017A-3+N5350 R2 17 21 16 7.5 10
025A-3+N5350 R2 25 29 24 11 15
032A-3+N5350 R3 32 42 30 15 20
038A-3+N5350 R3 38 54 36 18.5 25
045A-3+N5350 R4 45 64 43 22 30
061A-3+N5350 R4 61 76 58 30 40
072A-3+N5350 R5 72 104 68 37 50
087A-3+N5350 R5 87 122 83 45 60
105A-3+N5350 R6 105 148 100 55 75
145A-3+N5350 R6 145 178 138 75 100
169A-3+N5350 R7 169 247 161 90 125
206A-3+N5350 R7 206 287 196 110 150
246A-3+N5350 R8 246 350 234 132 200
293A-3+N5350 R8 293 418 278 160 225
363A-3+N5350 R9 363 498 345 200 275
430A-3+N5350 R9 430 545 400 200 350
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Table 3-1 Drive Ratings, Model Numbers and Frame Sizes with 50 and 60 Hz Supply Cont.

Output Ratings

Inp_ut Max
Catalog Number Frame Rating | Current Light-Overload Use
ACS880-01- Size I I I P
1N max LD LD
A A A | kw hp
UN = 440...480V
11A0-5+N5350 R1 11 16 11 55 7.5
014A-5+N5350 R2 14 21 14 7.5 10
021A-5+N5350 R2 21 29 21 11 15
027A-5+N5350 R3 27 42 27 15 20
034A-5+N5350 R3 34 54 34 18.5 25
040A-5+N5350 R4 40 64 40 22 30
052A-5+N5350 R4 52 76 52 30 40
065A-5+N5350 R5 65 104 65 37 50
077A-5+N5350 R5 77 122 77 45 60
096A-5+N5350 R6 96 148 96 55 75
124A-5+N5350 R6 124 178 124 75 100
156A-5+N5350 R7 156 247 156 90 125
180A-5+N5350 R7 180 287 180 110 150
240A-5+N5350 R8 240 350 240 132 200
260A-5+N5350 R8 260 418 260 132 200
302A-5+N5350 R9 302 498 302 200 250
361A-5+N5350 R9 361 542 361 200 300
414A-5+N5350 R9 414 542 414 250 350
UN = 660...690V
07A3-7+N5350 R5 7.3 12.2 6.9 55 7.5
09A8-7+N5350 R5 9.8 18 9.3 7.5 10
14A2-7+N5350 R5 14.2 22 13.5 11 15
018A-7+N5350 R5 18 30 17 15 20
022A-7+N5350 R5 22 44 21 18.5 25
026A-7+N5350 R5 26 54 25 22 30
035A-7+N5350 R5 35 64 33 30 40
042A-7+N5350 R5 42 74 40 37 50
049A-7+N5350 R5 49 76 47 45 60
061A-7+N5350 R6 61 104 58 55 75
084A-7+N5350 R6 84 124 80 75 100
098A-7+N5350 R7 98 168 93 a0 125
119A-7+N5350 R7 119 198 113 110 150
142A-7+N5350 R8 142 250 135 132 200
174A-7+N5350 R8 174 274 165 160 225
210A-7+N5350 R9 210 384 200 200 275
271A-7+N5350 R9 271 411 257 250 350

3-2 Ratings
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Table 3-2 Definitions

U, | Supply voltage range

Iy Nominal rms input current

Iy Nominal output current (available continuously with no over-loading)

Py | Typical motor power in no-overload use

o Continuous rms output current allowing 10% overload for 1 minute every 5 minutes

P 5 | Typical motor power in light-overload use

/max Maximum output current. Available for 10 seconds at start. then as long as allowed by drive temperature.
Continuous rms output current allowing 50% overload for 1 minute every 5 minutes.

g * Continuous rms output current allowing 30% overload for 1 minute every 5 minutes.
** Continuous rms output current allowing 25% overload for 1 minute every 5 minutes.

P, 4 | Typical motor power in heavy-duty use

Notes:

1.

The ratings apply at an ambient temperature of 40°C (104°F).

2. To achieve the rated motor power given in the table, the rated current of the drive must be higher than or equal to the

rated motor current.

The DriveSize dimensioning tool available from ABB is recommended for selecting the drive, motor and gear combination.
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3.2 Losses, Cooling Data and Noise

Table 3-3
Catalog Number Frame Air Flow Heat Dissipation Noise
ACS880-01- Size m%h ft>/min (Watts) dB(A)
U, = 208...240V

24A3-2+N5350 R2 88 52 337 51

031A-2+N5350 R3 134 79 457 57
046A-2+N5350 R4 134 79 500 62
061A-2+N5350 R4 280 165 630 62
075A-2+N5350 R5 280 165 680 62
087A-2+N5350 R5 280 165 730 62
115A-2+N5350 R6 435 256 840 67
145A-2+N5350 R6 435 256 940 67
170A-2+N5350 R7 450 265 1260 67
206A-2+N5350 R7 450 265 1500 67
274A-2+N5350 R8 550 324 2100 65

U, = 380...415V

12A6-3+N5350 R1 44 26 172 46
017A-3+N5350 R2 88 52 232 51

025A-3+N5350 R2 88 52 337 52
032A-3+N5350 R3 134 79 457 57
038A-3+N5350 R3 134 79 562 57
045A-3+N5350 R4 134 79 667 62
061A-3+N5350 R4 280 165 907 62
072A-3+N5350 R5 280 165 1117 62
087A-3+N5350 R5 280 165 1120 62
105A-3+N5350 R6 435 256 1295 67
145A-3+N5350 R6 435 256 1440 67
169A-3+N5350 R7 450 265 1940 67
206A-3+N5350 R7 450 265 2310 67
246A-3+N5350 R8 550 324 3300 65
293A-3+N5350 R8 550 324 3900 65
363A-3+N5350 R9 1150 677 4800 68
430A-3+N5350 R9 1150 677 6000 68

3-4 Ratings
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Table 3-3 Continued

Catalog Number Frame Air Flow Heat Dissipation Noise
ACS880-01- Size m%h |  f/min (Watts) dB(A)
U, = 440...480V
11A0-5+N5350 R1 44 26 172 46
014A-5+N5350 R2 88 52 232 51
021A-5+N5350 R2 88 52 337 51
027A-5+N5350 R3 134 79 457 57
034A-5+N5350 R3 134 79 562 57
040A-5+N5350 R4 134 79 667 62
052A-5+N5350 R4 280 165 907 62
065A-5+N5350 R5 280 165 1117 62
077A-5+N5350 R5 280 165 1120 62
096A-5+N5350 R6 435 256 1295 67
124A-5+N5350 R6 435 256 1440 67
156A-5+N5350 R7 450 265 1940 67
180A-5+N5350 R7 450 265 2310 67
240A-5+N5350 R8 550 324 3300 65
260A-5+N5350 R8 550 324 3900 65
302A-5+N5350 R9 1150 677 4200 68
361A-5+N5350 R9 1150 677 4800 68
414A-5+N5350 R9 1150 677 6000 68
U, = 660...690V
07A3-7+N5350 R5 280 165 217 62
09A8-7+N5350 R5 280 165 284 62
14A2-7+N5350 R5 280 165 399 62
018A-7+N5350 R5 280 165 490 62
022A-7+N5350 R5 280 165 578 62
026A-7+N5350 R5 280 165 660 62
035A-7+N5350 R5 280 165 864 62
042A-7+N5350 R5 280 165 998 62
049A-7+N5350 R5 280 165 1120 62
061A-7+N5350 R6 435 256 1295 67
084A-7+N5350 R6 435 256 1440 67
098A-7+N5350 R7 450 265 1940 67
119A-7+N5350 R7 450 265 2310 67
142A-7+N5350 R8 550 324 3300 65
174A-7+N5350 R8 550 324 3900 65
210A-7+N5350 R9 1150 677 4200 68
271A-7+N5350 R9 1150 677 4800 68
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Chapter 4

Terminal Specifications

Terminal specifications provided in this section should be followed during the installation of the ACS880+N5350 control. The
following tables provide the wire gauge ranges and terminal tightening torques for each group of terminals within the control.
4.1 Power Wire Gauge Range Specifications

Use copper conductors only.
Table 4-1 Power Wire Gauge Specification

Metric ! us?
Catalog Number Frame Size Cu Cab_le Al Cabl_e Cu Cab_le Al Cabl_e
ACS880-01- Type Typical Type Typical Type Typical Type Typical
mm? mm? AWG/kcmil AWG/kcmil
208...240V
04A6-2+N5350 R1 3x1.5 - 14 -
06A6-2+N5350 R1 3x1.5 - 14 -
07A5-2+N5350 R1 3x1.5 - 14 -
10A6-2+N5350 R1 3x1.5 - 14 -
16A8-2+N5350 R2 3x6 - 10 -
24A3-2+N5350 R2 3x6 - 10 -
031A-2+N5350 R3 3x10 - 8 -
046A-2+N5350 R4 3x16 3x35 6 -
061A-2+N5350 R4 3x25 3x35 4 -
075A-2+N5350 R5 3x35 3 x50 3 -
087A-2+N5350 R5 3x35 3x70 3 -
115A-2+N5350 R6 3 x50 3x70 1 -
145A-2+N5350 R6 3x95 3x120 2/0 -
170A-2+N5350 R7 3x120 3 x 150 3/0 -
206A-2+N5350 R7 3 x 150 3 x240 250 MCM -
274A-2+N5350 R8 - - - -
380...415V
02A4-3+N5350 R1 3x1.5 - 14 -
03A3-3+N5350 R1 3x1.5 - 14 -
04A0-3+N5350 R1 3x1.5 - 14 -
05A6-3+N5350 R1 3x1.5 - 14 -
07A2-3+N5350 R1 3x1.5 - 14 -
09A4-3+N5350 R1 3x1.5 - 14 -
12A6-3+N5350 R1 3x1.5 - 14 -
017A-3+N5350 R2 3x6 - 10 -
025A-3+N5350 R2 3x6 - 10 -
032A-3+N5350 R3 3x10 - 8 -
038A-3+N5350 R3 3x10 - 8 -
045A-3+N5350 R4 3x16 3x35 6 -
061A-3+N5350 R4 3x25 3x35 4 -
072A-3+N5350 R5 3x35 3 x50 3 -
087A-3+N5350 R5 3x35 3x70 3 -
105A-3+N5350 R6 3 x50 3x70 1 -
145A-3+N5350 R6 3x95 3x120 2/0 -
169A-3+N5350 R7 3x120 3 x 150 3/0 -
206A-3+N5350 R7 3 x 150 3 x240 250 MCM -
246A-3+N5350 R8 2 x (3x70) 3 2 x (3x95) 300 MCM -
293A-3+N5350 R8 2 x (3x95) 3 2 x (3x120) 2x3/0 -
363A-3+N5350 R9 2 x (3x120) 2 x (3x185) 2x4/0 -
430A-3+N5350 R9 2 x (3x150) 2 x (3x240) 2 x 250 MCM -
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Table 4-1 Power Wire Gauge Specification (Cont.)

Metric ! us?
Catalog Number Frame Size Cu Cab_le Al Cabl_e Cu Cab_le Al Cabl_e
ACS880-01- Type Typical Type Typical Type Typical Type Typical
mm2 mm2 AWG/kcmil AWG/kcmil
440...480V
02A1-5+N5350 R1 3x1.5 - 14 -
03A0-5+N5350 R1 3x1.5 - 14 -
03A4-5+N5350 R1 3x1.5 - 14 -
04A8-5+N5350 R1 3x1.5 - 14 -
05A2-5+N5350 R1 3x15 - 14 -
07A6-5+N5350 R1 3x15 - 14 -
11A0-5+N5350 R1 3x15 - 14 -
014A-5+N5350 R2 3x6 - 10 -
021A-5+N5350 R2 3x6 - 10 -
027A-5+N5350 R3 3x10 - 8 -
034A-5+N5350 R3 3x6 - 8 -
040A-5+N5350 R4 3x16 3x25 6 -
052A-5+N5350 R4 3x25 3x25 4 -
065A-5+N5350 R5 3x35 3x35 3 -
077A-5+N5350 R5 3x35 3 x50 3 -
096A-5+N5350 R6 3 x50 3x70 1 -
124A-5+N5350 R6 3x95 3x95 2/0 -
156A-5+N5350 R7 3x120 3 x150 3/0 -
180A-5+N5350 R7 3 x 150 3x185 250 MCM -
240A-5+N5350 R8 2 x (3x70) 3) 2 x (3x95) 300 MCM -
260A-5+N5350 R8 2 x (3x70) 3) 2 x (3x95) 2x3/0 -
302A-5+N5350 R9 2 x (3x95) 2 x (3x120) 2x3/0 -
361A-5+N5350 R9 2 x (3x120) 2 x (3x185) 2 x 250 MCM -
414A-5+N5350 R9 2 x (3x150) 2 x (3x240) 2 x 250 MCM -
660...690V
07A3-7+N5350 R5 3x1.5 - 14 12
09A8-7+N5350 R5 3x1.5 - 14 12
14A2-7+N5350 R5 3x25 - 14 12
018A-7+N5350 R5 3x4 - 12 10
022A-7+N5350 R5 3x6 - 10 8
026A-7+N5350 R5 3x10 3x25 8 6
035A-7+N5350 R5 3x10 3x25 8 6
042A-7+N5350 R5 3x16 3x25 6 4
049A-7+N5350 R5 3x16 3x25 6 4
061A-7+N5350 R6 3x25 3x35 4 3
084A-7+N5350 R6 3x35 3 x50 3 2
098A-7+N5350 R7 3 x50 3x70 2 1/0
119A-7+N5350 R7 3x70 3x95 1/0 3/0
142A-7+N5350 R8 3x959 3x120 2/0 4/0
174A-7+N5350 R8 3x1209 2 x (3x70) 4/0 300 MCM
210A-7+N5350 R9 3x185 2 x (3x95) 300 MCM 2x3/0
271A-7+N5350 R9 3 x240 2 x (3x120) 400 MCM 2 x4/0
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1) The cable sizing is based on max. 9 cables laid on a cable ladder side by side, three ladder type trays one on top of the
other, ambient temperature 30°C, PVC insulation, surface temperature 70°C (EN60204-1 and IEC60364-5-52/2001). For
other conditions, size the cables according to local safety regulations, appropriate input voltage and the load current of
the drive. Refer to Hardware Manual BAUA0000078093 for accepted cable sizes of the drive.

2) The cable sizing is based on NEC Table 310-16 for copper wires, 75°C (167°F) wire insulation at 40°C (104°F) ambient
temperature. Not more than three current-carrying conductors in raceway or cable or earth (directly buried). For other
conditions, size the cables according to local safety regulations, appropriate input voltage and the load current of the
drive. Refer to Hardware Manual BAUA0000078093 for accepted cable sizes of the drive.

3) The biggest cable size accepted by the connection terminals of frame R8 is 2 x (3x150). Biggest possible cable size is
3x240 or 400 MCM if the terminal type is changed and the cable entry box is not used.
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4.2 Power Tightening Torque Specifications

Table 4-2 Power Tightening Torque Specifications

Tightening Torque
Ground
Catalog Number | Frame L1, L2, L3, T1/U, T2/V, T3/W R-, R+/UDC+, UDC D
ACS880-01- Size
T (Wire Screw) T (Terminal Nut) T (Wire Screw) T (Terminal Nut) T
bi-ft | M.. | N-M [ ibtft | M. [N-M]| ibr-ft | M. | N-M | ibtit | ML [N-M [ 1btit | N-M
208...240V

24A3-2+N5350 R2 | 04 0.6 0.4 0.6 13 [ 1.8
031A-2+N5350 R3 | 13 17 13 17 13 | 1.8
046A-2+N5350 R4 | 24 33 24 33 21 | 29
061A-2+N5350 R4 | 24 33 24 33 21 | 29
075A-2+N5350 R5 | 11.0 15 11.0 15 21 | 29
087A-2+N5350 R5 | 11.0 15 11.0 15 21 | 29
115A-2+N5350 R6 | 221 |M10| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
145A-2+N5350 R6 | 221 |Mm10| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
170A-2+N5350 R7 (529_'15*) M10 (gg*) M8 | 24 | 148 | M10| 30 Mio| 30 | 7.2 | 9.8
206A-2+N5350 rR7 | 223 [wm10] 29 M8 | 24 | 14.8 |M10]| 30 Mio| 30 | 7.2 | 9.8

(22.1%) (30%)
274A-2+N5350 R8 | 295 |M10| 40 |17.7 |[M10| 24 | 295 |M10| 40 [17.7| M8 | 24 | 72 | 9.8

380...415V

12A6-3+N5350 R1 0.4 06 0.4 06 13 | 1.8
017A-3+N5350 R2 | 04 06 0.4 06 13 | 1.8
025A-3+N5350 R2 | 0.4 06 0.4 06 13 | 1.8
032A-3+N5350 R3 | 13 1.7 13 1.7 13 | 1.8
038A-3+N5350 R3 | 13 17 13 17 13 | 1.8
045A-3+N5350 R4 | 24 33 24 33 21 | 29
061A-3+N5350 R4 | 24 33 24 33 21 | 29
072A-3+N5350 R5 | 11.0 15 11.0 15 21 | 29
087A-3+N5350 R5 | 11.0 15 11.0 15 21 | 29
105A-3+N5350 R6 | 221 |mi0| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
145A-3+N5350 R6 | 221 |mi0| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
169A-3+N5350 R7 (225_'15*) M10 (g"g*) Ms | 24 | 14.8 [ m10| 30 Mio| 30 | 7.2 | 9.8
206A-3+N5350 rR7 | 223 [wm10] 29 M8 | 24 | 14.8 |M10]| 30 Mio| 30 | 7.2 | 9.8

(22.1%) (30%)
246A-3+N5350 R8 | 295 |M10| 40 |17.7 |M10| 24 | 295 |M10| 40 [17.7| M8 | 24 | 72 | 9.8
293A-3+N5350 R8 | 295 |M10| 40 |17.7 |M10| 24 | 295 |M10| 40 [17.7| M8 | 24 | 72 | 9.8
363A-3+N5350 RO | 516 |Mm12| 70 [17.7 [m10] 24 [ 516 [m12| 70 [177| M8 [ 24 | 72 | 98
430A-3+N5350 RO | 516 |Mi2| 70 |17.7 |M10| 24 | 516 |M12| 70 [17.7| M8 | 24 | 72 | 9.8
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Table 4-2 Power Tightening Torque Specifications (Cont.)

Tightening Torque
Ground
Catalog Number | Frame L1, L2, L3, T1/U, T2/V, T3/W R-, R+/UDC+, UDC D
ACS880-01- Size
T (Wire Screw) T (Terminal Nut) T (Wire Screw) T (Terminal Nut) T
bf-ft | M.. | N-M [ bf-ft | M. [N-M]| ibf-ft | M... | N-M | ibtit| M... [N-M [ 1bf-it | N-M
440...480V

11A0-5+N5350 R1 | 04 06 0.4 06 13 ] 18
014A-5+N5350 R2 | 0.4 06 0.4 06 13|18
021A-5+N5350 R2 | 0.4 06 0.4 06 13|18
027A-5+N5350 R3 | 13 17 13 17 13 | 1.8
034A-5+N5350 R3 | 13 17 13 17 13 | 1.8
040A-5+N5350 R4 | 24 33 24 33 21 | 29
052A-5+N5350 R4 | 24 33 24 33 21 | 29
065A-5+N5350 R5 | 11.0 15 11.0 15 21 | 29
077A-5+N5350 R5 | 11.0 15 11.0 15 21 | 29
096A-5+N5350 R6 | 221 |mi0| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
124A-5+N5350 R6 | 221 |M10| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
156A-5+N5350 R7 (529_'15*) M10 (gg*) M8 | 24 | 148 | M10| 30 Mio| 30 | 72 | 9.8
180A-5+N5350 rR7 | 223 [wm10] 29 M8 | 24 | 14.8 |M10]| 30 Mio| 30 | 7.2 | 9.8

(22.1%) (30%)
240A-5+N5350 R8 | 295 |Mm10| 40 |[17.7 [m10] 24 [ 295 [m10| 40 [177| M8 [ 24 | 72 | 98
302A-5+N5350 RO | 516 |Mm12| 70 [17.7 [m10] 24 [ 516 [m12| 70 [177| M8 [ 24 | 72 | 98
361A-5+N5350 RO | 516 |Mm12| 70 [17.7 [m10] 24 [ 516 [m12| 70 [177| M8 [ 24 | 72 | 98
414A-5+N5350 RO | 516 |Mm12| 70 [17.7 [m10] 24 [ 516 [m12| 70 [177| M8 [ 24 | 72 | 98

660...690V

07A3-7+N5350 R5 | 11.0 15 11.0 15 21 | 29
09A8-7+N5350 R5 | 11.0 15 11.0 15 21 | 29
14A2-7+N5350 Rs | 11.0 15 11.0 15 21 | 29
018A-7+N5350 R5 | 11.0 15 11.0 15 21 | 29
022A-7+N5350 R5 | 11.0 15 11.0 15 21 | 29
026A-7+N5350 Rs | 11.0 15 11.0 15 21 | 29
035A-7+N5350 Rs | 11.0 15 11.0 15 21 | 29
042A-7+N5350 Rs | 11.0 15 11.0 15 21 | 29
049A-7+N5350 Rs | 11.0 15 11.0 15 21 | 2.9
061A-7+N5350 R6 | 221 |m10| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
084A-7+N5350 R6 | 221 |mi0| 30 M8 | 24 | 148 | M8 | 20 M8 | 20 | 72 | 9.8
098A-7+N5350 R7 | @2ty [M10] 3o Ms | 24 | 14.8 [ m10]| 30 Mio| 30 | 72 | 9.8
119A-7+N5350 rR7 | 223 [wm10] 29 M8 | 24 | 14.8 |M10]| 30 Mio| 30 | 7.2 | 9.8

(22.1%) (30%)
142A-7+N5350 R8 | 205 |Mm10| 40 |17.7 [m10] 24 [ 295 [m10| 40 [177| M8 [ 24 | 72 | 98
174A-7+N5350 R8 | 295 |Mm10| 40 |17.7 [Mm10] 24 [ 295 [m10| 40 [177| M8 | 24 | 72 | 98
210A-7+N5350 RO | 516 |Mm12| 70 [17.7 [m10] 24 [ 516 [m12| 70 [177| M8 [ 24 | 72 | 98
271A-7+N5350 RO | 516 |M12| 70 [17.7 [m10] 24 [ 516 [m12| 70 [177| M8 [ 24 | 72 | 98

* For 660...690V volt drives.
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Figure 4-1 Cable Conduit Installation R1, R2 and R3

Figure 4-2 Cable Conduit Installation R4, R5
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Figure 4-3 Cable Conduit Installation R6, R7, R8, R9
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4.3 Control Wire Gauge and Tightening Torque
Figure 4-4 Control Wire Gauge Specification and Tightening Torque

Wire sizes: 0.5 ... 2.5mm? (24...12AWG)
Tightening torques: 0.5 N-m (5Ibf-in) for both
stranded and solid wiring.

@OEE
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Chapter 5

Power Wiring

This section outlines the basics of the power wiring for the ACS880+N5350. Sample wiring diagrams are shown later in this
guide.

5.1 Grounding the Control

WARNING: Be sure the system is properly grounded before applying power. Do not apply AC power before
you ensure that all grounding instructions have been followed. Electrical shock can cause serious
or fatal injury.

To ensure a safe and trouble-free installation, the ACS880+N5350 must be properly grounded. Symmetrical voltage on

all three phases relative to ground is optimum and thus it is recommended that the control be supplied from a 4-wire wye
connected source. The center tap of the supply transformer secondary should be solidly grounded per local code. A ground
wire must be pulled in the same conduit with the L1, L2, and L3 connections from the source ensuring that the ground wire
is terminated on the ACS880+N5350 power terminal block.

5.2 Incoming Power

The ACS880+N5350 is designed for the incoming power ratings listed below. If your installation does not meet these ratings,
contact your local ABB representative for support.
Table 5-1 Incoming Power
Description Rating
ACS880-01-xxxx-2 units: 208 ... 240VAC 3-phase +10%...-15%
ACS880-01-xxxx-3 units: 380 ... 415VAC 3-phase +10%...-15%

Voltage (U,) ACS880-01-xxxx-5 units: 380 ... 500VAC 3-phase +10%...-15%
ACS880-01-xxxx-7 units: 525 ... 690VAC 3-phase +10%...-15%
Network type TN (grounded) and IT (ungrounded) systems.

Rated conditional short-circuit current (IEC 61439-1) |65 kA when protected by fuses given in the fuse tables

o . US and Canada: The drive is suitable for use on a circuit capable
Short-circuit current protection (UL508C,CSA C22.2 of delivering not more than 100 kA symmetrical amperes (rms) at

No. 14-05) 600V maximum when protected by fuses given in the fuse table

Frequency 47 to 63 Hz, maximum rate of change 17%/s

Imbalance Max. + 3% of nominal phase to phase input voltage
Fundamental power factor (cosphi,) 0.98 (at nominal load)

As stated in the grounding section, the three incoming power wires must be pulled together in a single conduit with the
grounding conductor. These connections are to be made to L1, L2, and L3.

CAUTION: Do not connect AC power to the drive output terminals T1/U, T2, V and T3/W. These terminals are
for supplying power to the motor. Connecting AC power to these terminals may result in damage
to the control.
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Figure 5-1 Incoming Power Diagram

Incoming power must meet specifications shown in
table 5-1. Power supplied to the ACS880+N5350
must be symmetrical relative to ground. Power
factor correction capacitors must not be switched
on/off of the supply while the ACS880+N5350 is
connected to the line to prevent drive damage.

Input Disconnect

Input disconnect and branch circuit protection
provided by customer to meet local codes. See
table 5.2 for recommended ratings.

J/

Optional customer supplied input reactor shown .
See Chapter 5 of the ACS880-01 Hardware Manual
3AUA0000078093 for details on installation planning.

/

for tightening torques of

, Input Reactor
7 Fuses ACS880+N5350
~ ~ ~ ~ ~ ~
— —O | L1
| | | | | || ||
Input L L “\o T T o—"Y Y\
O ! L2
Power | || ' | || || ||
|| || : || || || ||
Tt O L3
] ] A A
] ] ] ] ] ]
I 7 7 7 7 7 =
P l \ See tables in Chapter 4
— — for wire gauge range and

incoming terminals.

ACS880+N5350 must be solidly grounded per
local code. A continuous ground connection
must be made between the ACS880+N5350
and the facility ground. This ground wire should
be sized per local code and is typically the same
gauge as the power leads. It must be pulled in
same conduit as incoming power leads.

Incoming power should be pulled together in a
metallic conduit or be in a sheathed cable. Four
conductors must be used (3 for incoming power
and 1 for ground). Conduit or sheath must be
grounded and continuity of ground maintained.

5.3 Protecting the Drive and Input

Protect the drive and input cable with fus

Power Cable in Short-Circuits
es as follows:

Figure 5-2

—|/:
/-

77 "\ 3~

Size the fuses at the distribution board according to Table 5-2. The fuses will protect the input cable in short-circuit
situations, restrict drive damage and prevent damage to adjoining equipment in case of a short-circuit inside the drive.

Note: Circuit breakers must not be used without fuses. For more information, contact ABB.

5-2 Power Wiring
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5.4 Wire Sizing and Fuses

It is the responsibility of the installer to ensure that the ACS880+N5350 is installed in accordance with local electrical codes.
This includes, but is not limited to a proper disconnect, branch circuit protection, and wire size.

The following tables can be used as a guide to select wire gauge and input fuses. Recommendations are based upon the

maximum continuous current of the control. This table assumes 75°C wire.

Table 5-2 Wire Sizing

Control Rating Wire Gauge
Catalog Number Frame kw HP Input Amps (AWG)

ACS880-01-24A3-2+N5350 R2 5.5 7.5 24.3 10
ACS880-01-031A-2+N5350 R3 7.5 10 31 8
ACS880-01-046A-2+N5350 R4 11 15 46 6
ACS880-01-061A-2+N5350 R4 15 20 61 4
ACS880-01-075A-2+N5350 R5 18.5 25 75 3
ACS880-01-087A-2+N5350 R5 22 30 87 3
ACS880-01-115A-2+N5350 R6 30 40 115 1
ACS880-01-145A-2+N5350 R6 37 50 145 2/0
ACS880-01-170A-2+N5350 R7 45 60 170 3/0
ACS880-01-206A-2+N5350 R7 55 75 206 250 MCM
ACS880-01-274A-2+N5350 R8 75 100 274 -
ACS880-01-12A6-3+N5350 R1 5.5 7.5 12.6 14
ACS880-01-017A-3+N5350 R2 7.5 10 17 10
ACS880-01-025A-3+N5350 R2 11 15 25 10
ACS880-01-032A-3+N5350 R3 15 20 32 8
ACS880-01-038A-3+N5350 R3 18.5 25 38 8
ACS880-01-045A-3+N5350 R4 22 30 45 6
ACS880-01-061A-3+N5350 R4 30 40 61 4
ACS880-01-072A-3+N5350 R5 37 50 72 3
ACS880-01-087A-3+N5350 R5 45 60 87 3
ACS880-01-105A-3+N5350 R6 55 75 105 1
ACS880-01-145A-3+N5350 R6 75 100 145 2/0
ACS880-01-169A-3+N5350 R7 90 125 169 3/0
ACS880-01-206A-3+N5350 R7 110 150 206 250 MCM
ACS880-01-246A-3+N5350 R8 132 200 246 300 MCM
ACS880-01-293A-3+N5350 R8 160 225 293 2 x 3/0
ACS880-01-363A-3+N5350 R9 200 275 363 2 x4/0
ACS880-01-430A-3+N5350 R9 200 350 430 2 x 250 MCM

3AXD50000011888
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Table 5-2 Wire Sizing Continued

Control Rating Wire Gauge
Catalog Number Frame HP kW Input Amps (AWG)
ACS880-01-11A0-5+N5350 R1 5.5 7.5 11 14
ACS880-01-014A-5+N5350 R2 7.5 10 14 10
ACS880-01-021A-5+N5350 R2 1 15 21 10
ACS880-01-027A-5+N5350 R3 15 20 27 8
ACS880-01-034A-5+N5350 R3 18.5 25 34 8
ACS880-01-040A-5+N5350 R4 22 30 40 6
ACS880-01-052A-5+N5350 R4 30 40 52 4
ACS880-01-065A-5+N5350 R5 37 50 65 3
ACS880-01-077A-5+N5350 R5 45 60 77 3
ACS880-01-096A-5+N5350 R6 55 75 96 1
ACS880-01-124A-5+N5350 R6 75 100 124 2/0
ACS880-01-156A-5+N5350 R7 90 125 156 3/0
ACS880-01-180A-5+N5350 R7 110 150 180 250 MCM
ACS880-01-240A-5+N5350 R8 132 200 240 300 MCM
ACS880-01-260A-5+N5350 R8 132 200 260 2x3/0
ACS880-01-302A-5+N5350 R9 200 250 302 2 x3/0
ACS880-01-361A-5+N5350 R9 200 300 361 2 x 250 MCM
ACS880-01-414A-5+N5350 R9 250 350 414 2 x 250 MCM
ACS880-01-07A3-7+N5350 R5 55 7.5 7.3 14
ACS880-01-09A8-7+N5350 R5 7.5 10 9.8 14
ACS880-01-14A2-7+N5350 R5 1 15 14.2 14
ACS880-01-018A-7+N5350 R5 15 20 18 12
ACS880-01-022A-7+N5350 R5 18.5 25 22 10
ACS880-01-026A-7+N5350 R5 22 30 26 8
ACS880-01-035A-7+N5350 R5 30 40 35 8
ACS880-01-042A-7+N5350 R5 37 50 42 6
ACS880-01-049A-7+N5350 R5 45 60 49 6
ACS880-01-061A-7+N5350 R6 55 75 61 4
ACS880-01-084A-7+N5350 R6 75 100 84 3
ACS880-01-098A-7+N5350 R7 90 125 98 2
ACS880-01-119A-7+N5350 R7 110 150 119 1/0
ACS880-01-142A-7+N5350 R8 132 200 142 2/0
ACS880-01-174A-7+N5350 R8 160 225 174 4/0
ACS880-01-210A-7+N5350 R9 200 275 210 300 MCM
ACS880-01-271A-7+N5350 R9 250 350 271 400 MCM
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The table below assumes 150% rated fast acting fuses.

Table 5-3 Fuses

Input Fuse (one fuse per phase)
Catalog Number Frame | Current
Amps A \'} Manufacturer Type UL Class
ACS880-01-24A3-2+N5350 R2 24.3 40 600 Bussmann JJS-40 T
ACS880-01-031A-2+N5350 R3 31 50 600 Bussmann JJS-50 T
ACS880-01-046A-2+N5350 R4 46 80 600 Bussmann JJS-80 T
ACS880-01-061A-2+N5350 R4 61 100 600 Bussmann JJS-100 T
ACS880-01-075A-2+N5350 R5 75 125 600 Bussmann JJS-125 T
ACS880-01-087A-2+N5350 R5 87 125 600 Bussmann JJS-125 T
ACS880-01-115A-2+N5350 R6 115 150 600 Bussmann JJS-150 T
ACS880-01-145A-2+N5350 R6 145 200 600 Bussmann JJS-200 T
ACS880-01-170A-2+N5350 R7 170 250 600 Bussmann JJS-250 T
ACS880-01-206A-2+N5350 R7 206 300 600 Bussmann JJS-300 T
ACS880-01-274A-2+N5350 R8 274 400 600 Bussmann JJS-400 T
ACS880-01-11A0-5+N5350 R1 11 20 600 Bussmann JJs-20 T
ACS880-01-014A-5+N5350 R2 14 25 600 Bussmann JJS-25 T
ACS880-01-021A-5+N5350 R2 21 35 600 Bussmann JJS-35 T
ACS880-01-027A-5+N5350 R3 27 40 600 Bussmann JJS-40 T
ACS880-01-034A-5+N5350 R3 34 50 600 Bussmann JJS-50 T
ACS880-01-040A-5+N5350 R4 40 60 600 Bussmann JJS-60 T
ACS880-01-052A-5+N5350 R4 52 80 600 Bussmann JJS-80 T
ACS880-01-065A-5+N5350 R5 65 90 600 Bussmann JJS-90 T
ACS880-01-077A-5+N5350 R5 77 110 600 Bussmann JJS-110 T
ACS880-01-096A-5+N5350 R6 96 150 600 Bussmann JJS-150 T
ACS880-01-124A-5+N5350 R6 124 200 600 Bussmann JJS-200 T
ACS880-01-156A-5+N5350 R7 156 225 600 Bussmann JJS-225 T
ACS880-01-180A-5+N5350 R7 180 300 600 Bussmann JJS-300 T
ACS880-01-240A-5+N5350 R8 240 350 600 Bussmann JJS-350 T
ACS880-01-260A-5+N5350 R8 260 400 600 Bussmann JJS-400 T
ACS880-01-302A-5+N5350 R9 302 400 600 Bussmann JJS-400 T
ACS880-01-361A-5+N5350 R9 361 500 600 Bussmann JJS-500 T
ACS880-01-414A-5+N5350 R9 414 600 600 Bussmann JJS-600 T

Note: For -3 and -7 drives, consult BAUA0000078093 Hardware Manual for fuse information.
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5.5 Motor Connections

The wiring between the drive and the motor must consist of 3 wires plus a ground routed in the same conduit. The ground
wire must be continuous and terminated in the motor connection box as well as on the drive ground terminal. The output
power wiring is terminated in the drive on terminals T1, T2, and T3 (see Figure 5-3 Motor Connections).

Note that a direct connection between the drive and motor without any other device is an acceptable means of controlling
the motor, but local safety regulations may require the use of a motor isolation switch or contactor to provide a way to
ensure that power is removed from the motor prior to servicing the tower.

The following warnings illustrate the things to consider when using a permanent magnet motor over an induction
motor. Please review these warnings carefully before operating the permanent magnet cooling tower motor.

WARNING: Motor circuit may have high voltage present whenever AC power is applied, even when motor is
not rotating. Electrical shock can cause serious or fatal injury.
WARNING: RPM AC permanent magnet motors can induce voltage and current in the motor leads by rotating

the motor shaft. Electrical shock can cause serious or fatal injury. Therefore, do not couple the
load to the motor shaft until all motor connections have been made. During any maintenance
inspections, be sure the motor shaft will not rotate.

WARNING: If an output motor isolation contactor is installed, the control must be disabled for at least
200mSec before the contactor is opened. If the contactor is opened while the control is supplying
voltage and current to the motor, the control may be damaged. Before the control is enabled, the
contactor must be closed for at least 200mSec.

WARNING: If an output motor isolation disconnect switch is installed, the control must be disabled for at
least 200mSec before the switch is opened. If the switch is opened while the control is supplying
voltage and current to the motor, the control may be damaged. Before the control is enabled, the
switch must be closed for at least 200mSec.
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Example connection diagrams are shown later in this guide.

The wire leads that connect the motor to the control are critical in terms of sizing, shielding and the cable characteristics.

Figure 5-3 Motor Connections

Motor power connections should be pulled together in a metallic

Optional customer supplied output reactor shown. conduit or be in a sheathed cable. Four conducts must be used (3
See Chapter 5 of the ACS880-01 Hardware Manual for motor power and one ground). Ground must be terminated in
3AUA0000078093 for details on installation planning. the motor conduit box and in the drive. Conduit or sheath must be

grounded and continuity of ground maintained.

\ Output Reactor /

ACS880+N5350 Cooling Tower Moto
T4 JAR O_KW\_C JAR JAR HE 3
T1/U 1 1 1 —t
Lol | |
T2V ——T o~ Y Y o — —
Lol I I
T3W ; O~ Y Y Oy .
[ [ [ [ r
[ I I !
A " " " " !
= \ ./ \,/ \,/ \,/ :
H Iﬁ )
See tables in Chapter 4 for wire gauge — — |
range and tightening torques of - - - |
terminals. :
)
024 M Th tat Input '
otor Thermostat Inpu |
L] 1 HX P '
1 ,
I !
+24VD| 2 7 \ :
picom| 3 | .
Motor thermostat leads must be pulled in a separate |
+24VD| 4 conduit from the motor power leads so electrical noise is :
DIOGND| 5 not introduced into signal wiring. )
)
Ground Select| J6 |
|
)
[}
)
)
F—————— P ke -
) |
Customer Supplied '
Vibration Sensor I | I | : Input Power 1
Power Source '
)
) )
Lo i
N N |
[ [ ]
XDI | | | | : N.C. Dry :
Contact Out
DI6 Vibration Switch (External Trip) 6 } } m |
C7T— S\ :
g ]
= Customer Supplied
Vibration Switch
Vibration switch leads must be pulled in a separate
conduit from the motor power leads so electrical
noise is not introduced into signal wiring.
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5.5.1 Protecting the Motor Insulation and Bearings

The drive employs modern IGBT inverter technology. Regardless of frequency, the drive output comprises pulses of
approximately the drive DC bus voltage with a very short rise time. The pulse voltage can almost double at the motor
terminals, depending on the attenuation and reflection properties of the motor cable and the terminals. This can cause
additional stress on the motor and motor cable insulation. Modern variable speed drives with their fast rising voltage pulses
and high switching frequencies can generate current pulses that flow through the motor bearings. This can gradually erode
the bearing races and rolling elements. Optional du/dt filters protect motor insulation system and reduce bearing currents.
Optional common mode filters mainly reduce bearing currents. Insulated N-end (non-drive end) bearings protect the motor
bearings. Cooling tower motors are also available with optional grounding brushes and insulated bearings, which also
reduce bearing currents.

5-8 Power Wiring 3AXD50000011888



Chapter 6

Control Wiring

This section outlines the basics of the control wiring for the ACS880+N5350. Sample wiring diagrams are shown later in this
guide.

6.1 Motor Thermostat

RPM AC permanent magnet cooling tower motors are provided with thermostats in the stator windings that operate should
the motor overheat. The thermostats are dry contacts designed to provide a closed (short) circuit when the motor is at a safe
temperature and an open circuit should the motor overheat. Dedicated connections are provided for a series connection

of these leads within the ACS880+N5350. All ACS880+N5350 drives must be used with motor overtemperature sensing

by correctly connecting the RPM AC cooling tower motor thermostats to the XD24-1 and XD24-2 terminals. The terminal
designations for the motor thermostat connections are XD24-1 and XD24-2 within the ACS880+N5350. The thermostat
wiring between the motor and the control must be run in a conduit separate from the motor power leads to avoid noise
related problems with the system.

6.2 Digital Inputs

The ACS880+N5350 is supplied with 9 digital inputs for controlling the cooling tower fan. The connections for these
digital inputs are made on terminals XD24, XD10 and XDI. XDIO-1 & 2 terminals are dedicated to trickle current and de-ice
enable inputs and cannot be changed. XDI-6 is shipped as an External Trip input as discussed in the next section and it is
recommended that this not be changed. The definitions of inputs on XDI-1 through XDI-5 are determined by the selected
operating mode of the drive. Operating mode selection is used to easily select a pre-configured setup of the drive thus
minimizing the programming required to commission the control. The available operating modes are described later in this
guide.

The digital inputs are shipped as “active high” (NPN) inputs. This means that an input signal is true when it is connected

to XD24-4 (Internal 24VDC Source). Conversely, the digital inputs can be set up to be “active high” inputs. In this case, an
input signal is true or when it is connected to the +24VDC power of a customer provided power source that is being used to
control the digital inputs.

Switch J6 on the control board are used to set up the digital inputs. If the inputs are to be controlled as “active high”
signals utilizing the internal supply of the ACS880+N5350, then no changes to the jumpers will be required. To set up the
digital inputs for other methods of control, reference Figure 6-2 for the jumper settings and the connections required to the
customer supplied inputs and power source.
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Figure 6-1 Ground Isolation Diagram

Ground isolation diagram
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Table 6-1 Jumpers and Switches

Jumper/ e .
Switch Description Positions
|§| Current (I)
J1 (AH) Determines whether analog input Al1 is used as a current or °
voltage input. o
él Voltage (U) (Default)
|§| Current (I) (Default)
J2 (A12) Determines whether analog input AI2 is used as a current of °
voltage input. o
El Voltage (U)
3 Drive-to-drive link termination. Must be set to terminated = Bus is terminated.
position when the drive is the last unit on the link. & ol Bus is not terminated.
Common digital input ground selection switch. Determines (I DICOM and DIOGND connected
J6 whether DICOM is separated from DIOGND (i.e.,common (Default),
reference for digital inputs floats). See Ground isolation diagram
in Appendix A. [ | DICOM and DIOGND separated.
Notes:

1. Current [0(4)...20mA, R, > 100ohm] or voltage [ 0(2)...10V, R, > 200kohm] input selected with jumper J1. Change of
setting requires reboot of control unit.

2. Current [0(4)...20mA, R, > 100ohm] or voltage [ 0(2)...10V, R, > 200kohm] input selected with jumper J2. Change of
setting requires reboot of control unit.

3. Total load capacity of these outputs is 4.8W (200mA / 24V) minus the power taken by DIO1 and DIO2.

4. 0 =open, 1 =closed

DI3 | Ramp times according to
0 Parameters 23.12 and 23.13
1 Parameters 23.14 and 23.15

Further information on the usage of the connectors and jumpers is given in the sections below.

6.2.1 Vibration Switch / External Trip

An input is provided within the ACS880+N5350 that forces the drive to fault should the circuit connected to this input open.
The intent for this input is to interrupt the operation of the drive should a customer supplied circuit open. A typical use for
this input is the connection of a vibration sensor. The input is for a dry contact type device. Power is not supplied to the
external device from the ACS880+N5350 and power from the device must not be supplied to the drive terminals. If the
external device requires power (e.g. 120VAC) then the installer must make provisions for this power from an alternate source.

Make the connections for the dry contacts of this external device between terminals XDI6 and XD24-4 when using the
factory default active low configuration. The wiring for this device must be run in a conduit separate from the motor leads to
avoid noise related problems with the system.

6.2.2 Other Digital Inputs
Remaining digital inputs that may be required for operating the ACS880+N5350 are specific to the selected operating mode
and are outlined later in this guide.
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6.3 Analog Inputs
An analog input is provided standard in the ACS880+N5350 for controlling the speed of the cooling tower fan if desired.

6.3.1 Analog Input 1

Analog Input 1 is capable of accepting a single-ended voltage signal on terminal XAl4 with respect to the analog common
on terminal XAI3. Should the customer desire to control the speed of the fan with a potentiometer, a +10V reference signal is
provided on terminal XAI1 is provided. It is recommended that a potentiometer with a resistance value > 200kQ) be used.

See Table 6-2 for jumper settings. See parameter 12.15 (Al1 Unit Selection Command) to select Analog Input 1 as the speed
reference and parameters 12.17 through 12.20 to customize the scaling and filtering for this input.

Note: This signal can be +10VDC or 0 to 20mA. The mode (voltage or current) is selected by jumper J1. For detailed
information on hardware settings and software see manual.

Figure 6-2 depicts a potentiometer connection to Analog Input 1.

XAl Reference voltage and analog inputs
+VREF | 10VDC, R, 1...10kohm
-VREF |-10VDC, R, 1...10kohm
AGND | Ground

Al1+ | Speed reference

All- | 0(2)...10V, R, > 200 kohm
Al2+ | By default not in use

Al2- 0(4)...20mA, R, > 200 kohm

Table 6-2 Analog Input 1 Technical Data

. . . 2
Reference voltage for analog inputs +VREF Connector pitch 5mm, wire size 2.5mm

and -VREF (XAI:1)

10V +1% and -10V +1%, R, 1...10kohm

Connector pitch 5mm, wire size 2.5mm?

Current input: —20...20mA, Rin: 100o0hm

Voltage input: =10...10V, Rin: > 200kohm

Analog inputs Al1 (XAl:4...XAl:7) - —
Current/voltage input mode selection by Differential inputs, common mode range =30V

jumpers. Sampling interval per channel: 0.25ms

Hardware filtering: 0.25ms, adjustable digital filtering up to 8ms
Resolution: 11 bit + sign bit

Inaccuracy: 2% of full scale range
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6.4 ACS880+N5350 Relay Outputs

The ACS880+N5350 has the ability of reporting multiple internal states to the user by the use of relay outputs. For example,
a relay can be set up to illuminate an external indicator light should the drive fault.

Three Form-C relay outputs are provided in the ACS880+N5350.

The functions of the relay outputs are selected by parameters 10.24 RO1 Source, 10.27 RO2 Source and 10.30 RO3 Source.
For details on setting the Relay Output function see the ACS880 software manual.

Figure 6-3 depicts connections to the digital outputs for the various ways they can be used.

XR01, XR02, XR03 Relay outputs

NC | Ready

COM j 250VAC / 30VDC
NO — 2a
NC Running

6(0])Y/ j 250VAC / 30VDC
NO — 2a
NC | Faulted (-1)

CoOM j 250VAC / 30VDC
NO I 2A

Table 6-3 Relay Output Technical Data

Relay outputs RO1...RO3 (XRO1...XRO3)

Connector pitch 5mm, wire size 2.5mm?
250VAC / 30VDC, 2A

Protected by varistors

+24V output (XD24:2 and XD24:4)

Connector pitch 5mm, wire size 2.5mm?

Total load capacity of these outputs is 4.8W (200mA / 24V)
minus the power taken by DIO1 and DIO2.
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6.5 ACS880+N5350 Analog Outputs
Two analog outputs are provided in the ACS880+N5350 that can be used by the customer to indicate the value of various
signals within the drive. An example of usage of these signals is to use them to indicate motor speed and torque on remote
meters or to a building control computer system.

Table 6-4 Analog Output Technical Data

Connector pitch 5mm, wire size 2.5mm?

0...20mA, R__. < 5000hm

load

Frequency range: 0...300Hz

Analog outputs AO1 and AO2 (XAO)

Resolution: 11 bit + sign bit

Inaccuracy: 2% of full scale range

Figure 6-4 Analog Outputs

XAO Analog outputs
A01 Motor speed rpm
AGND |0...20mA, R, >5000hm
AO02 Motor torque
AGND |0...20mA, R, >5000hm

Current is proportional to torque on the Baldor-Reliance Interior Permanent Magnet Cooling Tower Motor.
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Chapter 7

Applying Power Quick Install Guide

This guide instructs briefly how to install the drive. For more detailed instructions, engineering guide lines, technical data and
complete safety instructions, see the hardware manual.

Follow the safety listed instructions in Chapter 1.

WARNING: Ignoring the following instructions can cause physical injury or death, or damage to the
equipment.
WARNING: The floor material below the drive must be non-flammable.

7.1 Select the Power Cables

Select the power cables according to local regulations to carry the nominal current given on the type designation label of
your drive.

7.2 Ensure Proper Cooling

See Table 3-3 for the losses and the cooling air flow through the drive. The allowed operating temperature range of the drive
without derating is -5°F to +104°F.

7.3 Protect the Drive and Input Power Cable

See Table 5-2. Check that the operating time of the fuse is below 0.5 seconds.

7.4 Check the Insulation of the Input and Motor Cables and the Motor

Check the insulation of the input cable according to local regulations before connecting it to the drive. Check the insulation
of the motor cable and motor when the cable is disconnected from the drive. Measure the insulation resistance between
each phase conductor and the Protective Earth conductor using a measuring voltage of 1000VDC. The insulation resistance
of an ABB motor must exceed 100 Mohm (reference value at 25°C or 77°F). For the insulation resistance of other motors,
consult the manufacturer’s instructions. Note: Moisture inside the motor casing will reduce the insulation resistance. If
moisture is suspected, dry the motor and repeat the measurement.

Figure 7-1

3AXD50000011888 Applying Power Quick Install Guide 7-1



7.5 Connect the Power Cables

See Figures 5-1 and 5-3.

1. Undo the two mounting screws at the sides of the front cover.

2. Remove the cover by sliding it forward.

3. Attach the residual voltage warning sticker in the local language to the control panel mounting platform.

4. Remove the rubber grommets from the lead-through plate for the cables to be connected.

5. Fasten the cable conduits to the cable lead-through plate holes. Strip the cable ends. Slide the cables through the
connectors.

6. Connect the grounding conductors to the grounding terminals.

7. Connect the phase conductors of the input and motor cables. Tighten the screws.

8. Units with option +D150: Connect the brake resistor cable conductors to the R+ and R- terminals.

9. Install the control cable grounding shelf in the cable entry box.

10.Connect the motor cable at the motor end.

7.6 Connect the Control Cables

See Figure 4-4.

Fasten the cable conduits to the cable lead-through plate holes. Slide the cables through the connectors.

Strlp the cable ends and cut to suitable length (note the extra length of the grounding conductors).

Ground the outer shields of all control cables 360 degrees at a grounding clamp in the cable entry box.

Ground the pair-cable shields to the grounding clamp. Leave the other end of the shields unconnected or ground them
indirectly via a high-frequency capacitor with a few nanofarads, eg, 3.3nF / 630V.

Connect the conductors to the appropriate terminals of the control board.

Wire the optional modules if included in the delivery.

Reinstall the front cover.

Noo ko=
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7.7 Default I/0 Connections

The default I/O connections of the 2-wire mode of the ACS880+N5350 primary control program are shown below.

XPOW External p

Figure 7-2

ower input

+24VI
GND

24VDC, 2A

XAl

Reference voltage and analog inputs

+VREF

10VDC, R, 1...10kohm

-VREF

-10VDC, R, 1...10kohm

AGND

Ground

All+
All-

Speed reference
0(2)...10V, R, >200kohm

Al2+
Al2-

By default not in use
0(4)...20mA, R;, > 200kohm

Analog ou

tputs

AO01
AGND

Motor speed rpm
0...20mA, R, >5000hm

A02

Motor torque %

s AGND |0..20mA, R, >5000hm
= = XD2D Drive-to-drive link
1 B
2 A Drive-to-drive link
3 BGND

XR01, XR02, XR03 Relay outputs

NC | Ready
j 250VAC / 30VDC
_—/|, Running
| 250VAC / 30VDC
_—/|, Faulted (-1)
250VAC / 30VDC
NO —I 2A
XD24 Digital interlock
g DIIL Digital Interlock, Thermostat, Ramp Stop
+24VD | +24VDC 200mA
DICOM | Digital input ground
+24VD | +24VDC 200mA
DIOGND | Digital input/output ground
XDIO Digital input/outputs
1 DI0o1 Trickle current enable
2 DIO2 De-Ice mode enable
XDl  Digital inputs
1 DI1 Stop (0) / Start (1)
p DI2 By default, not in use
3 DI3 Acc/Dec time set 1 (0) / set 2 (1)
4 DI4 Constant speed 2 (1 = On)
5 DI5 Reset Fault
6 DI6 External Event, Vibration Switch / External Trip
xsTo | 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

Wire sizes: 0.5 ... 2.5mm?
(24...12AWG)

Tightening torques: 0.5 N-m (5Ibf-in)

for both stranded and solid wiring.

Total load capacity of these
outputs is 4.8W (200mA / 24V)
minus the power taken by DIO1
and DIO2.

Must be Closed for the drive to
Start.

Must be Closed for the drive to
Start.
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7.8 UL Checklist

The drive is to be used in a heated, indoor controlled environment. The drive must be installed in clean air according to
enclosure classification. Cooling air must be clean, free from corrosive materials and electrically conductive dust. See the
hardware manual.

The maximum ambient air temperature is 40°C (104°F) at rated current. The current is derated for 40°C to 55°C (104°F to
131°F).

The drive is suitable for use in a circuit capable of delivering not more than 100,000 rms symmetrical amperes, 500V
maximum. The ampere rating is based on tests done according to UL 508C.

The cables located within the motor circuit must be rated for at least 75°C (167°F) in UL-compliant installations.

The input cable must be protected with fuses. Circuit breakers must not be used without fuses in the USA. Suitable IEC
(class aR) fuses and UL (class T) fuses are listed in the hardware manual. For suitable circuit breakers, contact your local
ABB representative.

For installation in the United States, branch circuit protection must be provided in accordance with the National Electrical
Code (NEC) and any applicable local codes. To fulfill this requirement, use the UL classified fuses.

For installation in Canada, branch circuit protection must be provided in accordance with the Canadian Electrical Code
and any applicable provincial codes. To fulfill this requirement, use the UL classified fuses.

The drive provides overload protection in accordance with the National Electrical Code (NEC).
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Chapter 8

Keypad and Programming

The ACS880+N5350 is supplied with a display combined with a keypad so that the status of the control can be monitored
and parameters can be programmed. Additionally, the keypad can be used to control the cooling tower fan locally. This
keypad can be left on the front cover of the drive, but is not required to operate the drive in the remote mode where control
is accomplished using the drive terminal strip or via a network communications card.

8.1 Installation and Start-Up

This section describes how to install and start up the Assistant control panel for the first time.

8.1.1 Installation

You can attach the control panel directly to the drive or use a separate mounting kit (for example, for cabinet door mounting).
To attach the control panel,

1. place its bottom end into the bottom of the slot in the drive (A),

2. pivot the control panel and push the upper part (B) until you hear a click.

To detach the control panel,
1. release the control panel by pressing the clip (B),
2. pull the upper end of the control panel out of the slot in the drive.

Figure 8-1
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8.1.2 First Start-Up

The following instructions explain how to start up the control panel for the first time.
1. Make sure that all drive-specific safety precautions have been taken into account.
2. Install the control panel as instructed in Installation.

3. Power up the drive.

The control panel start-up begins automatically. Wait until the control panel enters the language selection view.

Note: The language selection view only appears during the first start-up of the control panel, but it is possible to change the
language later in the Settings menu (see parameter 96.01) or with the set-up assistant.

Figure 8-2

“Engish ——————
Deutsch

Italiano

Espariol

Portugues

Nederlands

Frangais

OK»

4. Use ) or (v to select a language.

5. Press (OK) to confirm your selection.
Wait until the control panel completes uploading the language file. Its progress is indicated by a progress bar.
Figure 8-3

ACS880

AL DD
rRmw

Cooling Tower Drive
ACS880

There is a Basic set-up assistant in the drive that the control panel prompts to begin the Cooling Tower Assistant. Details on
the assistant are contained in Chapter 12 of this manual.

Figure 8-4
Remote K CTDD 0.0 rpm
Cooling Tower Direct ... —

Use arrow keys and soft keys to
Navigate the assistant

Exit 00:00 Continue
Completing the assistant or Exiting returns you to the Home view. Once you are in the Home view, the control panel is ready
for use.
Figure 8-5
Local ‘Q CTDD 0.0 rpm
[Motor speed used rpm]
Motor current A]
Options 00:00 Menu

To return to the assistant screen, select Menu = Assistants - CTDD Setup.
Press Select to launch the assistant.
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8.2 Control Panel Overview
This section describes the display, keys and main parts of the Assistant control panel.

Figure 8-6 Display, Keys and Parts

(D—e = _1m000) ©O—
Emn
ot | “» o—@ .

%‘ .
Table 8-1
1 Display 8 | Start (see Start and Stop)
2 | Left softkey 9 | Local/Remote (see Loc/Rem)
3 | Right softkey 10 | USB connector
4 | Status LED 11 | Clip
5 |[Help 12 | RJ-45 connector
6 | Arrow keys 13 | Type code label
7 | Stop (see Start and Stop) 14 | Battery cover

8.2.1 Display
In most views, the following elements are shown on the display:

Figure 8-7

Output voltage
Vv

A

Motor torque%
%

[Motor current

Options
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1. Control location: Indicates how the drive is controlled:
e |Local: The drive is in local control, ie, controlled from the control panel.
e Remote: The drive is in remote control, ie, controlled through I/0 or fieldbus.

¢ (Remote): The drive is in remote control (as above), but some commands (such as start, stop, direction change or
reference) are configured to be controlled by the control panel.

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

Table 8-2
Status Icon | Animation Drive Status
- - Stopped
S - Stopped, start inhibited
s Blinking Stopped, start command given but start inhibited
[ Sad %] Blinking Faulted
e Blinking Running, at reference, but the reference value is 0
(e Rotating Running, not at reference
M7 Rotating Running, at reference

Note: For non-rotating driven equipment, the numbers 1 and 0 are used to indicate that the drive is running or stopped,
respectively.

3. Drive name: If a name has been given, it is displayed in the top pane. By default, it is blank. You can change the name in
the Settings menu.

4. Reference value: Speed, frequency, etc. is shown with its unit.

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

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

7. Clock: The clock displays the current time. The time can be changed through the Settings menu.

You can adjust the display contrast and backlight functionality in the Settings menu.

8.2.2 Keys

The keys of the control panel are described below.

8.2.2.1 Left Softkey

Figure 8-8
A
- -~ =Y
7
4 > ?
_./ /
M
-
Stop Loc/Rem Start

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.
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8.2.2.2 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.

8.2.2.3 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 ([0 and (*J) are used to move the cursor left and right in Barameter editing and to move
forward and backward in assistants. In menus, (O and (®J function the same way as (" and <, respectively.

8.2.2.4 Help

The help key (Y ) 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.

8.2.2.5 Start and Stop
In local control, the start key () and the stop key ( ) start and stop the drive, respectively.

8.2.2.6 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. See the drive-specific firmware manual
for more details.

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

Table 8-3
Shortcut Available in Effect
+ Save a screenshot. Up to fifteen images may be stored in the control panel
Any view memory. For instructions on how to transfer the images into a PC, see
+ @ section the ACS-AP-X assistant control panel manual.
+ @ , , , ,
Any view Adjust backlight brightness.
+ @
+ @ , o
Any view Adjust display contrast.
+
@ or 0 Home view Adjust reference.
@ + @ \Ijigt\‘lsgweter edit Revert an editable parameter to its default value.
O+ 0 Any view Show/hide parameter index and parameter group numbers.
Any view Return to Home view by pressing down the key until Home view is shown.
(keep down)
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8.2.3 Status LED

The control panel has a status LED that indicates if there are any faults or warnings present. The table below shows the
meaning of the LED indications.

Table 8-4 LED Indications

The drive is functioning normally.

Green, Continuous

Data is transferred between the PC tool and drive through the USB connection

Green, Flickering of the control panel.

Green, Blinking There is an active warning in the drive.

m& &0

Red, Continuous There is an active fault in the drive.

For further information on fault and warning indications, see Chapter 13, Troubleshooting.

8.2.4 USB Connector

The USB connector is used for connecting the control panel to a PC. When connected, the control panel acts as an USB
adapter for data transfer between the PC tool and the drive. It is also possible to transfer data between the PC and the
control panel through the USB connection.

8.2.5 RJ-45 Connector

The RJ-45 connector is used to electrically connect the control panel to the drive. Mechanical connection is achieved with
the clip on the top.

8.2.6 Type Code Label

The type code label contains revision information. The revision letter and the software version of the control panel are
highlighted in the image below.

Figure 8-9

ABB ()Y ACS-AP-S SN(BD340022SB CODE:3AUAQ000064884

3AUA0000064884A0340022SB  (SW:D3.0)  RoHS

8.2.7 Battery Cover

Underneath the cover there is a compartment for the battery that powers the real-time clock of the control panel.
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8.3 Local Control vs. Remote Control

The ACS880+N5350 is designed so that it can be run via keypad control (Local) or via the terminal strip or network
communications (Remote). The Local/Remote Control can be changed by using the Local/Remote key on the keypad.

Figure 8-10 ACS880

_________ L

External control |

I/O |

r— — — — — - A ans PLC |
| I
| 7T
| |
| I
| ‘ | Fieldbus adapter (Fxxx) |

Control panel or Drive composer

| PC tool (optional) | |
I I I
L o e e — — 7 -

8.3.1 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 control is available for local control.

Local control is mainly used during commissioning and maintenance. The control panel always overrides the external control
signal sources when used in local control. Thermal and Vibration signals are still active.

By default the drive will fault if there is a control panel or PC tool communication break. See software manual if desired
function is to be changed in parameter 49.05 (communication loss action).

8.3.2 Remote Control

When the drive is in remote control, control commands are given through:

e the I/0 terminals (digital and analog inputs), or optional I/0 extension modules
or

e an optional fieldbus adapter module

The source for the Start/Stop and Speed Reference commands is selected using control operating modes. See Chapter 9
for available operating mode configurations.
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8.4 Basic Operation

This section describes the basic operations and components of the user interface, lists common user tasks and gives short

instructions on how to complete them.

8.4.1 User Interface Overview

The user interface has the following main components:

8.4.2 Control Panel Navigation

The Home view through which you can monitor signals.
The main Menu through which you can access most functions of the control panel. The Menu functions are described in

detail in chapter Functions in the main Menu.

The Options menu through which you can set a reference, change the motor direction, select the drive, edit Home view

pages, and see the fault and warning status.

The Help view which provides advice in many situations.
Faults and warnings view which appear when the drive or the control panel experiences an error.

Use the arrow keys and softkeys for navigation. Follow the choices on the screen.

Options - - - =~

Figure 8-11

Home view

llocal O 1400.0 Rpm

[ re=t—1400.0)
mntur current 28 . 8 }»
e 10.9]

Reference
Direction change
Select drive

Edit Home view

Fault status

>

8.4.2.1 Navigation Memory

stop | [Loc/Rem start

/ ¢

~ =~ ~-Menu

@ Parameters

Wi Assistants

@ Energy efficiency
Event log

% History graphs
Backups
ﬂSystem info
Settings

vV vV VvV VvV VY

The Assistant control panel has a navigation memory that allows you to backtrack your steps through the user interface with

the arrow keys

and (*J . The path you have last accessed remains in the memory for 10 minutes.

e The left arrow key ([4)) moves you backwards in the menu structure. If you press (1O repeatedly, you return back to the

Home view.

e The right arrow key () moves you forward in the menu structure. If you press o repeatedly, you move forward along
the path in the menu structure you had previously accessed.

8-8 Keypad and Programming

3AXD50000011888



8.4.3 Home View

The main view of the control panel is called the Home view. In the Home view, you can monitor the status of the drive, such
as its speed, torque or power. The Home view has nine pages, each of which can display a set of signals.

In the example below, three Home view pages are used, showing different display formats.

Figure 8-12
Local ACS880 CTDD 0.0 Rpm Local ACS880 CTDD 0.0 Rpm
Motor speed DC Voltage 618.31V
Rpm OO 0 800
Motor current Drive temperature 14.5%
; 0.0M D iz —>1)
. Motor volts Output Power 0.0 kW
A v 0.0 68.0 32768.0
Options 00:00 Menu Options 00:00 Menu Options 00:00 Menu

The Home view opens automatically when you power up the drive. The Home view is also displayed from the Options menu
or the main Menu if no key is pressed for 10 minutes.

Tip: You can return to the Home view from any view except special screens by holding down the left softkey .

8.4.3.1 Navigating in the Home View

e Use [®) and (®J to move between the different pages of the Home view. The page numbers are shown while you scroll
between pages.

e Use @ or @ to adjust the reference (visible in the top right corner).

e Press (Menu) to open the main Menu.

e Press (Options) to open the Options menu.

8.4.4 Help

You can open a context-sensitive help page in all menus and views by pressing Y. The help page provides information on
the use of the current view or menu, or on possible problems associated with it.

On the help page, you can:

ePress U again or (Exit) to exit.

8.4.5 Common User Tasks
This following tables list common user tasks and describes how to complete them.

8.4.5.1 Basic Operation of the Drive

Table 8-5
Task Actions
Start and stop the drive. In local control, press to start the drive and to stop
the drive.

In local control, go to Options > Reference. Set the reference

Set the reference (for example, speed) in the Home view. with the arrow keys.

Switch between local and remote control. Press )

In local control, go to the Home view, press (Options) to

Change the direction of motor rotation. open the Options menu and select Direction change.
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8.4.5.2 Parameters

Table 8-6

Task

Actions

Choose parameters displayed on the Favorites list.

Go to Menu > Parameters > Favorites > Edit.

View/edit parameters.

Go to Menu > Parameters to view parameters.

Add parameters to the Home view.

See assistant panel manual.

Show/hide parameter index and group numbers.

Press (O + (]

Restore parameter default value.

In the editing mode, press @ + @ .
To save the default value, press (Save).

View parameters that differ from Application defaults.

Go to Menu > Parameters > Modified.

8.4.5.3 System Information and Help

Table 8-7

Task

Actions

How to get help.

? .
Press to open the context-sensitive help.

View control panel version.

Go to Menu > System into > Control panel.

View drive information.

Go to Menu > System into > Drive.

8.4.5.4 Faults and Warnings

See Fault tracing in Chapter 13 for detailed information on faults and warnings.

Table 8-8

Task

Actions

Hide/view an active fault.

Faults are automatically displayed. If you hide a fault by
pressing (Hide), it automatically reappears after 60
seconds of no key presses. You can also view the fault through
Options > Fault status.

Open help page on a fault.

Press U to view the help page.

Reset an active fault.

Press (Reset) to reset an active fault.

View tripping faults.

Go to Menu > Event log > Primary faults.

Hide/view and active warning.

Warnings are automatically displayed. If you hide a warning by
pressing (Hide), it automatically reappears if the warning is
still active after 60 seconds of no key presses.

Open help page on a warning.

Press (How to fix) or J to view the help page.

Reset an active warning.

Warnings disappear automatically once the condition that has
triggered it goes away.

View past warnings and faults.

Go to Menu > Event log > Other events.

8.4.5.5 Basic Settings and Assistants

Table 8-9

Task

Actions

Adjust backlight brightness.

Press (=’ +@ or @

Adjust display contrast.

Press &) +@ or @

Change language.

Go to Menu > Settings > Language.

Change time and date, and related settings.

Go to Menu > Settings > Date & time.

Launch an assistant.

Go to Menu > Assistants and select an assistant to launch.
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Chapter 9

Operating Modes
The ACS880+N5350 can be placed in any one of 5 different operating modes. These modes are used to quickly set up the
drive to operate from the drive terminal strip or from a network communications card. Many inputs are still programmable.
NOTE: Stop drive and place drive in “Local” before changing mode. Cycle power or reboot drive after changing mode.

CAUTION: Drive may start unexpectedly on changing mode.

9.1 2-Wire Operating Mode (Default)
Figure 9-1 ACS880+N5350 2-Wire Operating Mode Connection Diagram (76.03 = 1)
XPOW External power input

+24VI
nw 24VDC, 2A

XAl  Reference voltage and analog inputs
+VREF |10VDC, R 1...10kohm
-VREF [-10VDC, R, 1...10kohm
AGND | Ground

All+ Speed reference

0(2)...10V, R;,>200kohm
By default not in use
0(4)...20mA, R;, > 200kohm

Motor speed rpm
0...20mA, R, >5000hm
Motor torque %
0...20mA, R, >5000hm

L ; XD2D Drive-to-drive link
1 B
2 A Drive-to-drive link
3 BGND
XRO01, XR02, XR03 Relay outputs

NC | Ready
250VAC / 30VDC

2A

2A

Faulted (-1)
250VAC / 30VDC
2A

I

I

DA

. / 30VDC
I

I

I

NO
XD24 Digital interlock

DIIL Digital Interlock, Thermostat, Ramp Stop
+24VD | +24VDC 200mA
DICOM | Digital input ground
+24VD | +24VDC 200mA
DIOGND | Digital input/output ground
XDIO Digital input/outputs
DIO1 Trickle current enable
DI02 De-Ice mode enable
XDl  Digital inputs
DI1 Stop (0) / Start (1)
DI2 By default, not in use
DI3 Acc/Dec time set 1 (0) / set 2 (1)
DI4 Constant speed 2 (1 = 0n)
DI5 Reset Fault
Dl6 External Event, Vibration Switch

Safe torque off circuits must be closed for the drive
XSTO -
to start. See Hardware manual of drive.
X12 | Safety options connection

X13 | Control panel connection
X205 | Memory unit connection
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9.2 3-Wire Operating Mode

Figure 9-2 ACS880+N5350 3-Wire Operating Mode Connection Diagram (76.03 = 2)

XPOW External power input

+24VI
GND

24VDC, 2A

XAl

Reference

voltage and analog inputs

+VREF |10VDC, R, 1...10kohm
-VREF |-10VDC, R, 1...10kohm
AGND | Ground

All+
All-

Speed reference
0(2)...10V, Ri, > 200kohm

Al2+
Al2-

By default not in use
0(4)...20mA, R;, > 200kohm

Analog outputs

AO1
AGND

Motor speed rpm
0...20mA, R.>5000hm

A02

Motor torque %

= AGND |[0...20mA, R, >5000hm
= XD2D Drive-to-drive link
1 B
2 A Drive-to-drive link
3 BGND

XRO01, XR02, XR03 Relay outputs

NC

Ready
250VAC / 30VDC
2A

Running
250VAC / 30VDC
2A

Faulted (-1)

NO

I
|
A
|
D e
|

250VAC / 30VDC
2A

XD24

Digital interlock

DIIL Digital Interlock, Thermostat, Ramp Stop
+24VD | +24VDC 200mA
DICOM | Digital input ground
+24VD | +24VDC 200mA
DIOGND | Digital input/output ground
XDIO Digital input/outputs
1 DIO1 Trickle current enable
2 DI02 De-Ice mode enable
XDl  Digital inputs
S 1 DI1 | Start
alo 2 DI2 Stop
3 DI3 ACC/DEC Time Set 1 (0) / Set 2 (1)
4 DI4 Constant speed 2 (1 = On)
5 DI5 Reset Fault
6 DI6 External Event, Vibration Switch
XSTO Safe torque off circuits must be closc_ed 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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9.3 Process Control (PID) Operating Mode

The process control mode provides an auxiliary closed loop general purpose PID set point control. The process control loop
may be configured in various ways.

For details on setting parameters and adjusting PID configuration see the ACS880 software manual. Default I/0
configurations are shown in the figure below.

Figure 9-3 Process Control Operating Mode Connection Diagram (76.03 = 3)

XPOW External power input

+24VI

= XAl  Reference voltage and analog inputs
+VREF |10VDC, R, 1...10kohm
-VREF |-10VDC, R, 1...10kohm
AGND | Ground
All+ Process or Speed reference
All- 0(2)...10V, Ri, > 200kohm
Al2+ Process feedback
Al2- 0(4)...20mA, Ri, > 200kohm
XAO Analog outputs
A01 Motor speed rpm
AGND |0..20mA, R, >5000hm
A02 Motor torque %
AGND |0..20mA, R, >5000hm
= XD2D Drive-to-drive link

1 B
2 A Drive-to-drive link
3 BGND

XR01, XR02, XR03 Relay outputs

NC

Ready
250VAC / 30VDC
2A

2A

Faulted (-1)
250VAC / 30VDC
2A

/N

A
I
— o
/ 30vDC
I
2
I

NO |
XD24 Digital interlock

DIIL Digital Interlock, Thermostat, Ramp Stop
+24VD | +24VDC 200mA
DICOM | Digital input ground
+24VD | +24VDC 200mA
DIOGND | Digital input/output ground
XDIO Digital input/outputs
1 DI0o1 Trickle current enable
2 DI02 De-Ice mode enable
XDl  Digital inputs
DI1 Stop (0)/ Start(1)— Speed or Process Control
DI2 Speed control (0) / Process Control (1)
DI3 ACC/DEC Time Set 1(0)/Set 2(1)
DI4 Constant Speed 2 (1=0N)
DI5 Fault Reset
6 Dl6 External Event, Vibration Switch

Safe torque off circuits must be closed for the drive
XSTO :
to start. See Hardware manual of drive.
X12 | Safety options connection

X13 | Control panel connection
X205 | Memory unit connection

u h WNBR
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9.4 Fieldbus Operating Mode

The drive can be connected to an external control system through an optional fieldbus adapter mounted onto the control
unit of the drive or via the Embedded Fieldbus (D2D Port - MODBUS - RTU Protocol). When Fieldbus Operating Mode is
selected, the drive Starts and Stops using the Main Command Word, (6.01) bit 2, if DI2 is on for Remote Fieldbus Control.
DI2(1) also selects FBA Ref1 as the speed reference. The drive actually has two independent interfaces for fieldbus
connection called “fieldbus adapter A” (FBA A) and “fieldbus adapter B” (FBA B). Fieldbus adapters are available for various

communication systems and Industrial Protocols, for example:

Fieldbus Adapters
FDNA-01 DeviceNet™ Adapter
FPBA-01 PROFIBUS DP Adapter
FCAN-01 CanOpen Adapter
FSCA-01 Modbus Adapter, comes with a price when Built-in Modbus
FCNA-01 ControlNet™ Adapter
FECA-01 EtherCAT Adapter
FEPL-02 Ethernet Powerlink Adapter
FENA-21 Two-Port Ethernet Adapter (EtherNet/IP™, Modbus/TCP,
PROFINET IO)
FEIPO-21 Ethernet/IP
FMBT-21 Modbus TCP/IP
FPIO-21 Profinet 1/0
NOTES:

K451
K454
K457
K458
K462
K469
K470
K475

K490
K491
K492

e Only Fieldbus Adapter A (FBA A or embedded Fieldbus (EFB) can be used to control

the drive.
e Only the transparent 16 profile can be used with the ACS880+N5350 drive due to

the fact that additional control word bits and status word bits are used in the CTDD

Application that are not supported in other profiles.

9-4 Operating Modes
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Figure 9-4 Fieldbus Operating Mode Connection Diagram (76.03 = 4)

XPOW

External power input

+24VI
GND

24VDC, 2A

XAl

Reference voltage and analog inputs

+VREF |10VDC, R, 1...10 kohm
-VREF |-10VDC, R, 1...10 kohm
AGND | Ground

All+
All-

Speed reference Local Reference
0(2)...10V, R;, > 200 kohm

Al2+ By default not in use
Al2- 0(4)...20mA, R;, > 200 kohm

XAO

Analog outputs

A01 Motor speed rpm
AGND |0...20mA, R, >500 ohm
A02 Motor torque %
AGND |0...20mA, R, >500 ohm
Drive-to-drive link
B
2 A Drive-to-drive link
3 BGND

XRO01, XR02, XR03 Relay outputs

A

* %

* %

* Remote reference is FBA Ref1

NC ¢ Ready
j 250 VAC /30VDC
j Running
| 250 VAC /30VDC
j Faulted
250 VAC /30VDC
NO —I 2A
XD24 Digital interlock
DIIL Digital Interlock, Thermostat, Ramp Xtop
+24VD | +24 VDC 200mA
DICOM | Digital input ground
+24VD | +24 VDC 200mA
DIOGND | Digital input/output ground
XDIO Digital input/outputs
1 DIO1 Trickle current enable
2 DI02 De-lce mode enable
XDl  Digital inputs
1 DI1 Local Stop (0) / Start (1)
2 DI2 Local/Remote
3 DI3 Run enable  (0O=local / 1=FBA+MCW bit2)*
4 DI4 Constant Speed 2 (1 =0n)
5 DI5 Reset Fault
6 DI6 External Event, Vibration Switch
XSTO 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

** If only Remote Fieldbus Control is desired, DI2 and DI3 may be jumpered to +24 Vdc (XD24-4)
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To activate Fieldbus Control Mode, set parameter 76.03 (Operating Mode) to either “Fieldbus” (for FBA-A or FBA-B Control)

or to “EFB” (for Embedded Fieldbus Control).

In addition to Starting and Stopping the drive, it is also possible to Activate Trickle Current Heating or De-lce Mode for

Fieldbus Control Mode.

The Main Control Word (MCW) in the ACS880+N5350 CTDD Dirive is different than that of a Standard ACS880. Three bits
are available in the Control Word to control the drive as follows:

Main Control Word (MCW) Bit # | Function
0 Trickle Current Heating
1 De-Ice Mode
2 Start Forward
3-15 Not used

To be able to activate Trickle Current Heating over the Communications link, parameter 74.01 (Trickle Current Selection)
must be set to FBA (for Fieldbus Adapter Modules) or to EFB (for the Embedded Fieldbus on the D2D Port).

To be able to activate De-Ice Mode over the Communications link, parameter 75.01 (De-lce Selection) must be set to FBA

(for Fieldbus Adapter Modules) or to EFB (for the Embedded Fieldbus on the D2D Port).

9-6 Operating Modes
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The Main Status Word (MSW) in the ACS880+N5350 CTDD Drive is different than that of a Standard ACS880. In addition to
the Standard 9 Bits of the Status Word, the following additional Status Bits are available in the ACS880+N5350 CTDD Drive.

Bit Name Value | Description
Ready to 1 Ready to switch ON
0 switch ON -
0 Not ready to switch ON
1 Ready to operate
1 Ready run -
0 OFF1 active
1 Operation enabled
2 Ready ref
0 Operation inhibited
3 THoned 1 Fault
rippe
0 No Fault
1 OFF2 inactive
4 OFF2 inactive
0 OFF2 active
1 OFF3 inactive
5 OFF3 inactive
0 OFF3 active
Switch-on 1 Switch-on inhibited
6 inhibited o =
1 Warning active
7 Warning - -
0 No warning active
1 Operating - Actual value equals
reference = is within
tolerance limits (see parameters
8 At setpoint 46.21 - 46.23)
0 Actual value differs from reference
= is outside tolerance
limits
1 Drive control location: Remote
9 Remote (EXT1 or EXT2)
0 Drive control location: Local
0 Trickle Current 0 Trickle Current OFF
Active 1 Trickle Current ON
» De-lce Mode 0 De-lce Mode OFF
Active 1 De-Ice Mode ON
0 CTD Drive Not Running
12 CTD Run - -
1 CTD Drive Running
0 CTD Autophase OFF
13 CTD HOLD
1 CTD Autophase ON
14 User bit 3 - §:|e parameter 06.33 MSW bit 14
15 Reserved

3AXD50000011888
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9.4.1 Using Fieldbus Adapter Modules for Control of the Drive

If a Fieldbus Adapter Module is used to control and monitor the drive, the module must be configured in Group 50 and 51
(for FBA-A) or 54 (for FBA-B). Parameters that must be configured are shown below:

e Group 50 - Fieldbus Adapter

- 50.01 (for FBA-A or 50.31 for FBA-B) must be set to the Option Slot that corresponds to the actual slot where the
Fieldbus Adapter Module is physically installed.

— 50.07 and 50.08 should be programmed to Transparent

— 50.09 (for FBA-A or 50.39 for FBA-B) must be set to map to Parameter 6.11[16] to map the Status Word of the
drive to the communication link

— 50.10 (for FBA-A or 50.40 for FBA-B) must to set to map to Parameter 1.01[16]to map the Actual Speed Used of
the drive to the communication link

— 50.11 (for FBA-A or 50.40 for FBA-B) must to set to map to Parameter 1.10[16] to map the Motor Torque of the
drive to the communication link

e Group 51 (for FBA-A) or Group 54 (for FBA-B)
— 51.01 the Type of Fieldbus Adapter Module physically installed in the drive (Ethernet, Profibus, DeviceNet, etc.)
— 51.02 must be set to match the protocol desired and the Transparent 16 Profile. For example, if Ethernet is used
and the MODBUS-TCP Protocol is desired, then this parameter must be set to “MB/TCP T16”.

Important Note: Only the Transparent 16 Profile can be used with the ACS880+N5350 CTDD Drive due to
the fact that additional Control Word Bits and Status Word Bits are used in the CTDD Application that are
not supported in the other profiles.

— 51.03 and other subsequent parameters should be set to match the Baud Rate, Drive Drop Address, etc. of your
specific Fieldbus Network. Please see the appropriate Fieldbus Adapter Module Manual for information on your
specific Fieldbus Adapter.

e Group 52 — FBA-A Data In (or Group 55 — FBA-B Data In)
— The first three Read Only Words moved over the communications link will be the Drive Status Word, the Actual
Speed, and the Motor Torque.
— To configure additional Read Only Words to be moved from the drive over the communications link, set parameters
52.01 up to 52.12 to the Read Only Parameters you wish to send over the communications link.
e Group 53 — FBA-A Data Out (or Group 55 — FBA-B Data Out)
— The first two Words sent from the controller over the communications link to the drive will be the Control Word, and
the Speed Reference. The third word is not used.
— To configure additional Words to be sent from the controller over the communications link to the drive, set
parameters 53.01 up to 53.12 to the Parameters you wish the drive to receive over the communications link.

After making changes to the Communications Groups (50 thru 55) always set parameter 51.27 to “Refresh” to update the
drive and Fieldbus Modules to accept the changes and refresh the communications setup.

For an example setup using an Ethernet Fieldbus Adapter to control the drive over MODBUS-TCP Ethernet, please see
Appendix E.
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9.4.2 Using the Embedded Fieldbus Port to Control the Drive

If Embedded Field Port (EFB) is used to control and monitor the drive over MODBUS-RTU, the D2D port must be configured
in Group 58. Parameters that must be configured are shown below:

e Group 58 — Embedded Fieldbus

— 58.01 — Protocol Enable — Must be set to MODBUS-RTU.

— 58.03 — Node Address - Should be set to match the desired Modbus Node Address of the drive.

— 58.25 - Control Profile — Must to set to Transparent.

— 58.26 — EFB Ref1 Type = Speed.

— 58.28 — EFB Act1 Type = Speed.

— 58.30 - Status Word Transparent — Should be mapped to Parameter 6.11 as a 16-bit Word (“6.11[16]”).

— 58.31 — EFB Act1 Transparent Source — Should be mapped to Parameter 1.1 as a 16-bit Word (“1.1[16]”). This
maps the Actual Motor Speed to the communications link.

— 58.32 — EFB Act2 Transparent Source — Should be mapped to Parameter 1.10 as a 16-bit Word (“1.10[16]”). This
maps the Motor Torque to the communications link.

— 58.34 — Word Order — Should be set to HI-LO

— 58.110 — Data I/0 10 — Should be mapped to Parameter 1.7 as a 16-bit Word (“1.7[16]"). This maps the Motor
Current to the communications link.

- 58.111 — Data I/0 11 — Should be mapped to Parameter 1.11 as a 16-bit Word (“1.11[16]“). This maps the DC Bus
Voltage to the communications link.

— 58.112 — Data I/0 12 — Should be mapped to Parameter 1.14 as a 16-bit Word (“1.4[16]“). This maps the Motor
Power to the communications link.

Important Note: Only the Transparent 16 Profile can be used with the ACS880+N5350 CTDD Drive due to
the fact that additional Control Word Bits and Status Word Bits are used in the CTDD Application that are
not supported in the other profiles.

After making changes to the EFB Group (58) always set parameter 58.06 to “Refresh” to update the drive and EFB Port to
accept the changes and refresh the communications setup.

For an example setup using an Ethernet Fieldbus Adapter to control the drive over MODBUS-RTU RS-485, please see
Appendix F.
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Chapter 10

Additional Setup

Once the motor has been identified to the drive and the operating mode chosen, the drive is ready to operate. Additional
setup may be desired to enable trickle current heating when not running, for set up of skip frequencies during operation,
and/or enabling De-Ice control function.

10.1 Trickle Current Heating

Trickle Current Heating is a feature of the ACS880+N5350 that can be used by the customer to maintain a small amount
of power going to the motor from the drive while the fan is not being used. This feature will not cause fan rotation and aids
in eliminating moisture in the motor. This eliminates the need for motor space heaters which are normally specified when a
motor is placed in a humid environment.

Trickle Current Heating is disabled as a factory default since it depends on motor related information. Once enabled, trickle
current will start flowing in the motor windings after the fan has been stopped. Note that the drive trickle current enable
signal on XDIO1 must be present for trickle current to flow and (74.01) Trickle Current Enable = 1. Should the motor be
restarted at any time (before or after the timer has expired) trickle currrent will immediately stop and the motor will start
normally. In other words, the Run Command has priority over Trickle.

The below chart has traditionally been used to size space heaters for various frame motors and is equally applicable to
deciding how much trickle current to the motor.

Table 10-1
Motor Frame Size Wattage
FL250 75
FL280 100
FL320 125
FL360 150
FL400 175
FL440 225
FL5800 400

In addition to the wattage from the above table, the motor stator resistance value is needed. The stator resistance is taken
from parameter 98.09 Rs user Sl after ID run is complete.

Utilize the below calculation to check the trickle current value:

Wattage from Table 10-1
3 x Stator R

Trickle Current =

The wattage from the above table can then be programmed into parameter 74.02 (Trickle Power). This will enable trickle
current to flow in the motor after it has been stopped for time set in parameter 74.03 Trickle Delay Time. Note that the
customer is limited to a current value that is no more than 100% of the motor rated current so that there is no danger in
overheating the motor.

Should the motor be restarted at any time (before or after the timer has expired) trickle current will immediately stop and the
motor will start normally.

Trickle current will not work while the motor is in Local, Trickle must be stopped before motor will start in Custom mode.
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10.1.1 Parameter Settings

Trickle Current Enable (74.01) Default: O (Disable)
Range: 0 -4

0 (Disable) | Disable trickle current

1 (Enable) | Enable trickle current whenever motor is not running
3 (FBA) | Enable trickle current over Fieldbus Adapter Module

4 (EFB) | Enable trickle current over Embedded Fieldbus

Trickle Power (74.02) Default: 100W
Range: 0 to 1000W

The level of trickle current is determined by frame size of the motor.

Trickle Current Delay (74.03) Default: 1 Min
Range: 0 - 10 Min

The time delay before trickle current starts. This delay ensures the motor has
ramped down and stopped prior to trickle current beginning.

10.1.2 CTDD Assistant Access
In addition to programming changes in group 74, Trickle Current is an option under the CTDD startup assistant:

Figure 10-1 Trickle Current

Local < cTDD 50.0 rpm

Trickle Current |
Set parameters for Trickle Current.

Enable Disabled »

Trickle Power 100W »

Back 00:00 Next

10.2 Critical Speed Function

When applying a variable speed control to a cooling tower fan, mechanical resonances may occur at various points of
operation. The ACS880+N5350 provides for up to three frequency avoidance bands that are used to prohibit continuous
operation at the points of mechanical resonance.

While in LOCAL control, the keypad can be used to start and stop the drive and to locally adjust the speed.

Use the “UP” arrow key to slowly increase the speed of the motor. Should the cooling tower fan start to resonate, record the
RPM. Continue this process until you have tested the motor at all points between minimum speed and maximum speed.
The parameters that are used to provide for the critical speeds are located in the Speed Reference Selection Block
(parameter numbers 22.51 through 22.57). Program a band around each point of resonance using parameter settings critical
speed low and high.

For a more detailed description of these parameters see Chapter 12.
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10.3 De-Ice Function

This is a cooling tower function to run at low speed in the opposite (reverse) direction than standard. This function is for
prevention of ice build up in colder climates.

Set De-Ice Speed (75.02) to a value under 30% base motor speed.
Set the De-Ice Run Time (75.03) to the time desired for operation in this function.
Select a De-Ice Enabling Mechanism and se 75.01 accordingly.

When De-Ice is enabled with XDIO2 terminal Closed, the drive will enter De-Ilce mode for the Run Time set in 75.03. If the
drive has a valid Run Command applied at the same time as a De-lce Command, the drive will run in De-lce Mode (Reverse)

for the specified time and then enter

NOTE: De-Ice in Keypad Operation

The Keypad operates the CTDD drive in local control. To initiate De-Ice while using the Keypad, the drive must first

be placed in remote control.

Run.

10.3.1 De-Ilce Parameter Settings

De-Ice Enable (75.01)

0 (Disable)
1 (DI02)
2 (FBA)
3 (EFB)

Default: O (Disable)
Range: 0-3

Disable De-Ice mode

Enable De-Ice mode using DI02

Enable De-Ice mode using Embedded Fieldbus

Enable De-Ice mode using Embedded Fieldbus

Disable (0) disables the De-Ice function. If set to DIO2 (1), the Digital Input DIO2
will be used to enable the De-Ice function. If set to FBA (2), the De-Ice function is
commanded via the Control Word of the Fieldbus Adapter Module. If set to EFB
(8), the De-Ice function is commanded via the Copntrol Word of the Embedded
Fieldbus.

De-Ice Speed (75.02)

Default: 30%
Range: 0 to 100%

De-Ice speed can be reprogrammed from 0% to 100% speed.

De-lce Run Time (75.03)

Default: 1 Min.
Range: 0 to 1500 Minutes

Value of time to run in De-lce function when Software Enable is active, and a
hardware input is present. Drive will run at De-Ice function speed for the set run
time and then shut down.

10.3.2 CTDD Assistant Access
In addition to programming changes

in group 75, De-Ice function setup is an option under the CTDD startup assistant:

Figure 10-2 De-lce Function

Local

T cTDD

50.0 rpm

De-lce

Set parameters for De-ice.

Enable Disabled »

De-Ice Speed 30% »
Run Time 1 min »
Minimum torque 1 -300% »
Back 00:00 Next
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10.4 Advanced Drive Settings

See ACS880 Software Manual, SAUA0000085967, for information on advanced drive functions such as PID and Fieldbus
control.

10.4.1 Access Levels

Access levels are based on CTDD USER, Fieldbus or Expert Commissioner. Selection for access level is contained in the
96.02 passcode parameter; accessible in the programming window (but not the startup assistant, passcode changes are for
expert users only). Changing modes will automatically set access level.

There is no default setting for 96.02. Setting access level to 13 (Fieldbus) opens all Fieldbus applicable parameters. Expert
Commissioner enables all parameters in the drive by setting 96.02 = 12.
Expert Commissioner is set in PID and Custom modes.

Fieldbus operating mode opens up all parameters in groups 50 to 56 and monitoring parameters 3.05, 3.06, 6.01 and 6.11.

CTDD User Default Access Level

Pass Code (96.02) Default: -
Set to values below for access level

14 | CTDD User
13 | Fieldbus
12 | Expert Commissioner

Parameter 96.03 shows the current access level setting, note ABB default will show active with the addition of the set level
shown below. Value is offset by one from the password entered.

Access Level (96.03) Default: Read Only
Range: -

11 | Expert Commissioner
12 | Fieldbus
13 | CTDD User

NOTE: The drive will reset to CTDD User on a power cycle.
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10.4.2 Access Level Flow Diagram

Figure 10-3 Access Level Flow Diagram

Remote \Q CTDD 50.0 rpm Remote \Q CTDD

50.0 rpm

Complete list

Changing other parameters...

96.01 Language English
96.02 Pass code

~

46 Monitoring/scaling settings >

74 Trickle Current >

75 De-ice >

95 HW configuration >
)
Back 00:00 Select 00:00

Y Y

Remote \Q CTDD 50.0 rpm Remote \Q CTDD 50.0 rpm
96 System 96 System ~0 CTDD User

96.01 Language English
| 96.02 Pass code

~

96.03 Access levels ac... 0010000 0... 96.03 Access levelsac...  00100000...
96.04 Macro select Done 96.04 Macro select Done
96.05 Macro active CTDD 96.05 Macro active CTDD
Back 00:00 Edit Back 00:00 Edit
A\ 4
Remote & CTDD 0.0 rpm Remote W CTDD 50.0 rpm
99.07 Pass code 96.03 Access levels active
100. = Inactive
O O OOO 1 11 0 Commissioning = Inactive
12 0 CTDD Fieldbus = Inactive

131 CTDD User = Active

14 0 Parameter lock

= Inactive .’

Cancel 00:00 Enter Back

00:00

Edit

10.4.3 Access Level Indication
The display will indicate the access level with a key symbol and access level:

Figure 10-4
~9 CTDD User

If no symbol is present, the ABB default access level is active.
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Chapter 11

Example Connection Diagrams

The installation of the ACS880+N5350 is ultimately the responsibility of the user to ensure that it is installed in a manner

that will provide a safe and trouble-free system that meets local safety and electrical codes. The information provided in

this section is not intended to specifically dictate how the ACS880+N5350 is to be wired or even to imply that all safety
factors have been considered since these may vary from one installation to another. These diagrams are provided so that the
installer may visualize several possible ways the drive can be connected based upon the 2-Wire Operating Mode as well as
the 3-Wire Operating Mode.

The devices external to the ACS880+N5350 and the RPM AC Cooling Tower Motor depicted in the following diagrams are
considered user supplied unless they are ordered as a packaged drive from ABB or as separate line items. Contact your
local ABB representative for support regarding the additional equipment or a packaged drive.
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11.1 ACS880+N5350 2-Wire Operating Mode Example

The 2-Wire Operating Mode is provided for those customers that wish to control their cooling tower fan using what is
traditionally called “2-Wire Control”. This method of control utilizes a single “Off — On” selector switch to stop / run the fan.
On power loss to the drive, the drive will restart automatically when power is restored.

11.1.1 Manual Motor Disconnect Switch
This diagram depicts an example of using the 2-Wire Operating Mode along with a manual disconnect switch between the
drive and the motor. The disconnect switch used in this diagram is a 3 position switch. The intent here is to provide one
position that is used when the fan is actually being run by the ACS880+N5350. There is a neutral position where the motor
leads are open circuit, and also a position which shorts the motor leads together. The position that shorts the leads together
is used to prohibit hazardous voltages from being present on the motor leads when it is disconnected from the drive should
the fan rotate. This could occur since the motor includes permanent magnets in its rotor thus giving it the characteristics

of being a generator when not connected to a drive. Another benefit of this position is that it will cause the motor to resist
windmilling. Note that it is required to provide an auxiliary contact on the disconnect switch that is open any time the motor
is not connected to the drive. This contact needs to be of the “Late Make / Early Break” style such that the contacts on the
auxiliary open before the power contacts open. Additionally, when the disconnect switch is closed, the power contacts of
the disconnect switch must close prior to the closure of the auxiliary contact.

Figure 11-1 ACS880+N5350 2-Wire Manual Motor Disconnect Switch

Input Disconnect

Swi Line
’/' Fuses Reactor
>0 L1
)
|
Input \: D:D - Y
Power >0 H L2
|
>—O\\O—[|:D—Om—o— L3
in ®
- XAl
hY hY 1
LI T —
Fan I [ ==
Speed 3
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11.2 ACS880+N5350 3-Wire Operating Mode Example

The 3-Wire Operating Mode is provided for those customers that wish to control their cooling tower fan using what is
traditionally called “3-Wire Control”. This method of control utilizes a momentary normally open “Start” pushbutton to
run the fan and a momentary normally closed “Stop” pushbutton to stop the fan. On power loss to the drive, the “start”
pushbutton will restart the drive when power is restored.

11.2.1 Manual Motor Disconnect Switch

This diagram depicts an example of using the CTD 3-Wire Operating Mode along with a manual disconnect switch between
the drive and the motor. The disconnect switch used in this diagram is a 3 position switch. The intent here is to provide one
position that is used when the fan is actually being run by the ACS880+N5350. There is a neutral position where the motor
leads are open circuit, and also a position which shorts the motor leads together. The position that shorts the leads together
is used to prohibit hazardous voltages from being present on the motor leads when it is disconnected from the drive should
the fan rotate. This could occur since the motor includes permanent magnets in its rotor thus giving it the characteristics

of being a generator when not connected to a drive. Another benefit of this position is that it will cause the motor to resist
windmilling. Note that it is required to provide an auxiliary contact on the disconnect switch that is open any time the motor
is not connected to the drive. This contact needs to be of the “Late Make / Early Break” style such that the contacts on the
auxiliary open before the power contacts open. Additionally, when the disconnect switch is closed, the power contacts of
the disconnect switch must close prior to the closure of the auxiliary contact.

Figure 11-2 ACS880+N5350 3-Wire Manual Motor Disconnect Switch
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11.3 Motor Contactor or Shorting Contactor Examples

The following configurations are intended as examples on providing a manual motor disconnect or a power off fail safe
shorting contactor. These approaches can be used independent of the drive starting mode or reference source and are not
tied directly to the drive controller. Figure 11-3 depicts the preferred usage of a shorting contactor and a motor disconnect
when used with the ACS880+N5350 drive.

11.3.1 Manual Motor Disconnect Switch

The motor disconnect should be located remotely from the drive panel, within site of the direct drive RPM AC motor and
driven load. This is in compliance with National Electric Code Sections 420.102 to 430.109. The switch should only be
shorted after the ACS880+N5350 drive has been powered down or de-activated by opening the enable input.

11.3.2 Shorting Contactor
The intent of the Shorting Contactor is to provide one position (open) that is used when the fan is being run by the
ACS880+N5350. This is the normal power on state. The other power off position (closed) shorts the motor leads together.

For both the options, the position that shorts the leads together is used to prohibit hazardous voltages from being present
on the motor leads when it is disconnected from the drive should the fan rotate. This could occur since the motor includes
permanent magnets in its rotor thus giving it the characteristics of being a generator when not connected to a drive. Another
benefit of this position is that it will cause the motor to resist wind-milling.

Figure 11-3 Motor Contactor Example
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Chapter 12

Startup Assistant & Parameters
12.1 Startup Assistants Guide for ACS880+N5350
This chapter describes the basic start-up assistants for motor data and ID run; and setting up the ACS880 drive equipped
with +N5350 cooling tower program. In this guide, the drive is set up using the ACS-AP-I control panel. Complete
documentation of the drive firmware can be found in Firmware manual, 3AUA0000085967.

Never work on the drive, the braking chopper circuit, the motor cable or the motor when power is applied to the drive.
Always ensure by measuring that no voltage is actually present.

Note: Before you start ensure that the drive has been mechanically and electrically installed as described in the appropriate
sections of this manual.

A WARNING: All electrical installation and maintenance work on the drive should be carried out by qualified electricians.

12.1.1 Motor Data and ID Run
On initial startup, the drive automaticlly goes into the Motor data setup.

Table 12-1 Initial Start-up / Motor Data and ID Run
Safety

A The start-up may only be carried out by a qualified electrician.
The safety instructions must be followed during the start-up procedure. See the safety instructions on the first
pages of the appropriate Hardware manual.

O | Check the installation. See the installation checklist in the appropriate Hardware manual.

O | 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.

Power-Up, Date and Time Settings

7| Powerupthe drve ~Engish

On initial power up the cooling tower drive requests Deutsch
a language selection for the setup process. _
Italiano

Espariol
Portugues
Nederlands
Francais

OK»

O | select language using ("Jand @ and press
(continue) to accept. ACS880

The drive will load the selected language; this may
take a few minutes.

ABB loading screen will appear after the language
selection completes.

Cooling Tower Drive
ACS880
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Table 12-1 Initial Start-up / Motor Data and ID Run
On initial startup, the drive goes into the Motor data setup.

and this screen will not be shown. Remote \Q CTDD 0.0 rpm
Note: This screen will not show on first startup. Assistants
On subsequent startups, select “Motor Data and ID Run” Motor Data & ID Run
from the Assistants menu, which is located off of the main CTDD Setup
menu.
Back 00:00 Select
O | Motor Data and ID Run Assistant will load. Press
(continue) to begin the cooling tower startup Remote K CcTDD 0.0 rpm
aSS|stant
Motor Set-up ——

Use arrow keys and soft keys to
Navigate the assistant

Exit 00:00 Continue
O - [ .
Press &) (next) to start the set-up assistant Remote < CTDD 0.0 rpm
Set-up Assistant —
Start set-up

Exit and don’t show at power-up

Exit 00:00 Next
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Table 12-1 Initial Start-up / Motor Data and ID Run

O In the Date & Time menu, use the @ @ to highligh
) ghlight
the value to edit. It is recommended to set the Local \Q CTDD 0.0 rem
current date & time so that faults & alarms can i
provide accurate time stamps. Highlight date and Date & Time | —
press (%) to edit or &) (next) to continued. Please enter the current date and time.
Date 01.01.2014 »
Time 12:34:56 »
Show date as day.month.year »
Show time as 24-hour »
Exit 00:00 Next

In the month screen use (1) (¥ to select the value
for editing. Use (4] (v) to modify the value. Pressing Local \Q CTDD 0.0 rpm
(save) returns to the date & time menu.

Date

Month day Year

This screen is only visible the first time the Motor
Data assistant is run.

Thursday
Cancel 00:00 Save
O | Confirm | age selection. Highlight the language
with the (2)Le] and press &) (continue). Local < cTDD 0.0 rpm
Language )
Language changes take some time.
Not selected
English
Deutsch
ltaliano
Exit 00:00 Next
Unit Selection
O | Confirm local units. Highlight selection with the ®
(v) and press (next). Local < CTDD 0.0 rpm
Localization | —
Unit Defaults:
US standard (Imperial)
International (SI)
Exit 00:00 Next
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Table 12-1 Initial Start-up / Motor Data and ID Run
o Highlight the desired unit with the @@ and press

(next). Local K CTDD 0.0 rpm
Use (&) (1) to move between the units. Use (3 to Units . o
select the value for editing. Change the display units if needed.
Pressing (save) returns to the unit selection Unit Selection
menu. 0000 0000 0001 00011 »
Tariff currency unit UsD »
Al1 unit selection V »
Back 00:00 Next
Supply Voltage Settings
O | Press (¥ to edit th ly voltage input to th
CEI_eES)SD driveo_ edal € Supply voltage input 1o the Local \Q CTDD 00 rpm
Supply voltage -

Note: For 460...480 V, it is recommended that supply
voltage is set to 500 V. Set supply voltage.

Supply voltage 500V »

Back 00:00 Next

Motor Data Settings

Refer to the motor nameplate for the following parameter settings. Whenever possible, enter the values exactly as
shown on the motor nameplate.

Example of a nameplate of a Back-EMF motor: Example of a nameplate of a permanent magnet motor:
/ \ TBATIDOR ° FELIANGCER
WARN | NG IRPMAC " 1yverTer DUTY,
—— BALDOR ELECTRICCD o FT SMITH, AR. MFG. IN U S.A
~ DUTY HP RPM AMPS VOLTS HZ
PERMANENT MAGNET MOTOR é
WHEN SHAFT IS ROTATED, VOLTAGE WILL BE @ o g
()  GENERATED AT THE MOTORTERMINALS. O &l _— = =
MEASURED OPEN CIRCUIT VOLTAGE PH. S [ avee. «c [ ave c
1S VOLTS AT RPM. . c € DESIGN NO. [rvee - [ence. N
MOTOR PHASE CURRENT SHOULD NOT g sk G, z
EXCEED —AMPS RMS PEAK To % :AT;;‘/\":&I)A.IRFLOWVELOCITY FT. PER M?:LGJTE ;
AVOID DEMAGNETIZATION. g ] g
K patent US 7,385,328 / K j
PATENT US 7,880,348 B2 e
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Table 12-1 Initial Start-up / Motor Data and ID Run

Highlight the motor value to be edited using ®
keys. Use (®J to edit the values.

Use ® and ) to change the value of a digit. Use
and (*J to move the curser left and right.
Press (save) to enter the value.

Important! Motor Back EMF voltage (located on
the motor nameplate) is critical to the successful
operation of the cooling tower motor. Please record
this data here for future reference.

Back EMF Voltage:

Motor Serial Number:

Note: Back EMF Voltage is referrred to as

Local < cTDD 50.0 rpm

Motor data [ —
Check the values from the motor’s
nameplate, and enter them here.

Motor Type T |

Back EMF voltage 3600V »
Motor nominal current 1.3A »
Back 00:00 Next
Local K cTDD 0.0 rpm

99.07 Motor Back EMF voltage

000.[4 v

1
Measured Open Circuit Voltage on the motor 80.0 960.0
nameplate.
Cancel 00:00 Save
Motor ID Run
Autophasing
Local K CcTDD 50.0 rpm

The drive is now ready to run the motor identification
routine (ID run). During the ID run, the motor is
injected with DC current. Autophase stops the rotor
prior to the ID run.

Note: Autophase time has a default of 15 seconds.
It is best to observe the time it takes the fan to stop
moving and use this as an accurate autophase time.

Use the @ @ keys to move between selections.
Use (»] to select the value to edit.

Autophasing —
Select parameters for autophasing.

Autophasing Current 50% »
Autophasing Time 158 »
Back 00:00 Next
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Table 12-1 Initial Start-up / Motor Data and ID Run

Motor ID Run

The drive is now ready to run the motor identification
routine (ID run). The motor is injected with DC
current.

Use the @ key to select Standstill ID run and then
press (next).

Note: On initial startup, an ID run must be performed

and Next will not advance to next step.

Local < cTDD 50.0 rpm
ID run? [ —
Standstill ID run

Back 00:00 Next

Local < cTDD 50.0 rpm
ID run? [ —

None

Standstill ID run

Back 00:00 Next
Motor ID Run
Local & CcTDD 50.0 rpm
No command rotation is given, however with a
permanent magnet motor the shaft could rotate up Press Start for ID run [ —

to half a revolution.

You must press Local Keypad START to activate ID
Run.

Note: ID Run requires Local control, press
if the Keypad does not indicated
local control is active.

When you press Start, the motor is
injected with DC

Current for about 1 minute, and may
Rotate up to half a

Revolution. After the ID run the drive
stops.

. - . . Back 00:00 Next
Next is not visible until ID run is performed
once.
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Table 12-1 Initial Start-up / Motor Data and ID Run
O | The ID run in progress screen will automatically

display showing speed and amps. Local \Q CTDD 50.0 rpm
The screen will also indicate if an ID run has been ID runin progress...
completed before. If not, it will read “none”. If a run
has been completed, it will read “Standstill”. 01.01 Motor speed used 0.00 rpm »
01.07 Motor current 0.00A »
99.14 Last ID run performed None »
Back 00:00
When ID run is complete, the next screen will be
displayed. Local < cTDD 50.0 rpm
ID run in progress...
01.01 Motor speed used 0.00 rpm »
01.07 Motor current 0.00A »
99.14 Last ID run performed None *»
( v IDrundone )
Exit 00:00
NOTE: If the motor data is incorrect, after pressing ,
the display will indicate check motor parameters. Local \Q CTDD 0.0 rpm
iz,rngre (exit) and check that the motor information Check the motor param... ————

The motor parameters are probably
set incorrectly. Check the parameters.

Exit 00:00 Check params
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Table 12-1 Initial Start-up / Motor Data and ID Run

O | Direction Test
Local < cTDD 50.0 rpm

NOTE: The Autophasing delay occurs everytime the Direction test [ —
motor starts, including direction testing. Spin the motor to check direction

No, skip the test

Yes, test now

Back 00:00 Next
Use the @ key to perform a direction test of the
rotation of the motor. Then press (next). Local \Q CTDD 0.0 rpm
Direction test |

Spin the motor to check direction
No, skip the test

Back 00:00 Next

O | The following warning message will appear.
Local & CTDD 50.0 rpm
Press START to check direction of the motor. Press Start [

A screen will appear next asking if the motor is Waming! Until set-up is done, safeties
running in the correct direction. are not activate and motor speed is
limited between 1/3 to 2/3 speed.
Press Start now to start the motor,
then check the direction of rotation.

Back 00:00 Next
O | Motor set-up is complete.
, Local K CcTDD 50.0 rpm

To exit and save all data, select (Done).

To exit without saving data, select (cancel). Motor set-uP complete
Connect I/0O according to the User
Manual.
Cancel 00:00 Done

NOTE: After initial startup sequencing a new power-up will initiate the standard CTDD startup mode (see Table
12-2).
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12.1.2 Drive Assistant
Selecting drive assistant (CTDD) will display the cooling tower application assistant. After motor data start-up, the
applicaiton is only capable of 2-wire functionality with no options.

Table 12-2 Drive Assistant
Safety

The start-up may only be carried out by a qualified electrician.
The safety instructions must be followed during the start-up procedure. See the safety instructions on the first
pages of the appropriate Hardware manual.

O | Check the installation. See the installation checklist in the appropriate Hardware manual.

O | 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.

Power-Up, Date and Time Settings

O | Power up the drive.
Main Menu Screen appears.

Select “Assistants” from the main menu.

O | Select assistant to run. Selecting the CTDD Setup
will display the cooling tower application assistant. Remote K CTDD 0.0 rpm

Assistants
Motor Data & ID Run

CTDD Setup

Back 00:00 Select

O | In the assistant view, press (continue) to enter
the Startup Assistant. Local \Q CTDD 0.0 rpm
Note: To leave the assistant, press (exit) and go Drive Set-up | —

back to the Home screen.
Use arrow keys and soft keys to

navigate the assistant.

Exit 00:00 Continue
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Table 12-2 Drive Assistant
O | Press (next) to start the set-up assistant.

Remote < cTDD 0.0 rpm
“Restore ....” will reload all default parameters -
except for motor data. Set-up Assistant C——
Start set-up

Restore default CTDD parameters.

Exit 00:00 Next
O i @ to highii
In the Date & Time menu, use the to highlight
the value to edit. It is recommended to set the Local \Q CTDD 0.0 rpm
current date & time so that faults & alarms can .
provide accurate time stamps. Highlight date and Date & Time | S—
press (3] to edit or &) (next) to continued. Please enter the current date and time.
Date 01.01.2014 »
Time 12:34:56 »
Show date as day.month.year »
Show time as 24-hour »
Exit 00:00 Next

In the month screen use (O () to select the value
for editing. Use (4] (v] to modify the value. Pressing Local \@ CTDD 0.0 rpm
(save) returns to the date & time menu.
Date
(See Motor Data) Month day Year
Thursday
Cancel 00:00 Save
o Highlight the language with the WM and press Local \Q CTDD 0.0 rppm
(continued).
Language )
Language changes take some time.
Not selected
English
Deutsch
ltaliano
Exit 00:00 Next

NOTE: After editing all desired date & time values, press (next) to continue.
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Table 12-2 Drive Assistant

Drive Limit Settings

The CTDD will automatically set limits according to
motor data entered. For most CTDD applications,
the default values are acceptable. However, values
are adjustable within Limits:

Minimum Speed > 10% Motor Speed
Maximum Speed < Motor Speed
Minimum Torque set to -30% (adjustable)
Maximum Torque set to 110% (adjustable)

Use the 8 ) to highlight the ramp rate to be
adjusted. Press (») to enter the edit screen once
highlighted or (next) if the default value is
acceptable.

Local < CcTDD 50.0 rpm

I

Limits

CT Minimum Speed 50.00 rpm »

Maximum speed 500.00 rpm »

Minimum torque -30.0% »

Maximum torque 110.0% »
Back 00:00 Next
Local < CTDD 50.0 rpm
Limits —

Maximum torque 110.0 % »

Acceleration time 1 100.000s »
Deceleration time 1 100.000s »
Acceleration time 2 100.000s »
Deceleration time 2 100.000s »
Back 00:00 Next
Naming the Drive
Local K CcTDD 50.0 rpm
The default drive name is CTDD. Use (*] to edit the
drive name or (next) to continue. Naming the drive [

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

Drive name CTDD »

Back 00:00 Next
Selecting Operating Mode
Select Operating Mode
Local K CTDD 50.0 rpm
Operating modes are sets of default wire and
parameters suitable for most CTDD applications. Select Operating Mode ——

The active operating mode is displayed, (2-wire)
default. If this is correct, press (next). To edit
the operating mode press () .

Caution: Ensure drive is stopped and in Local before
changing mode. Drive could unexpectedly start
when changing mode.

Select mode below.

Operating Mode 2-Wire»

Back 00:00 Next
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Table 12-2 Drive Assistant

Highlight the operating mode suitable to the
application and press save.

Press (save) to select.

If mode was changed, cycle power to drive after
setup is complete.

Local T cTDD 50.0 rpm
76.03 Operating Mode
[1] 2-Wire

[3-Wre |

[8] PID

[9] Fieldbus
Cancel 00:00 Save
Additional Settings & Parameter Backup
Trickle Current Function
Local < cTDD 50.0 rpm
Primary purpose is to prevent fan rotation durin R
y purp P 9 Trickle Current [_____m

standby condition and to prevent condensation
in the motor. Use the (*) to enable the function in
software. Highlight enable or fieldbus and press

Set parameters for Trickle Current.

Enable Disabled »

(save). Use (¥ (&) to highlight trickle power and (®) Trickle Power 100W »
to set the level. Refer to Chapter 10 or parameter Trickle Time Delay 1 min
group 74 for proper setup of this function. When
finished, press (next) to continue.

Back 00:00 Next
Trickle Selection

Local < CcTDD 40.0 rpm
Select the 1/0 or Communication Link that will \ A

Enable the Trickle Current Function.

If you select “ENABLE”, the Trickle Current Function
will be Enabled whenever the Drive is not running.

74.01 Trickle Selection

[1] ENABLE
[2] DIO1
[3] FBA
[4] EFB

Cancel 00:00 Save

De-Ice

This is a Cooling Tower mode to run the tower in
reverse at a slow speed to prevent ice build up. Use
the (&) (¥ to highlight the setting and (3 to access
level values.

Local \Q CTDD 50.0 rpm

De-lce I |

Set parameters for De-ice.

Enable Disabled »

Refer to Chapter 10 or parameter group De-Ice Speed 30% »
75 for proper setup. When finished, press Run Time 1 min »
next) to continue. -
(next) Minimum torque 1 -30.0% »
Back 00:00 Next
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Table 12-2 Drive Assistant

O | De-lce Selection

A
Select the I1/0 or Communication Link that will Local \Q CTDD v 0.0 rpm
Enable De-I d
nable merloe mode 75.01 De-Ice Selection
[0] DISABLE
[1] DIO1
[2] FBA
[3] EFB
Cancel 00:00 Save
O | Backup
Local K CcTDD 50.0 rpm
Copies all settings into a backup file stored in the >
control panel. Press @ to highlight Backup and Make backup? I—

() to begin the Backup. Copies all settings into a backup file
stored in the control panel. To restore
a backup, go to Menu > Backups.

Backup
Back 00:00 Next
O | Backup Status
Local < cTDD 0.0 rpm

A status screen indicates progress.

Backing up data from drive

> |

O |Press (back) to backout and exit to home menu.

Remote K CcTDD 600.0 rpm

Set-up complete I
I/0 should be connected as follows:
Start/Stop: Digital Input DI 1

Speed reference: Analog Input Al 90-10 V

Back 00:00 Done

Control Signal Settings

O | Check the positions of jumpers J1 and J2 on the control unit of the drive. These jumpers determine whether
analog inputs Al1 and AI2 are current or voltage.
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Table 12-2 Drive Assistant

Check/adjust the following parameters.

O

12.15 Al1 unit selection
Set this to either mA or V corresponding to the setting

of jumper J1.

O

12.17 Al1 min
12.18 Al1 max
12.19 Al1 scaled at Al1 min
12.20 Al1 scaled at Al1 max

The default input for speed reference is analog input Al1. (This is controlled by the parameters in group 22.)
Parameters 12.17 and 12.18 set the low and high limits of the analog input signal. Scaling parameters 12.19
and 12.20 define the internal signal levels that correspond to these limits as follows:

Al (scaled)

Fy
12.20

1217

Al (mAN)

12.18

1218

The corresponding parameters for analog input Al2 are 12.27 - 12.30.

13.12 AO1 source

13.17 AO1 source min

13.18 AO1 source max

13.19 AO1 out at Al1 src min
13.20 AO1 out at Al1 src max

Parameter 13.12 selects the source for analog output AO1 (by default, motor speed in rpm).
Parameters 13.17 and 13.18 set low and high source signal values that correspond to the actual analog output

values defined by parameters 13.19 and 13.20.

13.18

Source signal

13.17
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Table 12-2 Drive Assistant

O |46.10 Speed scaling

23.11 Ramp set selection

23.12 Acceleration time 1

23.13 Deceleration time 1

23.14 Acceleration time 2

23.15 Deceleration time 2

You can define two different sets of acceleration/deceleration ramps. The source that switches between the
two sets is selected by parameter 23.11.

Each acceleration/deceleration time set in parameters 23.12 - 23.15 refers to the time it takes for the drive to
accelerate or decelerate between 0 and scaling speed (parameter 46.10).

ASpeea’
4610
|
Acc. | ec.
| \
0! : : >
To2312 | 2343 ! Time
23.14 23.15

O |30.11 Minimum speed

30.12 Maximum speed

30.17 Maximum current

30.19 Minimum torque

30.20 Maximum torque

Check, and set if necessary, the limits for motor speed, current and torque.

O | Start the drive with a positive (forward) speed reference:
e From control panel (Local control): In the Home view,press (Options), select Reference, adjust the

reference using the (O, O @ ,(¥) and keys, press Save, and press the Start button.

e From I/O: In Remote control, adjust analog input Al1 (reference), switch digital input DI1 to 1 (start).

The ACS880+N5350 utilizes various parameters to determine its operation. Many of these parameters will not need
adjusting for most applications, but are provided to allow for a user to customize the operation of the control if desired.

Table 12-3 Terms and Abbreviations
Term Definition

Actual Signal Type of parameter that is the result of a measurement or calculation by the drive, or
contains status information. Most actual signals are read-only, but some (especially
counter-type actual signals) can be reset.

Def (In the following table, shown on the same row as the parameter name)
The default value of a parameter when used in the CTDD macro.

FbEq16 (In the following table, shown on the same row as the parameter range, or for each
selection)
A dash (-) indicates that the parameter is not accessible in 16-bit format.

Other The value is taken from another parameter.
Choosing “Other” displays a parameter list in which the user can specify the source
parameter.

Other [bit] The value is taken from a specific bit in another parameter.
Choosing “Other” displays a parameter list in which the user can specify th esource
parameter and bit.

Parameter Either a user-adjustable operating instruction for the drive, or an actual signal.

p.u. Per unit
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12.2 Level 1 Parameters (Advanced Prog, Level 1 Blocks)

Table 12-4 Level 1 Parameter Block Definitions

Block Title

Parameter (Number)
Selection (Value)

Descriptions

ACTUAL VALUES

Basic signals for monitoring the

drive. All parameters in this group are read-only unless otherwise noted.

MOTOR SPEED USED (01.01)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Measured or estimated motor speed depending on which type of
feedback is used (see parameter 90.41 Motor feedback selection). A
filter time constant for this signal can be defined by parameter 46.11
Filter time motor speed.

MOTOR SPEED ESTIMATED
(01.02)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Estimated motor speed in rpm. a filter time constant for this signal can
be defined b parameter 46.11 Filter time motor speed.

MOTOR SPEED % (01.03)

Default: 10 = 1%
Range: -1000.00 to +1000.00%

Measured or estimated motor speed. Shows the value of 01.01 Motor
speed used in percent of the synchronous speed of the motor.

OUTPUT FREQUENCY (01.06)

Default: Read Only
Range: -500.00 to +500.00 Hz

Estimated drive output frequency in Hz. A filter time constant for this
signal can be defined by parameter 46.12 Filter time output frequency.

MOTOR CURRENT (01.07)

Default: Read Only
Range: 0.00 to 30000.00 A

Measured (absolute) motor current in A.

MOTOR CURRENT % OF
MOTOR NOM (01.08)

Default: Read Only
Range: 0.00 to 1000.0 %

Measured motor current in %

MOTOR TORQUE % (01.10)

Default: Read Only
Range: -1600.0 to +1600.0 %

Motor torque in percent of the nominal motor torque. See also
parameter 01.30 Nominal torque scale.

A filter time constant for this signal can be defined by parameter 46.13
Filter time motor torque

DC VOLTAGE (01.11)

Default: Read Only
Range: 0.00 - 2000.00 V

Measured DC link voltage.

OUTPUT VOLTAGE (01.13)

Default: Read Only
Range: 0 - 2000 V

Calculated motor voltage in VAC.
Fieldbus Equivalent: 10 =1V

OUTPUT POWER (01.14)

Default: Read Only
Range: -32768 to +32767 kW or HP

Drive output power. The unit is selected by parameter 96.16 Unit
selection. A filter time constant for this signal can be defined by
parameter 46.14 Filter time power out.

OUTPUT POWER % OF
MOTOR NOM (01.15)

Default: Read Only
Range: -300.00 + 300.0%

Shows the value of 01.14 Output power in percent of the normal
power of the motor.
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Table 12-4 Level 1 Parameter Block Definitions

Block Title

Parameter (Number)
Selection (Value)

Descriptions

ACTUAL VALUES
(Continued)

MOTOR SHAFT POWER
(01.17)

Default: Read Only
Range: -32768 to + 32767 kW or HP

Estimated mechanical power at motor shaft. The unit is selected by
parameter 96.16 Unit selection. A filter time constant for this signal
can be defined by parameter 46.14 Filter time power out.

INVERTER GWh COUNTER
(01.18)

Default: Read Only
Range: 0 - 65535 GWh

Energy in GWh - Amount of energy that has passed through the drive
(in either direction) in full gigawatt-hours. The minimum value is zero.

INVERTER MWh COUNTER
(01.19)

Default: Read Only
Range: 0 - 999 MWh

Energy in MWh - Amount of energy that has passed through the drive
(in either direction) in full megawatt-hours. Whenever the counter rolls
over, 01.18 Inverter GWh counter is incremented. The minimum value
is zero.

INVERTER kWh COUNTER
(01.20)

Default: Read Only
Range: 0 - 999 kWh

Energy in kWh - Amount of energy that has passed through the drive
(in either direction) in full kilowatt-hours. Whenever the counter rolls
over, 01.19 Inverter MWh counter is incremented. The minimum value
is zero.

Fieldbus Equivalent: 10 = 1kWh

U-PHASE CURRENT (01.21)

Default: Read Only
Range: -30000.00 to +30000.00A

Measured U-phase current.

V-PHASE CURRENT (01.22)

Default: Read Only
Range: -30000.00 to +30000.00A

Measured V-phase current.

W-PHASE CURRENT (01.23)

Default: Read Only
Range: -30000.00 to +30000.00A

Measured W-phase current.

FLUX ACTUAL % (01.24)

Default: Read Only
Range: -0 to +200%

Used flux reference in percent of nominal flux of motor.

SPEED CHANGE RATE
(01.29)

Default: Read Only
Range: -15000 to +15000 RPM

Rate of actual speed change. Positive values indicate acceleration,
negative values indicate deceleration.

See also parameters 31.32 Emergency ramp supervision, 31.33
Emergency ramp supervision delay, 31.37 Ramp stop supervision and
31.38 Ramp stop supervision delay.

NOMINAL TORQUE SCALE
(01.30)

Default: Read Only
Range: 0.0000 - Ib-ft

Nominal Torque - Torque that corresponds to 100% of nominal motor

torque.

The unit is selected by parameter 96.16 Unit selection.

Note: This value is copied from parameter 99.12 Motor nominal torque
if entered. Otherwise the value is calculated from other motor
data.
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Table 12-4 Level 1 Parameter Block Definitions

. Parameter (Number)
Block Title Selection (Value)

Descriptions

ACTUAL VALUES | AMBIENT TEMPERATURE
(Continued) (01.31)

Default: Read Only
Range: -32768 to +32767°C or °F

Measured temperature of incoming cooling air. The unit is selected by
parameter 96.16 Unit selection.

INVERTER GWh
REGENERATING (01.32)

Default: Read Only
Range: 0 to 32767 GWh

Motoring energy in GWh. Amount of energy that has passed through
the drive (towards the supply) in full gigawatt-hours. The minimum
value is zero.

INVERTER MWh
REGENERATING (01.33)

Default: Read Only
Range: 0 to 999 MWh

Motoring energy in MWh. Amount of energy that has passed through
the drive (towards the supply) in full megawatt-hours. Whenever the
counter rolls over, 01.32 Inverter GWh regenerating is incremented.
The minimum value is zero.

INVERTER kWh
REGENERATING (01.34)

Default: Read Only
Range: 0 to 999 kWh

Motoring energy in kWh. Amount of energy that has passed through
the drive (towards the supply) in full megawatt-hours. Whenever the
counter rolls over, 01.33 Inverter MWh regenerating is incremented.
The minimum value is zero.

MOT - REGEN ENERGY GWh
(01.35)

Default: Read Only
Range: -32768 to +32767 GWh

Motoring energy in GWh. Amount of net energy (motoring energy -
regenerating energy) that has passed through the drive in full gigawatt
hours.

MOT - REGEN ENERGY MWh
(01.36)

Default: Read Only
Range: -999 to +999 MWh

Motoring energy in MWh. Amount of net energy (motoring energy

- regenerating energy) that has passed through the drive in full
megawatt hours. Whenever the counter rolls over, 01.35 Mot - regen
energy GWh is incremented or decremented.

MOT - REGEN ENERGY kWh
(01.37)

Default: Read Only
Range: -999 to +999 kWh

Motoring energy in kWh. Amount of net energy (motoring energy -
regenerating energy) that has passed through the drive in full kilowatt
hours. Whenever the counter rolls over, 01.36 Mot - regen energy
MWh is incremented or decremented.

ABS MOTOR SPEED USED
(01.61)

Default: Read Only
Range: 0.000 to 30000.00 RPM

Measured or estimated motor speed. Absolute value of 01.01 Motor
speed used.

ABS MOTOR SPEED %
(01.62)

Default: Read Only
Range: 0.00 to 1000.00%

Measured or estimated motor speed. Absolute value of 01.03 Motor
speed %.

ABS OUTPUT FREQUENCY
(01.63)

Default: Read Only
Range: 0.00 to 500.00 Hz

Estimated output frequency. Absolute value of 01.06 Output
frequency.
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Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

Block Title Selection (Value) Descriptions
ACTUAL VALUES | ABS OUTPUT POWER % Default: Read Only
(Continued) MOTOR NOM (01.66) Range: 0.00 to 300.00%
Output power. Absolute value of 01.15 Output power % of motor nom
ABS OUTPUT POWER (01.65) | Default: Read Only
Range: 0.0 to 1600.0%
Motor torque. Absolute value of 01.10 Motor torque.
ABS MOTOR SHAFT POWER | Default: Read Only
(01.68) Range: 0.0 to 32767.00 kW or HP
Motor shaft power. Absolute value of 01.17 Motor shaft power.
INPUT Values of references received from various sources. All parameters in this group are read-only unless
REFERENCES otherwise noted. These parameters are for Fieldbus only.

FB A REFERENCE 1 (03.05)
“Fieldbus” mode reference

Default: Read Only
Range: -100000.00 to + 100000.00

Reference 1 received through fieldbus adapter A.

FB A REFERENCE 2 (03.06)

Default: Read Only
Range: -100000.00 to + 100000.00

Reference 2 received through fieldbus adapter A.

FB B REFERENCE 1 (03.07)

Default: Read Only
Range: -100000.00 to + 100000.00

Reference 2 received through fieldbus adapter B.

FB B REFERENCE 2 (03.08)

Default: Read Only
Range: -100000.00 to + 100000.00

Reference 2 received through fieldbus adapter B.

EFB REFERENCE 1 (03.09)

Default: Read Only
Range: -30000.00 to + 30000.00

Reference 1 received through the imbedded fieldbus interface. Scaled
reference 1 received through the embedded fieldbus interface. The
scaling is defined by 58.26 EFB ref1 type.

EFB REFERENCE 2 (03.10)

Default: Read Only
Range: -30000.00 to + 30000.00

Reference 2 received through the imbedded fieldbus interface. Scaled
reference 2 received through the embedded fieldbus interface. The
scaling is defined by 58.27 EFB ref2 type.

WARNINGS AND
FAULTS

Information on warnings and faults that occurred last. All parameters in this group are read-only unless

otherwise noted.

TRIPPING FAULT (04.01)

Default: Read Only
Range: 0000h - FFFFh

Code of the 1st active fault (the fault that caused the current trip).

ACTIVE FAULT 2 (04.02)

Default: Read Only
Range: 0000h - FFFFh

Code of the 2nd active fault.

ACTIVE FAULT 3 (04.03)

Default: Read Only
Range: 0000h - FFFFh

Code of the 3rd active fault.

ACTIVE FAULT 4 (04.04)

Default: Read Only
Range: 0000h - FFFFh

Code of the 4th active fault.
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Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

Block Title Selection (Value) Descriptions
WARNINGS ACTIVE FAULT 5 (04.05) Default: Read Only
AND FAULTS Range: 0000h - FFFFh

(Continued)

Code of the 5th active fault.

ACTIVE WARNING 1 (04.06)

Default: Read Only
Range: 0000h - FFFFh

Code of the 1st active warning.

ACTIVE WARNING 2 (04.07)

Default: Read Only
Range: 0000h - FFFFh

Code of the 2nd active warning.

ACTIVE WARNING 3 (04.08)

Default: Read Only
Range: 0000h - FFFFh

Code of the 3rd active warning.

ACTIVE WARNING 4 (04.09)

Default: Read Only
Range: 0000h - FFFFh

Code of the 4th active warning.

ACTIVE WARNING 5 (04.10)

Default: Read Only
Range: 0000h - FFFFh

Code of the 5th active warning.

LATEST FAULT (04.11)

Read Only
Range: 0000h - FFFFh

Code of the 1st stored (non-active) fault.

2ND LATEST FAULT (04.12)

Default: Read Only
Range: 0000h - FFFFh

Code of the 2nd stored (non-active) fault.

3RD LATEST FAULT (04.13)

Default: Read Only
Range: 0000h - FFFFh

Code of the 3rd stored (non-active) fault.

4TH LATEST FAULT (04.14)

Default: Read Only
Range:

Code of the 4th stored (non-active) fault.

5TH LATEST FAULT (04.15)

Default: Read Only
Range: 0000h - FFFFh

Code of the 5th stored (non-active) fault.

LATEST WARNING (04.16)

Default: Read Only
Range: 0000h - FFFFh

Code of the 1st stored (non-active) warning.

2ND LATEST WARNING
(04.17)

Default: Read Only
Range: 0000h - FFFFh

Code of the 2nd stored (non-active) warning.

3RD LATEST WARNING
(04.18)

Default: Read Only
Range: 0000h - FFFFh

Code of the 3rd stored (non-active) warning.

4TH LATEST WARNING
(04.19)

Default: Read Only
Range: 0000h - FFFFh

Code of the 4th stored (non-active) warning.
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Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

Block Title Selection (Value) Descriptions
WARNINGS 5TH LATEST WARNING Default: Read Only
AND EAULTS (04.20) Range: 0000h - FFFFh
(Continued) Code of the 5th stored (non-active) warning.
EVENT WORD (04.40) Default: Read Only
Range: 0000h - FFFFh
User-defined event word. This word collects the status of the events
(warnings, faults or pure events) selected by parameters 04.41 to
04.72.
For each event, an auxiliary code can optionally be specified for
filtering. This parameter is read-only.
Bit Name Description
0 User bit 0 |1 = Event selected by parameters 04.41 (and
04.42) is active
1 User bit 1 1 = Event selected by parameters 04.43 (and
04.44) is active
15 | User bit 15 | 1 = Event selected by parameters 04.71 (and
04.72) is active
EVENT WORD 1 BIT 0 CODE | Default: 0000h
(04.41) Range: 0000h - FFFFh
Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 0 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.
EVENT WORD 1 BIT 0 AUX Default: 0000 0000h
CODE (04.42) Range: 0000 0000h - FFFF FFFFh
Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.
With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.
EVENT WORD 1 BIT 1 CODE | Default: 0000h
(04.43) Range: 0000h - FFFFh
Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 1 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.
EVENT WORD 1 BIT 1 AUX Default: 0000 0000h
CODE (04.44) Range: 0000 0000h - FFFF FFFFh
Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.
With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.
EVENT WORD 1 BIT 2 CODE | Default: 0000h
(04.45) Range: 0000h - FFFFh
Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 2 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.
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Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

Block Title Selection (Value) Descriptions
WARNINGS EVENT WORD 1 BIT 2 AUX Default: 0000 0000h
AND FAULTS CODE (04.46) Range: 0000 0000h - FFFF FFFFh
(Continued)

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 3 CODE
(04.47)

Default: 0000h
Range: 0000h - FFFFh

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 3 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 3 AUX
CODE (04.48)

Default: 0000 0000h
Range: 0000 0000h - FFFF FFFFh

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 4 CODE
(04.49)

Default: 0000h
Range: 0000h - FFFFh

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 4 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 4 AUX
CODE (04.50)

Default: 0000 0000h
Range: 0000 0000h - FFFF FFFFh

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 5 AUX
CODE (04.52)

Default: 0000 0000h
Range: 0000 0000h - FFFF FFFFh

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 6 CODE
(04.53)

Default: 0000h
Range: 0000h - FFFFh

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 6 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.
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Table 12-4 Level 1 Parameter Block Definitions

. Parameter (Number) .
Block Title Selection (Value) Descriptions
WARNINGS EVENT WORD 1 BIT 7 CODE | Default: 0000h
AND FAULTS (04.55) Range: 0000h - FFFFh
(Continued) - -

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 7 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 7 AUX Default: 0000 0000h

CODE (04.56) Range: 0000 0000h - FFFF FFFFh
Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.
With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 8 CODE | Default: 0000h

(04.57) Range: 0000h - FFFFh
Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 8 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 8 AUX Default: 0000 0000h

CODE (04.58) Range: 0000 0000h - FFFF FFFFh
Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.
With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 9 CODE | Default: 0000h

(04.59) Range: 0000h - FFFFh
Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 9 of 04.40 Event word
1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 9 AUX Default: 0000 0000h

CODE (04.60) Range: 0000 0000h - FFFF FFFFh
Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.
With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 10 Default: 0000h

CODE (04.61) Range: 0000h - FFFFh
Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 10 of 04.40 Event
word 1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 10 AUX | Default: 0000 0000h

CODE (04.62) Range: 0000 0000h - FFFF FFFFh
Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.
With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.
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Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

Block Title Selection (Value) Descriptions
WARNINGS EVENT WORD 1 BIT 11 Default: 0000h
AND FAULTS CODE (04.63) Range: 0000h - FFFFh

(Continued)

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 11 of 04.40 Event
word 1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 11 AUX
CODE (04.64)

Default: 0000 0000h
Range: 0000 0000h - FFFF FFFFh

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 12
CODE (04.65)

Default: 0000h
Range: 0000h - FFFFh

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 12 of 04.40 Event
word 1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 12 AUX
CODE (04.66)

Default: 0000 0000h
Range: 0000 0000h - FFFF FFFFh

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 13
CODE (04.67)

Default: 0000h
Range: 0000h - FFFFh

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 13 of 04.40 Event
word 1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 13 AUX
CODE (04.68)

Default: 0000 0000h
Range: 0000 0000h - FFFF FFFFh

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.

EVENT WORD 1 BIT 14
CODE (04.69)

Default: 0000h
Range: 0000h - FFFFh

Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 14 of 04.40 Event
word 1. The event codes are listed in chapter Fault tracing.

EVENT WORD 1 BIT 14 AUX
CODE (04.70)

Default: 0000 0000h
Range: 0000 0000h - FFFF FFFFh

Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.

With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.
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Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

Block Title Selection (Value) Descriptions
WARNINGS EVENT WORD 1 BIT 15 Default: 0000h
AND FAULTS CODE (04.71) Range: 0000h - FFFFh
(Continued) - -
Code of event. Selects the hexadecimal code of an event (warning,
fault or pure event) whose status is shown as bit 15 of 04.40 Event
word 1. The event codes are listed in chapter Fault tracing.
EVENT WORD 1 BIT 15 AUX | Default: 0000 0000h
CODE (04.72) Range: 0000 0000h - FFFF FFFFh
Code of warning, fault or pure event. Specifies an auxiliary code for
the event selected by the previous parameter. The selected event is
indicated by the event word only if its auxiliary code matches the value
of this parameter.
With a value of 0000 0000h, the event word will indicate the event
regardless of the auxiliary code.
DIAGNOSTICS Various run-time-type counters and measurements related to drive maintenance. All parameters in this
group are read-only unless otherwise noted.
ON-TIME COUNTER (05.01) Default: Read Only
Range: 0 - 65535 d
On-time counter - The counter runs when the drive is powered.
RUN-TIME COUNTER (05.02) | Default: Read Only
Range: 0 - 65535 d
Motor run-time counter - The counter runs when the inverter
modulates.
FAN ON-TIME COUNTER Default: Read Only
(05.04) Range: 0 - 65535 d
Cooling fan run-time counter - Running time of the drive cooling fan.
Can be reset from the control panel by keeping Reset depressed for
over 3 sec.
INVERTER TEMPERATURE Default: Read Only
(05.11) Range: -40.0 to +160.0 %
Drive temperature in percent - Estimated drive temperature in percent
of fault limit. The fault limit varies according to the type of the drive.
0.0% = 0°C (32°F); 100.0% = Fault limit
DIAGNOSTIC WORD 3 (05.22) | Default: Read Only
Range: 0000h - FFFFh
Diagnostic word 3.
Bit Name | Value
0-10 Reserved
11 Fan command | 1 = Drive fan is rotating above idle speed.
12-15 | Reserved
MAIN FAN SERVICE Default: Read Only
COUNTER (05.41) Range: 0 to 150%
Main cooling fan age. Displays the age of the main cooling fan as a
percentage of its estimated lifetime. The estimate is based on the duty,
operating conditions and other operating parameters of the fan. When
the counter reaches 100%, a warning (A8CO Fan service counter) is
generated.
Can be reset from the control panel by keeping Reset depressed for
over 3 seconds.
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Parameter (Number)

Block Title Selection (Value) Descriptions
DIAGNOSTICS AUX. FAN SERVICE Default: Read Only
(Continued) COUNTER (05.42) Range: 0 to 150%
Auxiliary cooling fan age. Displays the age of the auxiliary cooling fan
as a percentage of its estimated lifetime. The estimate is based on
the duty, operating conditions and other operating parameters of the
fan. When the counter reaches 100%, a warning (A8CO Fan service
counter) is generated.
Can be reset from the control panel by keeping Reset depressed for
over 3 seconds.
CONTROL AND | All parameters in this group are read-only unless otherwise noted.
STATUS WORDS | These parameters are for Fieldbus only. Main Control Word only used in “Custom” mode.

MAIN CONTROL WORD

(06.01)

Default: Read Only
Range: 0 - 15

0 (Off1 control)

1 - Proceed to READY TO OPERATE.

0 - Stop along currently active deceleration ramp. Proceed to OFF1
ACTIVE; proceed to READY TO SWITCH ON unless other
interlocks (OFF2, OFF3) are active.

1 (Off2 control)

1 - Continue operation (OFF2 inactive).
0 - Emergency OFF, coast to a stop.
Proceed to OFF2 ACTIVE, proceed to SWITCH-ON INHIBITED.

2 (Off3 control)

1 - Continue operation (OFF3 inactive).
0 - Emergency stop, stop within time defined by drive parameter.
Proceed to OFF3 ACTIVE; proceed to SWITCH-ON INHIBITED.

3 (Run)

1 - Proceed to OPERATION ENABLED.
Note: Run enable signal must be active; see drive documentation.
If the drive is set to receive the Run enable signal from the
fieldbus, this bit activates the signal.

0 - Inhibit operation. Proceed to OPERATION INHIBITED.

4 (Ramp out zero)

1 - Normal operation. Proceed to RAMP FUNCTION GENERATOR:
OUTPUT ENABLED.

0 - Force Ramp function generator output to zero. The drive will
immediately decelerate to zero speed (observing the torque limits).

5 (Ramp hold)

1 - Enable ramp function. Proceed to RAMP FUNCTION GENERATOR:
ACCELERATOR ENABLED.
0 - Halt ramping (Ramp Function Generator output held).

6 (Ramp in zero)

1 - Normal operation. Proceed to OPERATING.
Note: This bit is effective only if the fieldbus interface is set as the
source for this signal by drive parameters.

0 - Force Ramp function generator input to zero.

7 (Reset)

0=>1 - Fault reset if an active fault exists. Proceed to SWITCH-ON
INHIBITED.
Note: This bit is effective only if the fieldbus interface is set as
the source of the reset signal by drive parameters.

0 - Continue normal operation.

8 (Inching 1)

1 - Accelerate to inching (jogging) setpoint 1.
Notes: Bits 4...6 must be 0.
0 - Inching (jogging) 1 disabled.

9 (Inching 2)

1 - Accelerate to inching (jogging) setpoint 2. See notes at bit 8.
0 - Inching (jogging) 2 disabled.
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
CONTROL AND | MAIN CONTROL WORD Default: Read Only
STATUS WORDS | (06.01) (Cont.) Range: 0 - 15
(Continued) 1 - Fieldbus control enabled.
10 (Remote cmd) | 0 - Control word and reference not getting through to the drive, except
for bits 0...2.
1 - Select External Control Location EXT2. Effective if control location
11 (Ext ctrl loc) is parameterized to be selected from fieldbus.
0 - Select External Control Location EXT1. Effective if control location
is parameterized to be selected from fieldbus.
12 - 15 (Reserved)
The main control word of the drive. This parameter shows the control
signals as received from the selected sources (such as digital inputs,
the fieldbus interfaces and the application program).
Note: Bits 12 - 15 can be used to carry additional control data, and used
as a signal source by any binary-source selector parameter.
APPLICATION CONTROL Default: Read Only
WORD (06.02) Range: 0000h - FFFFh
Application program control word. The drive control word received
from the application program (if any).
This parameter is read-only.
FBA A TRANSPARENT Default: Read Only
CONTROL WORD (06.03) Range: 00000000h - FFFFFFFFh
Control word received through fieldbus adapter A. Displays the
unaltered control word received from the PLC through fieldbus
adapter A when a transparent communication profile is selected eg.
by parameter group 51 FBA A settings. See section Control word and
Status word.
This parameter is read-only.
FBA B TRANSPARENT Default: Read Only
CONTROL WORD (06.04) Range: 00000000h - FFFFFFFFh
Control word received through fieldbus adapter B. Displays the
unaltered control word received from the PLC through fieldbus
adapter B when a transparent communication profile is selected eg.
by parameter group 54 FBA B settings. See section Control word and
Status word.
This parameter is read-only.
EFB TRANSPARENT Default: Read Only
CONTROL WORD (06.05) Range: 00000000h - FFFFFFFFh
Control word received through the embedded fieldbus interface.
Displays the unaltered control word received from the PLC through
the embedded fieldbus interface when a transparent communication
profile is selected in parameter 58.25 Control profile. See section The
Transparent profile.
This parameter is read-only.
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Parameter (Number)

Block Title Selection (Value) Descriptions
CONTROL AND | MAIN STATUS WORD (06.11) | Default: Read Only
STATUS WORDS Range: 0 - 15

(Continued)

Main status word of the drive. This parameter is read-only.

Bit Name Value | Description
Ready to 1 Ready to switch ON
0 switch ON -
0 Not ready to switch ON
1 Ready to operate
1 Ready run -
0 OFF1 active
1 Operation enabled
2 Ready ref
0 Operation inhibited
3 THoned 1 Fault
rippe
0 No Fault
1 OFF2 inactive
4 OFF2 inactive
0 OFF2 active
1 OFF3 inactive
5 OFF3 inactive
0 OFF3 active
Switch-on 1 Switch-on inhibited
6 inhibited o =
1 Warning active
7 Warning - -
0 No warning active
1 Operating - Actual value equals
reference = is within
tolerance limits (see parameters
8 At setpoint 46.21 - 46.23)
0 Actual value differs from reference
= is outside tolerance
limits
1 Drive control location: Remote
9 Remote (EXT1 or EXT2)
0 Drive control location: Local
10 Trickle Current 0 Trickle Current OFF
Active 1 Trickle Current ON
11 De-lce Mode 0 De-lce Mode OFF
Active 1 De-Ice Mode ON
0 CTD Drive Not Running
12 CTD Run
1 CTD Drive Running
0 CTD Autophase OFF
13 CTD HOLD
1 CTD Autophase ON
14 User bit 3 - S;e parameter 06.33 MSW bit 14
15 Reserved
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
CONTROL AND | DRIVE STATUS WORD 1 Default: Read Only
STATUS_WORDS (06.16) Range: 0000h - FFFFh
(Continued) Drive status word 1. This parameter is read-only.
Bit Name Descriptions
1 = Both run enable (see par. 20.12) and
start enable (20.19)
0 Enabled signals are present
Note: This bit is not affected by the
presence of a fault
1 = Start inhibited - See parameters 06.18
1 Inhibited and 06.25 for the
source of the inhibiting signal
2 DC charged 1 = DC circuit has been charged
3 Ready to 1 = Drive is ready to receive a start
start command
4 Following 1 = Drive is ready to follow given reference
reference
5 Started 1 = Drive has been started
. 1 = Drive is modulating (output stage is
6 Modulating being controlled)
P 1 = Any operating limit (speed, torque,
! Limiting etc.) is active
8 Local control 1 = Drive is in local control
Network ctrl 1 = Drive is in network control
10 Ext1 active 1 = Control location Ext1 active
11 Ext2 active 1 = Control location Ext2 active
12 Reserved
13 Start request 1 = Start requested
14-15 Reserved
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Parameter (Number)

Block Title Selection (Value) Descriptions
CONTROL AND | DRIVE STATUS WORD 2 Default: Read Only
STATUS WORDS | (06.17) Range: 0000h - FFFFh

(Continued)

Drive status word 2. This parameter is read-only.

Bit Name Descriptions
0 Identification run | 1 = Motor identification (ID) run has been
done performed
1 Magnetized 1 = The motor has been magnetized
2 | Torque control 1 = Torque control mode active
3 | Speed control 1 = Speed control mode active
4 | Power control 1 = Power control mode active
1 = A “safe” reference is being applied by
5 Saf'e reference functions such as parameters 49.05 and
active
50.02
1 = A “last speed” reference is being applied
6 Last speed by functions such as parameters 49.05 and
active
50.02
7 | Loss of reference | 1 = Reference signal lost
8 Emergency stop | 1 = Emergency stop failed (see parameters
failed 31.32 and 31.33)
9 | Jogging active 1 = Jogging enable signal is on
1 = Actual speed, frequency or torque equals
. or exceeds limit (defined by parameters
10 Above limit 46.31 - 46.33) - Valid in both directions of
rotation
1 = An emergency stop command signal is
11 Eg:i?lrgency stop active, or the drive is stopping after receiving
an emergency stop command
1 = Reduced run active (see section Reduced
12 | Reduced run run function)
13 | Reserved
. 1 = Stopping failed (see parameters 31.37
14 | Stop failed and 31.38)
15 | Reserved

12-30 Startup Assistant & Parameters

3AXD50000011888




Table 12-4 Level 1 Parameter Block Definitions

. Parameter (Number) -
Block Title Selection (Value) Descriptions
CONTROL AND | START INHIBIT STATUS Default: Read Only
STATUS.WORDS WORD (06.18) Range: 0000h - FFFFh
(Continued) Start inhibit status word. This word specifies the source of the
inhibiting signal that is preventing the drive from starting. The
conditions marked with an asterisk (*) only require that the start
command is cycled. In all other instances, the inhibiting condition
must be removed first.
See also parameter 06.25 Drive inhibit status word 2, and 06.16 Drive
status word 1, bit 1. This parameter is read-only.
Bit Name Descriptions
1 = DC voltage is missing or drive has not
been parametrized
0 | Not ready run correctly - Check the parameters in groups
95 and 99
1 Ctrl location *1 = Control location has changed
changed
A 1 = Control program is keeping itself in
2 | SSWinhibit inhibited state
Fault reset *1 = A fault has been reset
Lost start enable | 1 = Start enable signal missing
Lost run enable 1 = Run enable signal missing
. 1 = Operation prevented by FSO-xx safety
6 | FSO inhibit functions module
7 | STO 1 = Safe torque off active
8 Current * 1 = Current calibration routine has finished
Calibration ended
9 | ID run ended * 1 = Motor identification run has finished
10 Auto phase * 1 = Autophasing routine has finished
ended
11 | Em Off1 1 = Emergency stop signal (mode Off1)
12 | Em Off2 1 = Emergency stop signal (mode Off2)
13 | Em Off3 1 = Emergency stop signal (mode Off3)
P 1 = The autoreset function is inhibiting
14 | Auto reset inhibit operation
; ; 1 =The jogging enable signal is inhibiting
15 | Jogging active operation
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Parameter (Number)

Block Title Selection (Value) Descriptions
CONTROL AND | SPEED CONTROL STATUS Default: Read Only
STATUS WORDS | WORD (06.19) Range: 0000h - FFFFh

(Continued)

Speed control status word. This parameter is read-only.

Bit

Name

Descriptions

Zero speed

1 = Drive is running at zero speed, ie. the
absolute value of par. 90.01 Motor speed
for control has remained below 21.06 Zero
speed limit for longer than 21.07 Zero speed
delay.

Notes:

e This bit is not updated when mechanical
brake control is enabled by par. 44.06 and
the drive is modulating.

e During a ramp stop when the drive is
running forward, the

delay count runs whenever [90.01] < [21.06].
From the reverse direction, the delay count
runs whenever 90.01 > -[21.06].

Forward

1 = Drive is running in forward direction
above zero speed limit,

Reverse

1 = Drive is running in reverse direction
above zero speed limit, ie. [90.01] < -[21.06]

Out of window

1 = Speed error window control active (see
par. 24.41)

Internal speed
feedback

1 = Estimated speed feedback used in
motor control, ie. estimated speed is
selected by par. 90.41 or 90.46, or selected
encoder has faulted (par. 90.45)

0 = Encoder 1 or 2 used for speed feedback

Encoder 1
feedback

1 = Encoder 1 used for speed feedback in
motor control

0 = Encoder 1 faulted or not selected as
source of speed feedback (see par. 90.41
and 90.46)

Encoder 2
feedback

1 = Encoder 2 used for speed feedback in
motor control

0 = Encoder 2 faulted or not selected as
source of speed feedback (see par. 90.41
and 90.46)

Any constant
speed request

1 = A constant speed or frequency has been
selected; see par. 06.20

Follower speed
corr min lim

1 = Minimum limit of speed correction (in a
speed-controlled follower) has been reached
(see par. 23.39 - 23.41)

Follower speed
corr max lim

1 = Maximum limit of speed correction (in a
speed-controlled follower) has been reached
(see par. 23.39 - 23.41)

Reserved
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
CONTROL AND | SPEED SPEED STATUS Default: Read Only
STATUS.WORDS WORD (06.20) Range: 0000h - FFFFh
(Continued) Constant speed/frequency status word. Indicates which constant
speed or frequency is active (if any). See also parameter 06.19 Speed
control status word, bit 7, and section Constant speeds/frequencies.
This parameter is read-only.
Bit Name Descriptions
0 Constant speed 1 | 1 = Constant speed or frequency 1 selected
1 Constant speed 2 | 1 = Constant speed or frequency 2 selected
2 Constant speed 3 | 1 = Constant speed or frequency 3 selected
3 Constant speed 4 | 1 = Constant speed or frequency 4 selected
4 Constant speed 5 | 1 = Constant speed or frequency 5 selected
5 Constant speed 6 | 1 = Constant speed or frequency 6 selected
6 Constant speed 7 | 1 = Constant speed or frequency 7 selected
7 -15 | Reserved
CONSTANT SPEED STATUS | Default: Read Only
WORD (06.25) Range: 0000h - FFFFh
Drive inhibit status word 2. This word specifies the source of the
inhibiting signal that is preventing the drive from starting.
See also parameter 06.18 Start inhibit status word, and 06.16 Drive
status word 1, bit 1.
This parameter is read-only.
Bit Name Descriptions
. 1 = A follower is preventing the master from
0 Follower drive starting
o 1 = The application program is preventing
1 Application the drive from starting
; 1 = A control unit auxiliary power failure is
2 Aux. power failure preventing the drive from starting
3 Encoder 1 = The encoder feedback configuration is
feedback preventing the drive from starting
1 = A reference source parametrization
4 Ref source conflict is preventing the drive from starting.
parametrization See warning A6DA Reference source
parametrization
5-15 | Reserved
MSW BIT 14 SEL (06.33) Default: False (0)
Range: 0, 1, Other
False | O
True | 1
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is transmitted as bit 14 of 06.11
Main status word.
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
CONTROL AND | LSU STATUS WORD (06.36) Default: Read Only
STATUS WORDS Range: 0000h - FFFFh
(Continued)
(Only visible with a BCU control unit) Shows the status of the supply
unit. See also section Control of a supply unit (LSU), and parameter
group 60 DDCS communication. This parameter is read-only.
Bit Name Descriptions
0 Ready on 1 = Ready to switch on
1 Ready run 1 = Ready to operate, DC link charged
Ready ref 1 = Operation enabled
Tripped 1 = Afault is active
4-6 | Reserved
7 Warning 1 = A warning is active
8 Modulating 1 = The supply unit is modulating
1 = Remote control (EXT1 or EXT2)
° Remote 0 = Local control
10 Net ok 1 = Supply network voltage OK
11-12 | Reserved
13 Charging or ready | 1 = Bit 1 or bit 14 active
run
: 1 = Charging contactor closed
14 Charging 0 = Charging contactor open
15 Reserved
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. Parameter (Number) .
Block Title Selection (Value) Descriptions
CONTROL AND | INTERNAL STATE MACHINE .
STATUS WORDS | LSU CW (06.39) Default: Read Only
(Continued) 9&
(Only visible with a BCU control unit) Shows the control word sent
to the supply unit from the INULSU (inverter unit/supply unit) state
machine. This parameter is read-only.
Bit Name Descriptions
1 = Start charging
0 ON/OFF 0 = Open main contactor (switch power
off)
1 OFF 2 0 = Emergency stop (Off2)
2 OFF 3 0 = Emergency stop (Off3)
1 = Start modulating
3 START 0 = Stop modulating
4-6 | Reserved
0 -> 1 = Reset an active fault - A fresh
‘ RESET start command is required after reset
8-11 | Reserved
See parameter 06.40 LSU CW user bit 0
12 USER BIT 0 selection
See parameter 06.41 LSU CW user bit 1
13 | USERBIT 1 selection
See parameter 06.42 LSU CW user bit 2
14 | USERBIT 2 selection
See parameter 06.43 LSU CW user bit 3
15 | USERBIT3 selection
LSU CW USER BIT 0 Default: MCW user bit 0 (2)
SELECTION (06.40) Range: 0 - 5, Other
False (0) [ O
True (1) | 1
MCW user bit 0 (2) | Bit 12 of 06.01 Main control word
MCW user bit 1 (3) | Bit 13 of 06.01 Main control word
MCW user bit 2 (4) | Bit 14 of 06.01 Main control word
MCW user bit 3 (5) | Bit 15 of 06.01 Main control word
Other [bit] | Source selection (see Terms and abbreviations)
(Only visible with a BCU control unit)
Selects a binary source whose status is transmitted as bit 12 of 06.39
Internal state machine LSU CW to the supply unit.
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Parameter (Number)

False (0)

True (1)

MCW user bit 0 (2)
MCW user bit 1 (3)
MCW user bit 2 (4)
MCW user bit 3 (5)
Other [bit]

Block Title Selection (Value) Descriptions
CONTROL AND | LSU CW USER BIT 1 Default: MCW user bit 1 (3)
STATUS WORDS | SELECTION (06.41) Range: 0 - 5, Other

(Continued)

0

1

Bit 12 of 06.01 Main control word

Bit 13 of 06.01 Main control word

Bit 14 of 06.01 Main control word

Bit 15 of 06.01 Main control word

Source selection (see Terms and abbreviations)

(Only visible with a BCU control unit) Selects a binary source whose
status is transmitted as bit 12 of 06.39 Internal state machine LSU CW
to the supply unit.

LSU CW USER BIT 2
SELECTION (06.42)

False (0

True (1

MCW user bit 0 (2
MCW user bit 1 (3
MCW user bit 2 (4
MCW user bit 3 (5
Other [bit]

= T = = =

Default: MCW user bit 2 (4)
Range: 0 - 5, Other

0

1

Bit 12 of 06.01 Main control word

Bit 13 of 06.01 Main control word

Bit 14 of 06.01 Main control word

Bit 15 of 06.01 Main control word

Source selection (see Terms and abbreviations)

(Only visible with a BCU control unit) Selects a binary source whose
status is transmitted as bit 14 of 06.39 Internal state machine LSU CW
to the supply unit.

LSU CW USER BIT 3
SELECTION (06.43)

False (0

True (1

MCW user bit 0 (2
MCW user bit 1 (3
MCW user bit 2 (4
MCW user bit 3 (5
Other [bit]

= T == =

Default: MCW user bit 3 (5)
Range: 0 - 5, Other

0

1

Bit 12 of 06.01 Main control word

Bit 13 of 06.01 Main control word

Bit 14 of 06.01 Main control word

Bit 15 of 06.01 Main control word

Source selection (see Terms and abbreviations)

(Only visible with a BCU control unit) Selects a binary source whose
status is transmitted as bit 15 of 06.39 Internal state machine LSU CW
to the supply unit.

12-36 Startup Assistant & Parameters

3AXD50000011888




Table 12-4 Level 1 Parameter Block Definitions

Block Title

Parameter (Number)
Selection (Value)

Descriptions

CONTROL AND
STATUS WORDS
(Continued)

FOLLOWER CW USER BIT 0
SELECTION (06.45)

False (0)

True (1)

MCW user bit 0 (2)
MCW user bit 1 (3)
MCW user bit 2 (4)
MCW user bit 3 (5)
Other [bit]

Default: MCW user bit 0 (2)
Range: 0 - 5, Other

0

1

Bit 12 of 06.01 Main control word

Bit 13 of 06.01 Main control word

Bit 14 of 06.01 Main control word

Bit 15 of 06.01 Main control word

Source selection (see Terms and abbreviations)

Selects a binary source whose status is transmitted as bit 12 of the
Follower control word to follower drives. (Bits 0-11 of the Follower
control word are taken from 06.01 Main control word.)

See also section Master/follower functionality.

FOLLOWER CW USER BIT 1
SELECTION (06.46)

False (0

True (1

MCW user bit 0 (2
MCW user bit 1 (3
MCW user bit 2 (4
MCW user bit 3 (5
Other [bit]

= T == =

Default: MCW user bit 1 (3)
Range: 0 - 5, Other

0

1

Bit 12 of 06.01 Main control word

Bit 13 of 06.01 Main control word

Bit 14 of 06.01 Main control word

Bit 15 of 06.01 Main control word

Source selection (see Terms and abbreviations)

Selects a binary source whose status is transmitted as bit 13 of the
Follower control word to follower drives. (Bits 0-11 of the Follower
control word are taken from 06.01 Main control word.)

FOLLOWER CW USER BIT 2
SELECTION (06.47)

False (0

True (1

MCW user bit 0 (2
MCW user bit 1 (3
MCW user bit 2 (4
MCW user bit 3 (5
Other [bit]

= T == =

Default: MCW user bit 2 (4)
Range: 0 - 5, Other

0

1

Bit 12 of 06.01 Main control word

Bit 13 of 06.01 Main control word

Bit 14 of 06.01 Main control word

Bit 15 of 06.01 Main control word

Source selection (see Terms and abbreviations)

Selects a binary source whose status is transmitted as bit 14 of the
Follower control word to follower drives. (Bits 0-11 of the Follower
control word are taken from 06.01 Main control word.)
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Parameter (Number)

False (0

True (1

MCW user bit 0 (2
MCW user bit 1 (3
MCW user bit 2 (4
MCW user bit 3 (5
Other [bit]

- T = = = =

Block Title Selection (Value) Descriptions
CONTROL AND | FOLLOWER CW USER BIT 3 Default: MCW user bit 3 (5)
STATUS WORDS | SELECTION (06.48) Range: 0 - 5, Other

(Continued)

0

1

Bit 12 of 06.01 Main control word

Bit 13 of 06.01 Main control word

Bit 14 of 06.01 Main control word

Bit 15 of 06.01 Main control word

Source selection (see Terms and abbreviations)

Selects a binary source whose status is transmitted as bit 15 of the
Follower control word to follower drives. (Bits 0-11 of the Follower
control word are taken from 06.01 Main control word.)

USER STATUS WORD 1 (06.50)

Default: Read Only
Range: 0000h - FFFFh

User-defined status word. This word shows the status of the binary
sources selected by parameters 06.60 - 06.75.
This parameter is read-only.

Bit Name Description

0 User status bit 0 Status of source selected by parameter
06.60

1 User status bit 1 atsa(tstjs of source selected by parameter

Status of source selected by parameter

15 User status bit 15 06.75

USER STATUS WORD 1 BIT 0
SEL (06.60)

False
True
Other [bit]

Default: False (0)
Range: 0, 1, Other

0

1

Source selection (see Terms and abbreviations)

Selects a binary source whose status is shown as bit 0 of 06.50 User
status word 1.

USER STATUS WORD 1 BIT 1
SEL (06.61)

False
True
Other [bit]

Default: Out of Window (2)
Range: 0 - 2, Other

0

1

Source selection (see Terms and abbreviations)

Selects a binary source whose status is shown as bit 0 of 06.50 User
status word 1.
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Parameter (Number)

Block Title Selection (Value) Descriptions
CONTROL AND | USER STATUS WORD 1 BIT 2 | Default: Emergency stop failed (2)
STATUS WORDS | SEL (06.62) Range: 0 - 2, Other
(Continued) False | 0
True | 1
Emergency stop failed | 2 - Bit 8 of 06.17 Drive status word 2
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 2 of 06.50 User
status word 1.
USER STATUS WORD 1 BIT 3 Default: Magnetized (2)
SEL (06.63) Range: 0 - 2, Other
False [ O
True | 1
Magnetized | 2 - Bit 1 of 06.17 Drive status word 2
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 3 of 06.50 User
status word 1.
USER STATUS WORD 1 BIT 4 | Default: Run disable (2)
SEL (06.64) Range: 0 - 2, Other
False | O
True | 1
Run disable | 2 - Bit 5 of 06.18 Start inhibit status word
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 4 of 06.50 User
status word 1.
USER STATUS WORD 1 BIT 5 | Default: False (0)
SEL (06.65) Range: 0, 1, Other
False [ O
True | 1
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 5 of 06.50 User
status word 1.
USER STATUS WORD 1 BIT 6 | Default: False (0)
SEL (06.66) Range: 0, 1, Other
False | O
True | 1
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 6 of 06.50 User
status word 1.
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Parameter (Number)

Identification run done
Other [bit]

Block Title Selection (Value) Descriptions
CONTROL AND | USER STATUS WORD 1 BIT 7 | Default: Identification run done (2)
STATUS WORDS | SEL (06.67) Range: 0 - 2, Other
(Continued) False | 0
True | 1

2 - Bit 0 of 06.17 Drive status word 2

Source selection (see Terms and abbreviations)

Selects a binary source whose status is shown as bit 7 of 06.50 User
status word 1.

USER STATUS WORD 1 BIT 8
SEL (06.68)

False

True

Start inhibition
Other [bit]

Default: Start inhibition (2)
Range: 0 - 2, Other

0

1

2 - Bit 7 of 06.18 Start inhibit status word

Source selection (see Terms and abbreviations)

Selects a binary source whose status is shown as bit 8 of 06.50 User
status word 1.

USER STATUS WORD 1 BIT 9
SEL (06.69)

False
True
Limiting
Other [bit]

Default: Limiting (2)
Range: 0 - 2, Other

0

1

2 - Bit 7 of 06.16 Drive status word 1

Source selection (see Terms and abbreviations)

Selects a binary source whose status is shown as bit 9 of 06.50 User
status word 1.

USER STATUS WORD 1 BIT 10
SEL (06.70)

False
True
Limiting
Other [bit]

Default: Limiting (2)
Range: 0 - 2, Other

0

1

2 - Bit 2 of 06.17 Drive status word 2

Source selection (see Terms and abbreviations)

Selects a binary source whose status is shown as bit 9 of 06.50 User
status word 1.

USER STATUS WORD 1 BIT 11
SEL (06.71)

False
True
Limiting
Other [bit]

Default: Zero speed (2)
Range: 0 - 2, Other

0

1

2 - Bit 0 of 06.19 Speed control status word

Source selection (see Terms and abbreviations)

Selects a binary source whose status is shown as bit 11 of 06.50 User
status word 1.
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Parameter (Number)

Block Title Selection (Value) Descriptions
CONTROL AND USER STATUS WORD 1 BIT 12 | Default: Internal speed feedback (2)
STATUS WORDS | SEL (06.72) Range: 0 - 2, Other
(Continued) False | 0
True | 1
Internal speed feedback | 2 - Bit 4 of 06.19 Speed control status word
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 12 of 06.50 User
status word 1.
USER STATUS WORD 1 BIT 13 | Default: False (0)
SEL (06.73) Range: 0,1, Other
False | O
True | 1
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 13 of 06.50 User
status word 1.
USER STATUS WORD 1 BIT 14 | Default: False (0)
SEL (06.74) Range: 0,1, Other
False [ O
True | 1
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 14 of 06.50 User
status word 1.
USER STATUS WORD 1 BIT 15 | Default: False (0)
SEL (06.75) Range: 0,1, Other
False | O
True | 1
Other [bit] | Source selection (see Terms and abbreviations)
Selects a binary source whose status is shown as bit 15 of 06.50 User
status word 1.
USER CONTROL WORD 1 Default: Read Only
(06.100) Range: 0000h - FFFFh
User-defined control word 1. This parameter is read-only.
Bit Name Description
0 User control word 1 bit O User defined bit
1 User control word 1 bit 1 User defined bit
15 User control word 1 bit 15 | User defined bit
USER CONTROL WORD 2 Default: Read Only
(06.101) Range: 0000h - FFFFh
User-defined control word 2. This parameter is read-only.
Bit Name Description
0 User control word 2 bit 0 User defined bit
1 User control word 2 bit 1 User defined bit
15 User control word 2 bit 15 | User defined bit
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

SYSTEM INFO

Drive hardware and firmware infirmation. All parameters in this group are read-only.

DRIVE RATING ID (07.03)

Default: Read Only
Range: 0 - 999

Type of the drive/inverter unit.

FIRMWARE NAME (07.04)

Default: Read Only
Range: -

Firmware identification

FIRMWARE VERSION (07.05)

Default: Read Only
Range: -

Version number of the firmware.

LOADING PACKAGE NAME
(07.06)

Default: Read Only
Range: -

Name of the firmware loading package.

LOADING PACKAGE VERSION
(07.07)

Default: Read Only
Range: -

Version number of the firmware loading package.

BOOTLOADER VERSION
(07.08)

Default: Read Only
Range: -

Version number of the firmware bootloader.

CPU USAGE (07.011)

Default: Read Only
Range: -

Microprocessor load in percent.

PU LOGIC VERSION NUMBER
(07.013)

Default: Read Only
Range: -

Version number of the power unit logic.

APPLICATION ENVIRONMENT
STATUS 1 (07.21)

Default: Read Only
Range: 0000h - FFFFh

Shows which tasks of the application program are running.

Bit Name Description
0 Pre task 1 = Pre-task running
1 Appl task1 1 =Task 1 running

2 Appl task2
3 Appl task3
4-14
15 Task monitoring

1 =Task 2 running

1 = Task 3 running

Reserved

1 = Task monitoring enabled

APPLICATION ENVIRONMENT
STATUS 1 (07.22)

Default: Read Only
Range: 0000h - FFFFh

Shows the status of the openings in the application program.

Bit Name Description
0 Opening1 Status of opening 1 in the application program
1 Opening?2 Status of opening 2 in the application program

15 Opening16 | Status of opening 16 in the application program
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Parameter (Number)

Block Title Selection (Value) Descriptions
SYSTEM INFO APPLICATION NAME (07.23) Default: Read Only
(Continued) Range: —

First five ASCII letters of the name given to the application program in
the programming tool. The full name is visible under System info on
the control panel or the Drive composer PC tool.

_N/A_=None

APPLICATION VERSION (07.24)

Default: Read Only
Range: -

Application program version number given to the application program
in the programming tool. Also visible under System info on the control
panel or the Drive composer PC tool.

CUSTOMIZATION PACKAGE
NAME (07.25)

Default: Read Only
Range: -

First five ASCII letters of the name given to the customization package.
The full name is visible under System info on the control panel or the
Drive composer PC tool.

_N/A_ = None
CUSTOMIZATION PACKAGE Default: Read Only
NAME (07.26) Range: -

Customization package version number. Also visible under System info
on the control panel or the Drive composer PC tool.

ADAPTIVE PROGRAM STATUS
(07.30)

Default: Read Only
Range: 0000h - FFFFh

Shows the status of the adaptive program. See section Adaptive
programming.

Bit Name Description
0 Initialized 1 = Adaptive program initialized
Editing 1 = Adaptive program is being edited
Edit done 1 = Editing of adaptive program finished
3 Running 1 = Adaptive program running
4-13 | Reserved
14 State changing ;r: gSrf’:lar;emc.;rr:gnegneg;rrleprogress in adaptive
15 Faulted 1 = Error in adaptive program

STANDARD DI, RO

Configuration of digital inputs and

relay outputs.

DI STATUS (10.01)

Default: Read Only
Range: 0000h - FFFFh

Displays the electrical status of digital inputs DIIL and DI6 - DI1. The
activation/deactivation delays of the inputs (if any are specified) are
ignored. A filtering time can be defined by parameter 10.51 DI filter
time.

Bits 0 - 5 reflect the status of DI1 - DI6; bit 15 reflects the status of the
DIIL input. Example: 1000000000010011b = DIIL, DI5, DI2 and DI1 are
on, DI3, DI4 and DI6 are off.

This parameter is read-only.
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. Parameter (Number)
Block Title Selection (Value)

Descriptions

STANDARD DI, RO | DI STATUS (10.02)
(Continued)

Default: Read Only
Range: 0000h - FFFFh

Displays the status of digital inputs DIIL and DI6 - DI1. This word is
updated only after activation/deactivation delays (if any are specified).
Bits 0 - 5 reflect the delayed status of DI1 - DI6; bit 15 reflects the
delayed status of the DIIL input.

This parameter is read-only.

DI FORCE SELECTION (10.03)

Default: Read Only
Range: 0000h - FFFFh

The electrical statuses of the digital inputs can be overridden for eg.
testing purposes. A bit in parameter 10.04 DI force data is provided for
each digital input, and its value is applied whenever the corresponding
bit in this parameter is 1.

Bit | Value

1 = Force DI1 to value of bit 0 of parameter 10.04 DI force data

1 = Force DI2 to value of bit 1 of parameter 10.04 DI force data

1 = Force DI4 to value of bit 3 of parameter 10.04 DI force data

0
1
2 1 = Force DI3 to value of bit 2 of parameter 10.04 DI force data
3
4

1 = Force DI5 to value of bit 4 of parameter 10.04 DI force data

5 1 = Force DI6 to value of bit 5 of parameter 10.04 DI force data

6-14 | Reserved

15 | 1 =Force DIIL to value of bit 15 of parameter 10.04 DI force data

DI FORCE DATA (10.04)

Default: Read Only
Range: 0000h - FFFFh

Contains the values that the digital inputs are forced to when selected
by 10.03 DI force selection.

Bit 0 is the forced value for DI1; bit 15 is the forced value for the DIIL
input.

DI ON DELAY (10.05)

Default: 0.0 s
Range: 0.0 to 3000.0 s

Defines the activation delay for digital input DI1.
‘ ‘ 1
*Dl status : : : :
R HHU | HH U? 0

**Delayed DI status i ' ' I

ton = 10.05 DI1 ON delay
toff = 10.26 DI1 OFF delay

*Electrical status of digital input. Indicated by 10.01 DI status
**Indicated by 10.02 DI delayed status.

DI OFF DELAY (10.06)

Default: 0.0 s
Range: 0.0 to 3000.0 s

Defines the deactivation delay for digital input DI1. See parameter
10.05 DI1 ON delay.
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
STANDARD DI, RO | DI2 ON DELAY (10.07) Default: 0.0 s
(Continued) Range: 0.0 to 3000.0 s
Defines the activation delay for digital input DI2.
‘ ‘ 1
*Dl status : : : :
R HHU | HH U\— 0
‘ — o — 1
**Delayed DI status : ! ! !
T L T L 0
< < > <> < 3 Time
ton tof ton tors
ton = 10.07 DI2 ON delay
toff = 10.08 DI2 OFF delay
*Electrical status of digital input. Indicated by 10.01 DI status
**Indicated by 10.02 DI delayed status.
DI OFF DELAY (10.08) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the deactivation delay for digital input DI2. See parameter
10.07 DI2 ON delay.
DI2 ON DELAY (10.09) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the activation delay for digital input DI2.
‘ ‘ 1
*Dl status : : : :
o HHU | HH Uu 0
‘ — o —— 1
**Delayed DI status : ! ! !
. L C L 0
<> < > <> < > Time
ton toff fon fof
ton = 10.09 DI2 ON delay
tofr = 10.10 DI2 OFF delay
*Electrical status of digital input. Indicated by 10.01 DI status
**Indicated by 10.02 DI delayed status.
DI3 OFF DELAY (10.10) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the deactivation delay for digital input DI3. See parameter
10.09 DI3 ON delay.
DI4 ON DELAY (10.011) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the activation delay for digital input DI4.
‘ ‘ 1
*Dl status : : : :
o HHU | HH Uu 0
‘ — o —— 1
**Delayed DI status : ! ! !
. L C L 0
<> < > < < > Time
ton tof ton tofe
ton = 10.11 D14 ON delay
tofr = 10.12 DI4 OFF delay
*Electrical status of digital input. Indicated by 10.01 DI status
**Indicated by 10.02 DI delayed status.
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Block Title Parameter (Number)

Selection (Value)

Descriptions

STANDARD DI, RO | DI4 OFF DELAY (10.12)
(Continued)

Default: 0.0 s
Range: 0.0 to 3000.0 s

Defines the deactivation delay for digital input DI4. See parameter
10.11 DI4 ON delay.

DI5 ON DELAY (10.013)

Default: 0.0 s
Range: 0.0 to 3000.0 s

Defines the activation delay for digital input DI5.

I ' I l
*Dl status | | | |
‘ } | }
I I ! 0
! 1
**Delayed DI status :
| | | | | | | | 0
<> < > <> < > Time
ton toft ton toss

ton = 10.13 DI5 ON delay
torr = 10.14 DI5 OFF delay

*Electrical status of digital input. Indicated by 10.01 DI status
**Indicated by 10.02 DI delayed status.

DI5 OFF DELAY (10.14)

Default: 0.0 s
Range: 0.0 to 3000.0 s

Defines the deactivation delay for digital input DI5. See parameter
10.13 DI5 ON delay.

DI6 ON DELAY (10.015)

Default: 0.0 s
Range: 0.0 to 3000.0 s

Defines the activation delay for digital input DI6.

' ' 1
*Dl status : ! ! !
! — Lo — 0

| — o . ;
|

**Delayed DI status i ' ' I

0
<> < > <> < > Time
ton toft ton toft

ton = 10.15 DI6 ON delay
toff = 10.16 DI6 OFF delay
*Electrical status of digital input. Indicated by 10.01 DI status
**Indicated by 10.02 DI delayed status.
DI6 OFF DELAY (10.16) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the deactivation delay for digital input DI6. See parameter
10.15 DI6 ON delay.
RO STATUS (10.21) Default: Read Only
Range: 0000h - FFFFh
Status of relay outputs RO8 - RO1. Example: 00000001b = RO1 is
energized, RO2 - RO8 are de-energized.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

STANDARD DI, RO
(Continued)

RO1 SOURCE (10.24)

Default: Ready run (2)
Range: 0 - 44, Other

Not energized (0) Enabled (4

Output is not energized

Energized (1

Output is energized

Ready run (2

Bit 1 of 06.11 Main status word

Enabled (4

Bit 0 of 06.16 Drive status word 1

Bit 5 of 06.16 Drive status word 1

Magnetized (6

Bit 1 of 06.17 Drive status word 2

Running (7

Bit 6 of 06.16 Drive status word 1

Ready ref (8

Bit 2 of 06.11 Main status word

(
(
(
(
Started (5
(
(
(
(

At setpoint (9

Bit 8 of 06.11 Main status word

Reverse (

Bit 2 of 06.19 Speed control status word

Zero speed

Bit 0 of 06.19 Speed control status word

Above limit

Bit 10 of 06.17 Drive status word 2

Warning

Bit 7 of 06.11 Main status word

Fault

Bit 3 of 06.11 Main status word

Alal x|l ==

0
]
2
3
4
5

Fault (-1)

Inverted bit 3 of 06.11 Main status word

Open brake command (22

Bit O of 44.01 Brake control status

Ext2 active (23

Bit 11 of 06.16 Drive status word 1

Bit 9 of 06.11 Main status word

Supervision 1 (33

Bit 0 of 32.01 Supervision status

Supervision 2 (34

Bit 1 of 32.01 Supervision status

Supervision 3 (35

Bit 2 of 32.01 Supervision status

RO/DIO control word bit 0 (40

Bit 0 of 10.99 RO/DIO control word

RO/DIO control word bit 1 (41

Bit 1 of 10.99 RO/DIO control word

RO/DIO control word bit 2 (42

Bit 2 of 10.99 RO/DIO control word

(
(
(
(
(
(
(
Remote control (24
(
(
(
(
(
(
RO/DIO control word bit 8 (43

Bit 8 of 10.99 RO/DIO control word

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

RO/DIO control word bit 9 (44

Bit 9 of 10.99 RO/DIO control word

Other [bit]

Source selection (see Terms and abbreviations)

Selects a drive signal to be connected to relay output RO1.
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD DI, RO | RO1 ON DELAY (10.025) Default: 0.0 s
(Continued) Range: 0.0 to 3000.0 s

Defines the activation delay for relay output RO1.

Status of selected !
source !
|
|

RO status ‘ : ‘

T L C o 0
<> < > <> PN Time
ton tofr fon tore

ton = 10.25 RO1 ON delay
tof = 10.26 RO1 OFF delay
RO1 OFF DELAY (10.26) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the deactivation delay for relay output RO1. See parameter
10.25 RO1 ON delay.
RO2 SOURCE (10.27) Default: Running (7) (95.20 b3)
Range: 0 - 44, Other
Selects a drive signal to be connected to relay output RO2. For the
available selections, see parameter 10.24 RO1 source.
RO2 ON DELAY (10.028) Default: 0.0 s (95.20 b3)
Range: 0.0 to 3000.0 s
Defines the activation delay for relay output RO2.
Status of selected ! !
source ! : : :
L | 0
; l 1
RO status ! :

. . L 0
<= < > <> < > Time
ton toft ton tofs

ton = 10.28 RO2 ON delay
tos = 10.29 RO2 OFF delay

RO2 OFF DELAY (10.29) Default: 0.0 s (95.20 b3)
Range: 0.0 to 3000.0 s
Defines the deactivation delay for relay output RO2. See parameter
10.28 RO2 ON delay.

RO3 SOURCE (10.30) Default: Fault (-1) (15)
Range: 0 - 44, Other
Selects a drive signal to be connected to relay output RO3. For the
available selections, see parameter 10.24 RO1 source.
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD DI, RO | RO2 ON DELAY (10.028) Default: 0.0 s (95.20 b3)
(Continued) Range: 0.0 to 3000.0 s

Defines the activation delay for relay output RO3.
Status of selected ! | ' ; 1

RO status

ton = 10.31 RO3 ON delay
toff = 10.32 RO3 OFF delay

RO3 OFF DELAY (10.32)

Default: 0.0 s
Range: 0.0 to 3000.0 s

Defines the deactivation delay for relay output RO3. See parameter
10.31 RO3 ON delay.

DI FILTER TIME (10.51)

Default: 10.0 ms
Range: 0.3 - 100.0 ms

Defines a filtering time for parameter 10.01 DI status.

RO/DIO CONTROL WORD
(10.99)

Default: 0000h
Range: 0000h - FFFFh

Storage parameter for controlling the relay outputs and digital input/
outputs eg. through the embedded fieldbus interface.

To control the relay outputs (RO) and the digital input/outputs (DIO)

of the drive, send a control word with the bit assignments shown
below as Modbus I/0O data. Set the target selection parameter of that
particular data (58.101 - 58.124) to RO/DIO control word. In the source
selection parameter of the desired output, select the appropriate bit of
this word.

Bit Name Description
0 RO1

Source bits for relay outputs RO1 - RO3 (see

RO2 parameters 10.24, 10.27 and 10.30).
2 RO3
3-7 | Reserved
8 DIO1 Source bits for digital input/outputs DIO1 -
9 DIO2 DIO3 (see parameters 11.06 and 11.10).

10-15 | Reserved

STANDARD DIO,
Fl, FO

Configuration of digital input/outp

uts and frequency inputs/outputs.

DIO STATUS (11.01)

Default: Read Only
Range: 0000b - 0011b

Displays the status of digital input/outputs DIO2 and DIO1. The
activation/deactivation delays (if any are specified) are ignored. A
filtering time (for input mode) can be defined by parameter 10.51 DI
filter time. Example: 0010 = DIO2 is on, DIO1 is off.

This parameter is read-only.
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD DIO, | DIO DELAYED STATUS (11.02) | Default: Read Only
FI, FO Range: 0000b - 0011b
(Continued)

Displays the delayed status of digital input/outputs DIO2 and DIO1.
This word is updated only after activation/deactivation delays (if any
are specified). Example: 0010 = DIO2 is on, DIO1 is off.

This parameter is read-only.

DIO1 FUNCTION (11.05)

Output (0)
Input (1)
Frequency (2)

Default: Output (0)
Range: 0 -2

DIO1 is used as a digital output

DIO1 is used as a digital input

DIO1 is used as a frequency input

Selects whether DIO1 is used as a digital output or input, or a
frequency input.

DIO1 OUTPUT SOURCE (11.06)

Not energized (0
Energized (1
Ready run (2

Enabled (4
Started (5
Magnetized (6
Running (7
Ready ref (8
At setpoint (9
Reverse (
Zero speed
Above limit
Warning
Fault

]
;
]
]
;
Fault (-1) (1

0
’
2
3
4
5

(
(
(
(
(
Open brake command (22
Ext2 active (23
Remote control (24
Supervision 1 (33
Supervision 2 (34
Supervision 3 (35
RO/DIO control word bit 0 (40
RO/DIO control word bit 1 (41
RO/DIO control word bit 2 (42
RO/DIO control word bit 8 (43
RO/DIO control word bit 9 (44
Other [bit]

e N SR LN S s N N D S S -

Default: Ready run (2)
Range: 0 - 44, Other

Output is off

Output is on

Bit 1 of 06.11 Main status word

Bit O of 06.16 Drive status word 1

Bit 5 of 06.16 Drive status word 1

Bit 1 of 06.17 Drive status word 2

Bit 6 of 06.16 Drive status word 1

Bit 2 of 06.11 Main status word

Bit 8 of 06.11 Main status word

Bit 2 of 06.19 Speed control status word

Bit 0 of 06.19 Speed control status word

Bit 10 of 06.17 Drive status word 2

Bit 7 of 06.11 Main status word

Bit 3 of 06.11 Main status word

Inverted bit 3 of 06.11 Main status word

Bit 0 of 44.01 Brake control status

Bit 11 of 06.16 Drive status word 1

Bit 9 of 06.11 Main status word

Bit 0 of 32.01 Supervision status

Bit 1 of 32.01 Supervision status

Bit 2 of 32.01 Supervision status

Bit 0 of 10.99 RO/DIO control word

Bit 1 of 10.99 RO/DIO control word

Bit 2 of 10.99 RO/DIO control word

Bit 8 of 10.99 RO/DIO control word

Bit 9 of 10.99 RO/DIO control word

Source selection (see Terms and abbreviations)

Selects a drive signal to be connected to digital input/output DIO1
when parameter 11.05 DIO1 function is set to Output.
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
STANDARD DIO, | DIO1 ON DELAY (11.07) Default: 0.0 s
FI, FO Range: 0.0 to 3000.0 s
(Continued) Defines the activation delay for digital input/output DIO1 (when used
as a digital output or digital input).
| ‘ | !
*DIO status : I '
N . L 0
; o Do — 1
*Delayed DIO status : ‘ : ‘ o
<> < > < PN Time
ton torr ton toft
ton = 11.07 DIO1 ON delay
toff = 11.08 DIO1 OFF delay
DIO1 OFF DELAY (11.08) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the deactivation delay for digital input/output DIO1 (when used
as a digital output or digital input). See parameter 11.07 DIO1 ON
delay.
DIO2 FUNCTION (11.09) Default: Output (0)
Range: 0 - 2
Output (0) | DIO2 is used as a digital output
Input (1) | DIO2 is used as a digital input
Frequency (2) | DIO2 is used as a frequency input
Selects whether DIO2 is used as a digital output or input, or a
frequency output.
DIO2 OUTPUT SOURCE (11.10) | Default: Running (7)
Range: 0 - 44, Other
Selects a drive signal to be connected to digital input/output DIO2
when parameter 11.09 DIO2 function is set to Output.
For the available selections, see parameter 11.06 DIO1 output source.
DIO2 ON DELAY (11.11) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the activation delay for digital input/output DIO2 (when used
as a digital output or digital input).
‘ ‘ ‘ 1
*DIO status } ‘ ‘ ‘
L : —
; 1
*Delayed DIO status ' o
‘<>‘ ‘é >‘ ‘é >‘ ‘é %‘ Time
top foff fon fost
ton = 11.11 DIO2 ON delay
torr = 11.12 DIO2 OFF delay
DIO2 OFF DELAY (11.12) Default: 0.0 s
Range: 0.0 to 3000.0 s
Defines the deactivation delay for digital input/output DIO2 (when used
as a digital output or digital input). See parameter 11.11 DIO2 ON
delay.
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD DIO, | DIO FILTER TIME (11.81) Default: 10.0 ms
FI, FO Range: 0.3 - 100.0 ms
(Continued) Defines a filtering time for parameter 11.01 DIO status. The filtering
time will only affect the DIOs that are in input mode.
STANDARD Al Configuration of standard analog inputs.

Al TUNE (12.01)
No action (0)

Al min tune (1)

Al1 max tune (2)

Al2 min tune (3)

Al2 max tune (4)

Default: No action (0)
Range: 0 - 4

Al tune is not activated.

Current analog input Al1 signal value is set as minimum value of Al1
into parameter 12.17 Al1 min. The value reverts back to No action
automatically.

Current analog input Al1 signal value is set as maximum value of Al1
into parameter 12.18 Al1 max. The value reverts back to No action
automatically.

Current analog input Al2 signal value is set as minimum value of Al2
into parameter 12.27 Al2 min. The value reverts back to No action
automatically.

Current analog input Al2 signal value is set as maximum value of Al2
into parameter 12.28 Al2 max. The value reverts back to No action
automatically.

Triggers the analog input tuning function.
Connect the signal to the input and select the appropriate tuning
function.

Al SUPERVISION FUNCTION
(12.08)

No action (0)
Fault (1)
Warning (2)

Default: No action (0)
Range: 0 - 4

No action taken.

Drive trips on 80A0 Al supervision.

Drive generates an A8AQO Al supervision warning.

Last speed (3)

Drive generates a warning (A8AO Al supervision) and freezes the speed

(or frequency) to the level the drive was operating at. The speed/

frequency is determined on the basis of actual speed using 850 ms

lowpass filtering.

WARNING! Make sure that it is safe to continue operation in case of a
communication break.

Speed ref safe (4)

Drive generates a warning (A8AO Al supervision) and sets the speed

to the speed defined by parameter 22.41 Speed ref safe (or 28.41

Frequency ref safe when frequency reference is being used).

WARNING! Make sure that it is safe to continue operation in case of a
communication break.

Selects how the drive reacts when an analog input signal moves out of

the minimum and/or maximum limits specified for the input.

The supervision applies a margin of 0.5 V or 1.0 mA to the limits. For

example, if the maximum limit for the input is 7.000 V, the maximum

limit supervision activates at 7.500 V.

The inputs and the limits to be observed are selected by parameter

12.04 Al supervision selection.

Note: Analog input signal supervision is only active when

e the analog input is set as the source (using the Al1 scaled or Al2
scaled selection) in parameter 22.11, 22.12, 22.15, 22.17, 23.42,
26.11, 26.12, 26.16, 26.25, 28.11, 28.12, 30.21, 30.22, 40.16, 40.17,
40.50, 41.16, 41.17, 41.50 or 44.09, and

e is being used as the active source.
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD Al Al SUPERVISION SELECTION | Default: 0000b
(Continued) (12.04) Range: 0000b - 1111b
Specifies the analog input limits to be supervised. See parameter
12.03 Al supervision function.
Bit Name Description
0 Al1 < MIN 1 = Minimum limit supervision of Al1 active
Al1 > MAX 1 = Maximum limit supervision of Al1 active
Al2 < MIN 1 = Minimum limit supervision of Al2 active
Al2 > MAX 1 = Maximum limit supervision of Al2 active
4-15 | Reserved
Al1 ACTUAL VALUE (12.11) Default: Read Only
Range: -22.000 to +22.000mA or V
Displays the value of analog input Al1 in mA or V (depending on
whether the input is set to current or voltage by a hardware setting).
This parameter is read-only.
Al1 UNIT SELECTION (12.15) Default: V
Range: V or mA
V | Volts
mA | Milliamperes
Selects the unit for readings and settings related to analog input Al1.
Note: This setting must match the corresponding hardware setting on the
drive control unit (see the hardware manual of the drive).
Control board reboot (either by cycling the power or through
parameter 96.08 Control board boot) is required to validate any
changes in the hardware settings.
Al1 FILTER TIME (12.16) Default: 0.100 s
Range: 0.000 - 30.000 s
Defines the filter time constant for analog input Al1.
% Unfiltered signal
100 | - -
63 | Filtered signal
— t
T
O=1x(1-¢')
| = filter input (step)
O = filter output
t=time
T = filter time constant
Note: The signal is also filtered due to the signal interface hardware
(approximately 0.25 ms time constant). This cannot be changed
by any parameter.
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD Al Al1 MIN (12.17) Default: 0.000mA or V
(Continued) Range: -22.000 to +22.000mA or V

Defines the minimum site value for analog input Al1.

Set the value actually sent to the drive when the analog signal from
plant is wound to its minimum setting.

See also parameter 12.01 Al tune.

Al1 MAX (12.18)

Default: 20.000mA or 10.000V
Range: -22.000 to +22.000mA or V

Defines the maximum site value for analog input Al1.

Set the value actually sent to the drive when the analog signal from
plant is wound to its maximum setting.

See also parameter 12.01 Al tune.

Al1 SCALED AT Al1 MIN (12.19)

Default: 0.000
Range: -32768.000 to +32767.000

Defines the real internal value that corresponds to the minimum analog

input Al1 value defined by parameter 12.17 Al1 min. (Changing the
polarity settings of 12.19 and 12.20 can effectively invert the analog
input.)

Alscaled (12-12)
A

1220 f — = — — —

—————— 12.19

Al1 SCALED AT Al1 MAX
(12.20)

Default: 1500.000; 1800.000 (95.20 b0)
Range: -32768.000 to +32767.000

Defines the real internal value that corresponds to the maximum
analog input Al1 value defined by parameter 12.18 Al1 max. See the
drawing at parameter 12.19 Al1 scaled at Al1 min.

Al SUPERVISION SELECTION
(12.21)

Default: Read Only
Range: -22.000 to +22.000mA or V

Displays the value of analog input Al2 in mA or V (depending on
whether the input is set to current or voltage by a hardware setting).
This parameter is read-only.

Al2 SCALED VALUE (12.22)

Default: Read Only
Range: -32768.000 to +32767.000

Displays the value of analog input Al2 after scaling. See parameters
12.29 AI2 scaled at Al2 min and 12.30 Al2 scaled at Al2 max.
This parameter is read-only.
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
STANDARD Al Al2 UNIT SELECTION (12.25) Default: mA
(Continued) Range: V or mA
V | Volts
mA | Milliamperes
Selects the unit for readings and settings related to analog input Al2.
Note: This setting must match the corresponding hardware setting on
the drive control unit (see the hardware manual of the drive).
Control board reboot (either by cycling the power or through
parameter 96.08 Control board boot) is required to validate any
changes in the hardware settings.
AI2 FILTER TIME (12.26) Default: 0.100 s
Range: 0.000 - 30.000 s
Defines the filter time constant for analog input Al2. See parameter
12.16 Al filter time.
Al2 MIN (12.27) Default: 0.000mA or V
Range: -22.000 to +22.000mA or V
Defines the minimum site value for analog input Al2.
Set the value actually sent to the drive when the analog signal from
plant is wound to its minimum setting.
See also parameter 12.01 Al tune.
Al2 MAX (12.28) Default: 20.000mA or 10.000V
Range: -22.000 to +22.000mA or V
Defines the maximum site value for analog input Al2.
Set the value actually sent to the drive when the analog signal from
plant is wound to its maximum setting.
See also parameter 12.01 Al tune.
Al2 SCALED AT Al2 MIN (12.29) | Default: 0.000
Range: -32768.000 to +32767.000
Defines the real value that corresponds to the minimum analog input
Al2 value defined by parameter 12.27 Al2 min. (Changing the polarity
settings of 12.29 and 12.30 can effectively invert the analog input.)
Alscaled (12-22)
A
1230 f — — — — —
\
\
\
Al (12.21
12.27 | in (12:27)
‘ ‘ >
| 12.28
\
\
\
ffffff 12.29
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD Al Al2 SCALED AT Al2 MAX Default: 100.000
(Continued) (12.30) Range: -32768.000 to +32767.000

Defines the real value that corresponds to the maximum analog input
Al2 value defined by parameter 12.28 AI2 max.
See the drawing at parameter 12.29 Al2 scaled at Al2 min.

Configuration of standard analog outputs.

AO1 ACTUAL VALUE(13.11)

Default: Read Only
Range: 0.000 to +22.000mA

Displays the value of AO1 in mA. This parameter is read-only.

AO1 SOURCE (13.12)

N OO b~ W =2 O

11
12
13
14
16
17
18
19
20
21
22
23
37
38

Default: 1 (Motor Speed Used)
Range: 0 - 23, 37, 38, Other

Zero

Motor speed used

Output frequency

Motor current

Motor torque

DC voltage

Power inu out

Speed ref ramp in

Speed ref ramp out

Speed ref used

Torq ref used

Freq ref used

Process PID out

Process PID fbk

Process PID act

Process PID dev

Force PT100 excitation

Force KTY84 excitation

Force PTC excitation

Force Pt1000 excitation

AO1 data storage

AQ2 data storage

Other

Selects a signal to be connected to analog output AO1. Alternatively,
sets the output to excitation mode to feed a constant current to a
temperature sensor.
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD Al AO1 FILTER TIME (13.16) Default: 0.100 s
(Continued) Range: 0.000 - 30.000 s

Defines the filtering time constant for analog output AO1.

% '
_ Unfiltered signal

100
63 Filtered signal
7 t
T
O=1x(1-¢™M

| = filter input (step)

O = filter output
t=time

T = filter time constant

AO1 SOURCE MIN (13.17)

Default: 0.0
Range: -32768.0 to +32767.0

Defines the real minimum value of the signal (selected by parameter
13.12 AO1 source) that corresponds to the minimum required AO1
output value (defined by parameter 13.19 AO1 out at AO1 src min).

lao1 (MA)
A

13.20

13.19

| 8

Signal (real)
selected by
13.12

Programming 13.17 as the maximum value and 13.18 as the minimum
value inverts the output.

lao1 (MA)
A
13.20

13.19 |

N

Ll

Signal (real)
selected by
13.12
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Parameter (Number)

Block Title Selection (Value) Descriptions
STANDARD Al AO1 SOURCE MAX (13.18) Default: 1500.0; 1800.0 (95.20 b0)
(Continued) Range: -32768.0 to +32767.0

Defines the real maximum value of the signal (selected by parameter
13.12 AO1 source) that corresponds to the maximum required AO1
output value (defined by parameter 13.20 AO1 out at AO1 src max).
See parameter 13.17 AO1 source min.

AO1 OUT AT AO1 SRC MIN
(13.19)

Default: 0.000mA
Range: 0.000 - 22.000mA

Defines the minimum output value for analog output AO1. See also
drawing at parameter 13.17 AO1 source min.

AO1 OUT AT AO1 SRC MAX
(13.20)

Default: 20.000mA
Range: 0.000 - 22.000mA

Defines the maximum output value for analog output AO1. See also
drawing at parameter 13.17 AO1 source min.

AO2 ACTUAL TIME (13.21)

Default: Read Only
Range: 0.000 - 22.000mA

Displays the value of AO2 in mA.
This parameter is read-only.

AO2 SOURCE (13.22)

Default: 4 (Motor Current)
Range: 0 - 23, 37-38, Other

Selects a signal to be connected to analog output AO2. Alternatively,
sets the output to excitation mode to feed a constant current to a
temperature sensor.

For the selections, see parameter 13.12 AO1 source.

AO2 FILTER TIME (13.26)

Default: 0.100 s
Range: 0.000 - 30.000 s

Defines the filtering time constant for analog output AO2. See
parameter 13.16 AO1 filter time.
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Block Title Parameter (Number)

Selection (Value) Descriptions

STANDARD Al AO2 SOURCE MIN (13.27) Default: 0.0
(Continued) Range: -32768.0 to +32767.0

Defines the real minimum value of the signal (selected by parameter
13.22 AO2 source) that corresponds to the minimum required AO2
output value (defined by parameter 13.29 AO2 out at AO2 src min).

Iao1 (MA)
A

13.20

13.19

Signal (real)
selected by
13.12

Programming 13.27 as the maximum value and 13.28 as the minimum
value inverts the output.

lao1 (MA)

A
13.20 1

13.19 |

L

Signal (real)
selected by
13.12

AO2 SOURCE MAX (13.28) Default: 100.0
Range: -32768.0 to +32767.0

Defines the real maximum value of the signal (selected by parameter
13.22 AO2 source) that corresponds to the maximum required AO2
output value (defined by parameter 13.30 AO2 out at AO2 src max).
See parameter 13.27 AO2 source min.

AO2 OUT AT AO2 SRC MIN Default: 0.000mA
(13.29) Range: 0.000 - 22.000mA

Defines the minimum output value for analog output AO2. See also
drawing at parameter 13.27 AO2 source min.

AO2 OUT AT AO2 SRC MAX Default: 20.000mA
(13.30) Range: 0.000 - 22.000mA

Defines the maximum output value for analog output AO2. See also
drawing at parameter 13.27 AO2 source min.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

STANDARD Al
(Continued)

AO1 DATA STORAGE (13.91)

Default: 0.00
Range: -327.68 to +327.67

Storage parameter for controlling analog output AO1 eg. through
fieldbus.

In 13.12 AO1 source, select AO1 data storage. Then set this parameter
as the target of the incoming value data.

With the embedded fieldbus interface, simply set the target selection
parameter of that particular data (58.101 - 58.124) to AO1 data
storage.

AO2 DATA STORAGE (13.92)

Default: 0.00
Range: -327.68 to +327.67

Storage parameter for controlling analog output AO2 eg. through
fieldbus.

In 13.22 AO2 source, select AO2 data storage. Then set this parameter
as the target of the incoming value data.

With the embedded fieldbus interface, simply set the target selection
parameter of that particular data (58.101 - 58.124) to AO2 data
storage.

START/STOP
MODE

Start and stop modes; emergency
autophasing mode selection.

stop mode and signal source selection; DC magnetization settings;

AUTO RESTART TIME (21.18)

Default: 5.0s
Range: 0.0 - 5.0s

0.0s

Automatic restarting disabled

0.1-5.0s

Maximum power failure duration

The motor can be automatically started after a short supply power failure
using the automatic restart function. See section Automatic restart.
When this parameter is set to 0.0 seconds, automatic restarting is
disabled. Otherwise, the parameter defines the maximum duration of the
power failure after which restarting is attempted. Note that this time also
includes the DC precharging delay.

AWARNING! 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.

Speed reference selection; motor potentiometer settings. See the control chain diagrams

SPEED
REFERENCE
SELECTION

Only available in
“Custom” mode

SPEED REF UNLIMITED
(22.01)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the output of the speed reference selection block.
See the control chain diagram. This parameter is read-only.

CRITICAL SPEED FUNCTION
(22.51)

Default: 00b
Range: 0000h - FFFFh

Enables/disables the critical speeds function. Also determines whether
the specified ranges are effective in both rotating directions or not.
See also section Critical speeds/frequencies.

Bit Name Information
0 Enabled 1 = Enable: Critical speeds enabled.
navle 0 = Disable: Critical speeds disabled.
1 = Signed: The signs of parameters 22.52 - 22.57 are
Sian taken into account.
1 Mogde 0 = Absolute: Parameters 22.52 - 22.57 are handled as
absolute values.
Each range is effective in both directions of rotation.
2 - 15 | Reserved
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Parameter (Number)

Only available in
“Custom” mode
(Continued)

Block Title Selection (Value) Descriptions
SPEED CRITICAL SPEED 1 LOW Default: 0.00 RPM

REFERENCE (22.52) Range: -30000.00 to +30000.00 RPM

SELECTION

Defines the low limit for critical speed range 1.
Note: This value must be less than or equal to the value of 22.53
Critical speed 1 high.

CRITICAL SPEED 1 HIGH
(22.53)

Default: 0.00 RPM
Range: -30000.00 to +30000.00 RPM

Defines the high limit for critical speed range 1.
Note: This value must be greater than or equal to the value of 22.52
Critical speed 1 low.

CRITICAL SPEED 2 LOW
(22.54)

Default: 0.00 RPM
Range: -30000.00 to +30000.00 RPM

Defines the low limit for critical speed range 2.
Note: This value must be less than or equal to the value of 22.55
Critical speed 2 high.

CRITICAL SPEED 2 HIGH
(22.55)

Default: 0.00 RPM
Range: -30000.00 to +30000.00 RPM

Defines the high limit for critical speed range 2.
Note: This value must be greater than or equal to the value of 22.54
Critical speed 2 low.

CRITICAL SPEED 3 LOW
(22.56)

Default: 0.00 RPM
Range: -30000.00 to +30000.00 RPM

Defines the low limit for critical speed range 3.
Note: This value must be less than or equal to the value of 22.57
Critical speed 3 high.

CRITICAL SPEED 3 HIGH
(22.57)

Default: 0.00 RPM
Range: -30000.00 to +30000.00 RPM

Defines the high limit for critical speed range 3.
Note: This value must be greater than or equal to the value of 22.56
Critical speed 3 low.

SPEED REFERENCE ACT 1
(22.81)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the value of speed reference source 2 (selected by parameter
22.12 Speed ref2 source). See the control chain diagram on page 546.
This parameter is read-only.

SPEED REFERENCE ACT 2
(22.82)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the value of speed reference source 2 (selected by parameter
22.12 Speed ref2 source). See the control chain diagram on page 546.
This parameter is read-only.

SPEED REFERENCE ACT 3
(22.83)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the value of speed reference after the mathematical function
applied by parameter 22.13 Speed ref1 function and reference

1/2 selection (22.14 Speed ref1/2 selection). See the control chain
diagram.

This parameter is read-only.
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Parameter (Number)

Only available in
“Custom” mode
(Continued)

Block Title Selection (Value) Descriptions
SPEED SPEED REFERENCE ACT 4 Default: Read Only

REFERENCE (22.84) Range: -30000.00 to +30000.00 RPM

SELECTION

Displays the value of speed reference after application of 1st speed
additive (22.15 Speed additive 1 source). See the control chain
diagram.

This parameter is read-only.

SPEED REFERENCE ACT 5
(22.85)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the value of speed reference after the application of the
speed share scaling factor (22.16 Speed share). See the control chain
diagram.

This parameter is read-only.

SPEED REFERENCE ACT 6
(22.86)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the value of speed reference after application of 2nd speed
additive (22.17 Speed additive 2 source). See the control chain
diagram.

This parameter is read-only.

SPEED REFERENCE ACT 7
(22.87)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the value of speed reference before application of critical
speeds. See the control chain diagram. The value is received from
22.86 Speed reference act 6 unless overridden by

® any constant speed

a jogging reference

network control reference

control panel reference

e safe speed reference.

This parameter is read-only.

SPEED
REFERENCE
RAMP

Speed reference ramp settings (programming of the acceleration and deceleration rates for the drive).

See the control chain diagram.

SPEED REF RAMP INPUT
(23.01)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the used speed reference (in rpm) before it enters the
ramping and shaping functions. See the control chain diagram.
This parameter is read-only.

SPEED REF RAMP OUTPUT
(23.02)

Default: Read Only
Range: -30000.00 to +30000.00 RPM

Displays the ramped and shaped speed reference in rpm. See the
control chain diagram.
This parameter is read-only.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

SPEED
REFERENCE
RAMP
(Continued)

RAMP SET SELECTION
23.11)

0 (Acc/Dec time 1
1 (Acc/Dec time 2
2 (DI

10 (DIO1
11 (DIO2
18 (FBA A

N

Other

Default: 5 (DI4)
Range: 0 - 18

0

1

Digital input DI1 (10.02 DI delayed status, bit 0).

Digital input DI2 (10.02 DI delayed status, bit 1).

Digital input DI4 (10.02 DI delayed status, bit 3).

( )
( )
Digital input DI3 (10.02 DI delayed status, bit 2).
( )
( )

Digital input DI5 (10.02 DI delayed status, bit 4).

Digital input DI6 (10.02 DI delayed status, bit 5).

Digital input/output DIO1 (11.02 DIO delayed status, bit 0).

Digital input/output DIO2 (11.02 DIO delayed status, bit 1).

Bit 11 (selection of external control location) of the control word
received from fieldbus interface A.

Source selection

Selects the source that switches between the two sets of acceleration/
deceleration ramp times defined by parameters 23.12...23.15.0 =
Acceleration time 1 and deceleration time 1 are active1l = Acceleration
time 2 and deceleration time 2 are active

ACCELERATION TIME 1
(23.12)

Default: s = Motor Nom Spd/10
Range: 5.000 - 1800.000 s

Defines acceleration time 1 as the time required for the speed to
change from zero to the speed defined by parameter 46.01 Speed
scaling (this value is set automatically to 99.09 motor nominal speed).
If the speed reference increases faster than the set acceleration rate,
the motor speed will follow the acceleration rate.

If the speed reference increases slower than the set acceleration rate,
the motor speed will follow the reference.

If the acceleration time is set too short, the drive will automatically
prolong the acceleration in order not to exceed the drive torque limits.

DECELERATION TIME 1
(23.13)

Default: 60s
Range: 0.000 - 1800.000 s

Defines deceleration time 1 as the time required for the speed to

change from the speed defined by parameter 46.01 Speed scaling (set

automatically to the value entered in 99.09 motor nominal speed) to

zero.

If the speed reference decreases slower than the set deceleration rate,

the motor speed will follow the reference.

If the reference changes faster than the set deceleration rate, the

motor speed will follow the deceleration rate.

If the deceleration rate is set too short, the drive will automatically

prolong the deceleration in order not to exceed drive torque limits (or

not to exceed a safe DC link voltage). If there is any doubt about the

deceleration time being too short, ensure that DC overvoltage control

is on (parameter 30.30 Overvoltage control).

Note: If a short deceleration time is needed for a high inertia
application, the drive should be equipped with braking
equipment such as a brake chopper and brake resistor.
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Parameter (Number)

Block Title Selection (Value) Descriptions
SPEED ACCELERATION TIME 2 Default: s = Motor Nom Spd/10
REFERENCE (23.14) Range: 0.000 - 1800.000s
(C(qurﬁi,\rffed) Defines acceleration time 2. See parameter 23.12 Acceleration time 1.
DECELERATION TIME 2 Default: 60s
(23.15) Range: 0.000 - 1800.000s
Defines deceleration time 2. See parameter 23.13 Deceleration time 1.
Speed error calculation; speed error window control configuration; speed error step.
See the control chain diagrams.
USED SPEED REFERENCE Default: Read Only
(24.01) Range: -30000.00 to +30000.00 RPM
Displays the ramped and corrected speed reference (before speed
error calculation). See the control chain diagram.
This parameter is read-only.
USED SPEED FEEDBACK Default: Read Only
(24.02) Range: -30000.00 to +30000.00 RPM
Displays the speed feedback used for speed error calculation. See the
control chain diagram.
This parameter is read-only.
SPEED CONTROL | Speed controller settings. See the control chain diagrams.

USED SPEED FEEDBACK
(25.01)

Default: Read Only
Range: -1600.0 to +1600.0%

Displays the speed controller output that is transferred to the torque
controller. See the control chain diagram.
This parameter is read-only.

SPEED PROPORTIONAL
GAIN (25.02)

Default: 0.50
Range: 0.00 - 250.00

Defines the proportional gain (Kp) of the speed controller. Too high a

gain may cause speed oscillation. The figure below shows the speed

controller output after anerror step when the error remains constant.
%

Gain = K, = 1

T, = Integration time = 0

Tp= Derivation time = 0

Error value

Controller output

Controller

1

I e = Error value
output =K, x e |

1

Time

If gain is set to 1, a 10% change in error value (reference - actual value)
causes the speed controller output to change by 10%, ie. the output value
is input x gain.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

SPEED CONTROL
(Continued)

SPEED INTEGRATION TIME
(25.03)

Default: 4.00s
Range: 0.00 to 1000.00s

Defines the integration time of the speed controller. The integration
time defines the rate at which the controller output changes when

the error value is constant and the proportional gain of the speed
controller is 1. The shorter the integration time, the faster the
continuous error value is corrected. This time constant must be set to
the same order of magnitude as the time constant (time to respond)
of the actual mechanical system being controlled, otherwise instability
will result.Setting the integration time to zero disables the I-part of

the controller. This is useful to do when tuning the proportional gain;
adjust the proportional gain first, then return the integration time.Anti-
windup (the integrator just integrates up to 100%) stops the integrator
if the controller output is limited.The figure below shows the speed
controller output after an error step when the error remains constant.

Controller output
Gain =K, =1
A T, = Integration time > 0

Tp= Derivation time = 0

%

e = Error value

Time

SPEED DERIVATION TIME
(25.04)

Default: 0.000s
Range: 0.000 to 1000.00s

Defines the derivation time of the speed controller. Derivative action
boosts the controller output if the error value changes. The longer the
derivation time, the more the speed controller output is boosted during
the change. If the derivation time is set to zero, the controller works as
a PI controller, otherwise as a PID controller. The derivation makes the
control more responsive for disturbances. For simple applications
(especially those without a pulse encoder), derivative time is not normally
required and should be left at zero. The speed error derivative must be
filtered with a low pass filter to eliminate disturbances. The figure below
shows the speed controller output after an error step when the error
remains constant.
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Parameter (Number)

Block Title Selection (Value) Descriptions
SPEED CONTROL | SPEED ADAPT MIN LIMIT Default: 0 RPM
(Continued) (25.18) Range: 0 - 30000 RPM

Minimum actual speed for speed controller adaptation.Speed controller
gain and integration time can be adapted according to actual speed
(90.01 Motor speed for control).

This is done by multiplying the gain (25.02 Speed proportional gain)

and integration time (25.03 Speed integration time) by coefficients at
certain speeds. The coefficients are defined individually for both gain and
integration time.

When actual speed is below or equal to 25.18 Speed adapt min limit, the
gain and integration time are multiplied by 25.21 Kp adapt coef at min
speed and 25.22 Ti adapt coef at min speed respectively.When actual
speed is equal to or above 25.19 Speed adapt max limit, no adaptation
takes place (the coefficient is 1).

When actual speed is between 25.18 Speed adapt min limit and 25.19
Speed adapt max limit, the coefficients for the gain and integration time
are calculated linearly on the basis of the breakpoints.

Coefficient for K, or T, K, = Proportional gain
T, = Integration time

1.000

25.21 Kp adapt coef at min speed or
25.22 Ti adapt coef at min speed

Actual speed

(90.07) (rpm)
0 25.18 Speed 25.19 Speed B
adapt min limit adapt max limit
SPEED ADAPT MAX LIMIT Default: 0 RPM
(25.19) Range: 0 - 30000 RPM
Maximum actual speed for speed controller adaptation.
See parameter 25.18 Speed adapt min limit.
KP ADAPT COEF AT MIN Default: 1.000
SPEED (25.21) Range: 0.000 to 10.000
Proportional gain coefficient at minimum actual speed.
See parameter 25.18 Speed adapt min limit.
TI ADAPT COEF AT MIN Default: 1.000
SPEED (25.22) Range: 0.000 to 10.000
Integration time coefficient at minimum actual speed.
See parameter 25.18 Speed adapt min limit.
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Parameter (Number)

Block Title Selection (Value) Descriptions
LIMITS Drive operation limits
LIMIIT WORD 1 (30.01) Default: Read Only
Range: 0000h - FFFFh
Displays limit word 1. This parameter is read-only.
Bit Name Information
1 = Drive torque is being limited by the motor
0 Torg lim control (undervoltage control, current control,
g load angle control or pull-out control), or by the
torque limits defined by parameters.
: . 1 = Speed controller output is being limited by
1 Spd ctl tlim min 25.11 Speed control min torque
’ 1 = Speed controller output is being limited by
2 Spd ctltlim max | 55 45"Speed control max torque
1 = Torque reference ramp input is being limited
by 26.09 Maximum torque ref, source of 30.25
8 Torq ref max Maximum torque sel, 30.26 Power motoring limit
or 30.27 Power generating limit.
1 = Torque reference ramp input is being limited
. by 26.08 Minimum torque ref, source of 30.18
4 Torq ref min Minimum torque sel, 30.26 Power motoring limit
or 30.27 Power generating limit.
1 = Torque reference is being limited by the rush
5 Tlim max speed | control because of maximum speed limit (30.12
Maximum speed)
1 = Torque reference is being limited by the rush
6 Tlim min speed | control because of minimum speed limit (30.11
Minimum speed)
7 Max speed ref | 1 = Speed reference is being limited by 30.12
lim Maximum speed
: ; 1 = Speed reference is being limited by 30.11
8 Min speed ref lim Minimum spe
: 1 = Frequency reference is being limited by
9 Max freq ref lim 30.14 Maximum frequency
; ; 1 = Frequency reference is being limited by
10 Min freq ref lim 30.13 Minimum frequency
11 Reserved
1 = Requested output frequency cannot be
: reached because of switching frequency
12 Sw freq ref im limitation (because of eg. output filtering or
ATEXrelated protections)
13-15 | Reserved
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Parameter (Number)

Block Title Selection (Value) Descriptions
LIMITS TORQUE LIMIT STATUS Default: Read Only
(Continued) (30.02) Range: 0000h - FFFFh

Displays the torque controller limitation status word.
This parameter is read-only.

Bit Name Information
0 Undervoltage *1 = Intermediate DC circuit undervoltage
1 Overvoltage *1 = Intermediate DC circuit overvoltage
*1 = Torque is being limited by 30.26
o Power motoring limit, 30.27 Power
2 Minimum torque generating limit or the source of 30.18
Minimum torque sel.
*1 = Torque is being limited by 30.26
: Power motoring limit, 30.27 Power
8 Maximum torque generating limit or the source of 30.25
Maximum torque sel.
1 = An inverter current limit (identified by
4 Internal current bits 8 - 11) is active
(With permanent magnet motors and
synchronous reluctance motors only)
5 Load angle 1 = Load angle limit is active, ie. the motor
cannot produce any more torque
(With asynchronous motors only)
6 Motor pullout 1 = Motor pull-out limit is active, ie. the
motor cannot produce any more torque
7 Reserved
1 = Input current is being limited by the
8 Thermal main circuit thermal limit
*1 = Maximum output current (/. ,.) is being
9 Max current limited MAX
*1 = Output current is being limited by
10 User current 30.17 Maximum current
*1 = Qutput current is being limited by a
1 Thermal IGBT calculated thermal current value
12 IGBT *1 = Output current is being limited
overtemperature | because of estimated IGBT temperature
*1 = Qutput current is being limited
13 IGBT overload | because of IGBT junction to case
temperature
14-15 | Reserved
*Only one out of bits 0 - 3, and one out of bits 9 - 13 can be on simultaneously.
The bit typically indicates the limit that is exceeded first.

MAXIMUM SPEED (30.12)

Default: 0.00 RPM
Range: -30000.00 to +30000.00 RPM

Defines the maximum allowed speed. Value is adjustable from 99.09
motor nominal speed or lower.
WARNING: This value must not be lower than 30.11 Minimum speed.
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Parameter (Number)

Block Title Selection (Value) Descriptions
LIMITS MAXIMUM START CURRENT | Default: 0 (Disable)
(Continued) ENABLE (30.15) Range: 0, 1
0 (Disable) | Start current limit disabled
1 (Enable) | Start current limit enabled
A temporary motor current limit specifically for starting can be defined
by this parameter and 30.16 Maximum start current.
When this parameter is set to Enable, the drive observes the start
current limit defined by 30.16 Maximum start current.
The limit is in force for 2 seconds after initial magnetization (of an
asynchronous induction motor) or autophasing (of a permanent
magnet motor), but not more often than once in every 7 seconds.
Otherwise, the limit defined by 30.17 Maximum current is in force.
Note: The availability of a start current higher than the general limit
depends on drive hardware.
MAXIMUM CURRENT (30.17) | Default: 120% of rated current
Range: 0.00 to 30000.00 A
Sets the maximum allowed motor current; set to 120% of 99.06 motor
nominal current.
MAXIMUM TORQUE (30.31) Default: 1 (Enable)
Range: 0, 1
0 (Disable) | Undervoltage control disabled
1 (Enable) | Undervoltage control enabled
Enables the undervoltage control of the intermediate DC link. If the DC
voltage drops due to input power cut off, the undervoltage controller
will automatically decrease the motor torque in order to keep the
voltage above the lower limit. By decreasing the motor torque, the
inertia of the load will cause regeneration back to the drive, keeping
the DC link charged and preventing an undervoltage trip until the
motor coasts to a stop. This will act as a power-loss ride-through
functionality in systems with high inertia, such as a centrifuge or a fan.
FAULT Configuration of external events; selection of behavior of the drive upon fault situations.
FUNCTIONS EXTERNAL EVENT 1 Default: Inactive (1)
SOURCE (31.01) Range: 0 - 8, 11, 12, Other
0 Active | False
1 Inactive | True
2 (DIIL) | DIIL input (10.02 DI delayed status, bit 15)
3 (DI1) | Digital input DI1 (10.02 DI delayed status, bit 0)
4 (DI2) | Digital input DI2 (10.02 DI delayed status, bit 1)
5 (DI3) | Digital input DI3 (10.02 DI delayed status, bit 2)
6 (DI4) | Digital input DI4 (10.02 DI delayed status, bit 3)
7 (DI5) | Digital input DI5 (10.02 DI delayed status, bit 4)
8 (DI6) | Digital input DI6 (10.02 DI delayed status, bit 5)
1 (DIO1) | Digital input/output DIO1 (11.02 DIO delayed status, bit 0)
12 (DI02) | Digital input/output DIO2 (11.02 DIO delayed status, bit 1)
Other [bit] | Source selection (see Terms and abbreviations)
Defines the source of external event 1.
See also parameter 31.02 External event 1 type.
0 = Trigger event
1 = Normal operation
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Parameter (Number)

3 (Warning/Fault)

Block Title Selection (Value) Descriptions
FAULT EXTERNAL EVENT 1 TYPE Default: 0 (Fault)
FUNCTIONS (31.02) Range: 0, 1, 3
(Continued) 0 (Fault) | The external event generates a fault.
1 (Warning) | The external event generates a warning.

If the drive is modulating, the external event generates a fault.
Otherwise, the event generates a warning.

Selects the type of external event 1.

FAULT RESET SELECTION
(81.11)

Not selected
Selected

)
)
( 13)

5 (DI4)

6 (DI5)

7 (DI6)

10 (DIO1)

1 (DIO2)

30 (FBA A MCW bit 7)
32 (EFB MCW bit 7)
Other [bit]

Default: 4 (DI3)
Range: 0- 7, 10, 11, 30, 32, Other

0

1

Digital input DI1 (10.02 DI delayed status, bit 0

Digital input DI2 (10.02 DI delayed status, bit 1

Digital input DI4 (10.02 DI delayed status, bit 3

( )
( )
Digital input DI3 (10.02 DI delayed status, bit 2)
( )
( )

Digital input DI5 (10.02 DI delayed status, bit 4

Digital input DI6 (10.02 DI delayed status, bit 5)

Digital input/output DIO1 (11.02 DIO delayed status, bit 0)

Digital input/output DIO2 (11.02 DIO delayed status, bit 1)

Control word bit 7 received through fieldbus interface A

Control word bit 7 received through the embedded fieldbus interface

Source selection (see Terms and abbreviations)

Selects the source of an external fault reset signal. The signal resets

the drive after a fault trip if the cause of the fault no longer exists.

0 —> 1 = Reset

Note: A fault reset from the fieldbus interface is always observed
regardless of this parameter.

USER SELECTABLE FAULT
(31.13)

Default: 0000h
Range: 0000h to FFFFh

Defines the fault that can be automatically reset using parameter 31.12
Autoreset selection, bit 10. The faults are listed in chapter Fault
tracing.

NUMBER OF TRIALS (31.14)

Default: 0
Range: 0-5

Defines the maximum number of automatic resets that the drive is
allowed to attempt within the time specified by 31.15 Total trials time.
If the fault persists, subsequent reset attempts will be made at
intervals defined by 31.16 Delay time.

The faults to be automatically reset are defined by 31.12 Autoreset
selection.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

FAULT
FUNCTIONS
(Continued)

TOTAL TRIALS TIME (31.15)

Default: 30.0 s
Range: 1.0 - 600.0 s

Defines a time window for automatic fault resets. The maximum
number of attempts made during any period of this length is defined
by 31.14 Number of trials.

Note: If the fault condition remains and cannot be reset, each reset
attempt will generate an event and start a new time window. In
practice, if the specified number of resets (31.14) at specified
intervals (31.16) take longer than the value of 31.15, the drive
will continue to attempt resetting the fault until the cause is
eventually removed.

DELAY TIME (31.16)

Default: 0.0 s
Range: 0.0 - 120.0 s

Defines the time that the drive will wait after a fault (or a previous reset
attempt) before attempting an automatic reset. See parameter 31.12
Autoreset selection.

SUPPLY PHASE LOSS (31.21)

0 (No action)
1 (Fault)

Default: 1 (Fault)
Range: 0, 1

No action taken.

The drive trips on fault 3130 Input phase loss.

Selects how the drive reacts when a supply phase loss is detected.

BRAKE CHOPPER

Settings for the internal brake chopper.

BRAKING RESISTOR
TEMPERATURE (43.01)

Default: Read Only
Range: 0.0 - 120.0%

Displays the estimated temperature of the brake resistor, or how
close the brake resistor is to being too hot.The value is given in
percent where 100% is the temperature the resistor would reach if
the maximum continuous braking power (43.09 Brake resistor Pmax
cont) is applied to the resistor for 100% rated time. The thermal time
constant (43.08 Brake resistor thermal tc) defines the rated time to
achieve 63% temperature. 100% would be reached when 100% time
has elapsed.

BRAKE CHOPPER ENABLE
(43.06)

0 (Disabled)
1 (Enabled with thermal model)

2 (Enabled without thermal
model)

Default: 0 (Disabled)
Range: 0 -2

Brake chopper control disabled.

Brake chopper enabled with resistor overload protection.

Brake chopper control enabled without resistor overload protection. This
setting can be used, for example, if the resistor is equipped with a thermal
circuit breaker that is wired to stop the drive if the resistor overheats.

Enables brake chopper control.Note: Before enabling brake chopper

control, ensure that

¢ a brake resistor is connected

e overvoltage control is switched off (parameter 30.30 Overvoltage
control)

e the supply voltage range (parameter 95.01 Supply voltage) has been
selected correctly.
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Parameter (Number)

Block Title Selection (Value) Descriptions
BRAKE CHOPPER | BRAKE CHOPPER RUNTIME | Default: 1 (On)
(Continued) ENABLE (43.07) Range: 0, 1
0(Off) |0
1©On)|1
(Other [bit]) | Source selection
Selects the source for quick brake chopper on/off control.
0 = Brake chopper IGBT pulses are cut off
1 = Normal brake chopper IGBT modulation.
This parameter can be used to program the chopper control to
function only when the supply is missing from a drive with a
regenerative supply unit.
BRAKE RESISTOR THERMAL | Default: Os
TC (43.08) Range: 0 to 10000s
Defines the thermal time constant of the brake resistor for overload
protection.
BRAKE RESISTOR P, Default: 0.00 kW
CONT (43.09) Range: 0.00 to 10000.00 kW
Defines the maximum continuous braking power of the resistor (in
kW) which will raise the resistor temperature to the maximum allowed
value. The value is used in the overload protection.
BRAKE RESISTANCE (43.10) | Default: 0.0 ohm
Range: 0.0 to 1000.0 ohm
Defines the resistance value of the brake resistor. The value is used for
brake chopper protection.
BRAKE RESISTOR FAULT Default: 105%
LIMIT (43.11) Range: 0 to 150%
Selects the fault limit for the brake resistor temperature protection
function. When the limit is exceeded, the drive trips on fault 7183 BR
excess temperature.The value is given in percent of the temperature
the resistor reaches when loaded with the power defined by parameter
43.09 Brake resistor P cont.
BRAKE RESISTOR WARNING | Default: 95%
LIMIT (43.12) Range: 0 to 150%
Selects the warning limit for the brake resistor temperature protection
function. When the limit is exceeded, the drive generates a A793
BR excess temperature warning.The value is given in percent of the
temperature the resistor reaches when loaded with the power defined
by parameter 43.09 Brake resistor P cont.
ENERGY Settings for the energy saving calculators. See also section Energy saving calculators.
EFFICIENCY

SAVED GW HOURS (45.01)

Default: Read Only
Range: 0 - 65535 GWh

Energy saved in GWh compared to direct-on-line motor connection.
This parameter is incremented when 45.02 Saved MW hours rolls over.
See parameter 45.21 Energy calculations reset.

SAVED MW HOURS (45.02)

Default: Read Only
Range: 0 - 999 MWh

Energy saved in MWh compared to direct-on-line motor connection.
This parameter is incremented when 45.03 Saved kW hours rolls over.
When this parameter rolls over, parameter 45.01 Saved GW hours is
incremented.

12-72 Startup Assistant & Parameters

3AXD50000011888




Table 12-4 Level 1 Parameter Block Definitions

Block Title

Parameter (Number)
Selection (Value)

Descriptions

ENERGY
EFFICIENCY
(Continued)

SAVED kW HOURS (45.03)

Default: Read Only
Range: 0.0 - 999.9 kWh

Energy saved in kWh compared to direct-on-line motor connection.
If the internal brake chopper of the drive is enabled, all energy fed by
the motor to the drive is assumed to be converted into heat, but the
calculation still records savings made by controlling the speed. If the
chopper is disabled, then

regenerated energy from the motor is also recorded here. When

this parameter rolls over, parameter 45.02 Saved MW hours is
incremented.

Fieldbus Equivalent: 10 = 1 kWh

SAVED MONEY X1000 (45.05)

Default: Read Only
Range: 0 - 294967295 thousands

Monetary savings in thousands compared to direct-on-line motor
connection. This parameter is incremented when 45.06 Saved money
rolls over. The currency is defined by parameter 45.17 Tariff currency
unit.

SAVED MONEY (45.06)

Default: Read Only
Range: 0.00 - 999.99 units

Monetary savings compared to direct-on-line motor connection.
This value is a calculated by multiplying the saved energy in kWh
by the currently active energy tariff (45.14 Tariff selection). When
this parameter rolls over, parameter 45.05 Saved money x1000

is incremented. The currency is defined by parameter 45.17 Tariff
currency unit.

CO2 REDUCTION IN
KILOTONS (45.08)

Default: Read Only
Range: 0 - 65535 metric kilotons

Reduction in CO2 emissions in metric kilotons compared to direct-
on-line motor connection. This value is incremented when parameter
45.09 CO2 reduction in tons rolls over.

CO2 REDUCTION IN TONS
(45.09)

Default: Read Only
Range: 0.0 - 999.9 metric tons

Reduction in CO2 emissions in metric tons compared to direct-on-line
motor connection. This value is calculated by multiplying the saved
energy in MWh by the value of parameter 45.18 CO2 conversion factor
(by default, 0.5 metric tons/MWh).

When this parameter rolls over, parameter 45.08 CO2 reduction in
kilotons is incremented.

ENERGY OPTIMIZER (45.11)

0 (Disable)
1 (Enable)

Default: 0 (Disable)
Range: 0, 1

Energy optimization disabled

Energy optimization enabled

Enables/disables the energy optimization function. The function

optimizes the motor flux so that total energy consumption and motor

noise level are reduced when the drive operates below the nominal

load. The total efficiency (motor and drive) can be improved by

1 - 20% depending on load torque and speed.

Note: With a permanent magnet motor or a synchronous reluctance
motor, energy optimization is always enabled regardless of this
parameter.
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Parameter (Number)

Block Title Selection (Value) Descriptions
ENERGY ENERGY TARIFF 1 (45.12) Default: 1.000 units

EFFICIENCY Range: 0.000 - 4294967.295 units

(Continued)

Defines energy tariff 1 (price of energy per kWh). Depending on the

setting of parameter 45.14 Tariff selection, either this value or 45.13

Energy tariff 2 is used for reference when monetary savings are

calculated.

The currency is defined by parameter 45.17 Tariff currency unit.

Note: Tariffs are read only at the instant of selection, and are not
applied retroactively.

ENERGY TARIFF 2 (45.13)

Default: 2.000 units
Range: 0.000 - 4294967.295 units

Defines energy tariff 2 (price of energy per kWh).
See parameter 45.12 Energy tariff 1.

TARIFF SELECTION (45.14)

Energy tariff 1
Energy tariff 2
2 (D)

Other [bit]

Default: 0 (Energy tariff 1)
Range: 0- 7,10, 11, Other

0

1

Digital input DI1 (10.02 DI delayed status, bit 0

Digital input DI2 (10.02 DI delayed status, bit 1

Digital input DI4 (10.02 DI delayed status, bit 3

( )
( )
Digital input DI3 (10.02 DI delayed status, bit 2)
( )
( )

Digital input DI5 (10.02 DI delayed status, bit 4

Digital input DI6 (10.02 DI delayed status, bit 5)

Digital input/output DIO1 (11.02 DIO delayed status, bit 0)

Digital input/output DIO2 (11.02 DIO delayed status, bit 1)

Source selection (see Terms and abbreviations)

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

0 = 45.12 Energy tariff 1

1 = 45.13 Energy tariff 2

TARIFF CURRENCY UNIT
(45.17)

100 (Local currency)
101 (EUR)
102 (USD)

Default: 101 (EUR)
Range: 100, 101, 102

Local currency

Euro

US dollar

Specifies the currency used for the savings calculations.

CO2 CONVERSION FACTOR
(45.18)

Default: 0.500 tn/MWh
Range: 0.000 - 65.535 tn/MWh

Defines a factor for conversion of saved energy into CO, emissions
(kg/kWh or tn/MWh).
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
ENERGY COMPARISON POWER Default: 0.0 kW
EFFICIENCY (45.19) Range: 0.0 - 100000.0 kW
(Continued) : -

Actual power that the motor absorbs when connected direct-on-line

and operating the application. The value is used for reference when

energy savings are calculated.

Note: The accuracy of the energy savings calculation is directly
dependent on the accuracy of this value. If nothing is entered
here, then the nominal motor power is used by the calculation,
but that may inflate the energy savings reported as many motors
do not absorb nameplate power.

ENERGY CALCULATIONS Default: 0 (Done)
RESET (45.21) Range: 0, 1
0 (Done) | Reset not requested (normal operation), or reset complete.
Reset the savings counter parameters. The value reverts automatically to
1 (Reset) Done
Resets the savings counter parameters 45.01 - 45.09.
MONITORING/ Speed supervision settings; actual signal filtering; general scaling settings.
oS, | SPEED SCALING (46.01) Default: Max Speed (P 30.12)

Range: 0.10 to 30000.00 RPM

Defines the maximum speed value used to define the acceleration ramp

rate and the initial speed value used to define the deceleration ramp rate

(see parameter group 23 Speed reference ramp). The speed acceleration

and deceleration ramp times are therefore related to this value (not to

parameter 30.12 Maximum speed).

Also defines the 16-bit scaling of speed-related parameters. The value

of this parameter corresponds to 20000 in fieldbus, master/follower etc.

communication.
TORQUE SCALING (46.03) Default: 100.0%

Range: 0.1 to 1000.0%

Defines the 16-bit scaling of torque parameters. The value of this

parameter (in percent of nominal motor torque) corresponds to 10000

in fieldbus, master/follower etc. communication.

See also parameter 46.42 Torque decimals.

FILTER TIME MOTOR SPEED | Default: 10 ms
(46.11) Range: 2 - 20000 ms

Defines a filter time for signals 01.01 Motor speed used, 01.02 Motor

speed estimated, 01.04 Encoder 1 speed filtered and 01.05 Encoder 2

speed filtered.

FILTER TIME OUTPUT Default: 500 ms
FREQUENCY (46.12) Range: 2 - 20000 ms
Defines a filter time for signal 01.06 Output frequency.
FILTER TIME MOTOR Default: 10 ms
TORQUE (46.13) Range: 2 - 20000 ms
Defines a filter time for signal 01.10 Motor torque %.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

DATA STORAGE

Data storage parameters that can be written to and read from using other parameters’ source and target

settings.

Note that there are different storage parameters for different data types. Integer-type storage parameters
cannot be used as the source of other parameters. See also section Data storage parameters.

DATA STORAGE 1 REAL32
(47.01)

Default: 0.000
Range: See par. 47.31

Data storage parameter 1.

Parameters 47.01 - 47.08 are real 32-bit numbers that can be used as
source values of other parameters.

Storage parameters 47.01 - 47.08 can be used as the target of
received 16-bit data (parameter group 62 D2D and DDCS receive data)
or the source of transmitted 16-bit data (parameter group 61 D2D and
DDCS transmit data). The scaling and range are defined by

parameters
47.31 - 47.38.
DATA STORAGE 2 REAL32 Default: 0.000
(47.02) Range: See par. 47.32
Data storage parameter 2.
See also parameter 47.01 Data storage 1 real32.
DATA STORAGE 3 REAL32 Default: 0.000
(47.03) Range: See par. 47.33

Data storage parameter 3.
See also parameter 47.01 Data storage 1 real32.

DATA STORAGE 1 REAL32
TYPE (47.31)

0 (Unscaled)
1 (Transparent)
2 (General)

3 (Torque)
4 (Speed)

5 (Frequency)

Default: 0 (Unscaled)
Range: 0-5

Data storage parameter 3.
See also parameter 47.01 Data storage 1 real32.

Data storage only. Range: -2147483.264 to +2147473.264

Scaling: 1 = 1. Range: -32768 to +32767

Scaling: 1 = 100. Range: -327.68 to +327.67

The scaling is defined by parameter 46.03 Torque scaling.
Range: -1600.0 to +1600.0

The scaling is defined by parameter 46.01 Speed scaling.
Range: -30000.00 to +30000.00

The scaling is defined by parameter 46.02 Frequency scaling.
Range: -500.00 to +500.00

Defines the scaling of parameter 47.01 Data storage 1 real32 to

and from 16-bit integer format. This scaling is used when the data
storage parameter is the target of received 16-bit data (defined in
parameter group 62 D2D and DDCS receive data), or when the data
storage parameter is the source of transmitted 16-bit data (defined in
parameter group 61 D2D and DDCS transmit data).

The setting also defines the visible range of the storage parameter.

DATA STORAGE 2 REAL32 Default: 0 (Unscaled)

TYPE (47.32) Range: 0-5
Defines the 16-bit scaling of parameter 47.02 Data storage 2 real32.
See parameter 47.31 Data storage 1 real32 type.

DATA STORAGE 3 REAL32 Default: 0 (Unscaled)

TYPE (47.33) Range: 0-5

Defines the 16-bit scaling of parameter 47.03 Data storage 3 real32.
See parameter 47.31 Data storage 1 real32 type.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

FIELDBUS
ADAPTER

Parameters 50 - 56 are for FIELDBUS ONLY and are adapter module-specific. For more
information, see the documentation of the fieldbus adapter module. Note that not all of these
parameters are necessarily in use.

EMBEDDED
FIELDBUS

Configuration of the embedded fieldbus (EFB) interface. See also chapter Fieldbus control through the
embedded fieldbus interface (EFB).

PROTOCOL ENABLE (58.01)

0 (None)

1 (Modbus RTU)

Default: 0 (None)
Range: 0, 1

None (communication disabled)

Embedded fieldbus interface is enabled and uses the Modbus RTU
protocol

Enables/disables the embedded fieldbus interface and selects the

protocol to use.

Note: When the embedded fieldbus interface is enabled, the drive-to-
drive link functionality is automatically disabled.

PROTOCOL ID (58.02)

Default: Read Only
Range: -

Displays the protocol ID and revision.
This parameter is read-only.

NODE ADDRESS (58.03)

Default: 1
Range: 0 - 255

Defines the node address of the drive on the fieldbus link.

Values 1 - 247 are allowable. Two devices with the same address are
not allowed on-line.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.

BAUD ADDRESS (58.04)

2 (9.6 kbps

3 (19.2 kbps
4 (38.4 kbps
5 (57.6 kbps
6 (76.8 kbps
7 (115.2 kbps

= = D = =

Default: 3 (19.2 kbps)
Range: 2 -7

9.6 kbit/s

19.2 kbit/s

38.4 kbit/s

57.6 kbit/s

76.8 kbit/s

115.2 kbit/s

Selects the transfer rate of the fieldbus link.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.

PARITY (58.05)

0 (8 NONE 1
1 (8 NONE 2
2 (8 EVEN 1

)
)
)
3(80DD 1)

Default: 2 (8 EVEN 1)
Range: 0-3

Eight data bits, no parity bit, one stop bit

Eight data bits, no parity bit, two stop bits

Eight data bits, even parity bit, one stop bit

Eight data bits, odd parity bit, one stop bit

Selects the type of parity bit and the number of stop bits.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.
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Parameter (Number)

1 (Refresh settings)

2 (Silent mode)

Block Title Selection (Value) Descriptions
EMBEDDED COMMUNICATION Default: 0 (Enabled)

FIELDBUS CONTROL (58.06) Range: 0 - 2

(Continued) 0 (Enabled) | Normal operation

Validates any changed EFB configuration settings. Reverts
automatically to Enabled.

Activates silent mode (no messages are transmitted).
Silent mode can be terminated by activating the Refresh settings

selection of this parameter.

Validates any changes in the EFB settings, or activates silent mode.

COMMUNICATION
DIAGNOSTICS (58.07)

Default: Read Only
Range: 0000h - FFFFh

Displays the status of the EFB communication.
This parameter is read-only.

Bit Name Information

0 Init failed 1 = EFB initialization failed

1 Addr config err 1 = Node address not allowed by protocol

o Silent mode 1 = Drive not allowed to transmit
0 = Drive allowed to transmit

3 Autobauding Reserved

e 1 = Errors detected (A/B wires possibly
4 Wiring error swapped)
. 1 = Error detected: check parameters

5 | Parity error 58.04 and 58.05
1 = Error detected: check parameters

6 Baud rate error 58.05 and 58.04

7 No bus activity 1 = 0 bytes received during last 5 seconds
1 = 0 packets (addressed to any device)

8 No packets detected during last 5 seconds

Noise or 1 = Errors detected (interference, or

9 addressing error ﬁl;]g)ther device with the same address on
1 = 0 packets addressed to the drive

10 | Comm loss received within timeout (58.16)
1 = No control word or references received

11 | CW/Ref loss within timeout (58.16)

12 | Not active Reserved

13 | Protocol 1 Reserved

14 | Protocol 2 Reserved

15 | Internal error Reserved

RECEIVED PACKETS (58.08) | Default: -

Range: 0 - 4294967295

Displays a count of valid packets addressed to the drive.
During normal operation, this number increases constantly.

Can be reset from the control panel by keeping Reset depressed for
over 3 seconds.
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. Parameter (Number) -
Block Title Selection (Value) Descriptions
EMBEDDED TRANSMITTED PACKETS Default: -
IE)IELDBUS (58.09) Range: 0 - 4294967295
tinued
(Continued) Displays a count of valid packets transmitted by the drive.
During normal operation, this number increases constantly.
Can be reset from the control panel by keeping Reset depressed for
over 3 seconds.
ALL PACKETS (58.10) Default: -
Range: 0 - 4294967295
Displays a count of valid packets addressed to any device on the bus.
During normal operation, this number increases constantly.
Can be reset from the control panel by keeping Reset depressed for
over 3 seconds.
UART ERRORS (58.11) Default: -
Range: 0 - 4294967295
Displays a count of character errors received by the drive.
An increasing count indicates a configuration problem on the bus.
Can be reset from the control panel by keeping Reset depressed for
over 3 seconds.
CRC ERRORS (58.12) Default: -
Range: 0 - 4294967295
Displays a count of packets with a CRC error received by the drive. An
increasing count indicates interference on the bus.
Can be reset from the control panel by keeping Reset depressed for
over 3 seconds.
COMMUNICATION LOSS Default: 1 (Fault))
ACTION (58.14) Range: 0-5
0 (No) | No action taken (monitoring disabled).
Drive trips on 6681 EFB comm loss. This only occurs if control is
1 (Fault) | expected from the EFB (EFB selected as source of start/stop in the
currently active location).
Drive generates an A7CE EFB comm loss warning and freezes the
speed to the level the drive was operating at. This only occurs if
control is expected from the EFB.
2 (Last speed) | The speed is determined on the basis of actual speed using 850 ms
low-pass filtering.
WARNING: Make sure that it is safe to continue operation in case of a
communication break.
Drive generates an A7CE EFB comm loss warning and sets the speed
to the speed defined by parameter 22.41 Speed ref safe (or 28.41
Frequency ref safe when frequency reference is being used). This only
3 (Speed ref safe) occurs if control is expected from the EFB.
WARNING: Make sure that it is safe to continue operation in case of a
communication break.
Drive trips on 6681 EFB comm loss. This occurs even though no
4 (Fault always) control is expected from the EFB.
Drive generates an A7CE EFB comm loss warning. This occurs even
5 (Warning) though no control is expected from the EFB.
9) | WARNING: Make sure that it is safe to continue operation in case of a
communication break.
Selects how the drive reacts to an EFB communication break.
Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.
See also parameters 58.15 Communication loss mode and 58.16
Communication loss time.
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Parameter (Number)

1 (Any message)

2 (Cw / Ref1 / Ref2)

Block Title Selection (Value) Descriptions
EMBEDDED COMMUNICATION LOSS Default: 2 (Cw / Ref1 / Ref2)

FIELDBUS MODE (58.15) Range: 1, 2

(Continued)

Any message addressed to the drive resets the timeout

A write of the control word or a reference from the fieldbus resets the
timeout.

Defines which message types reset the timeout counter for detecting
an EFB communication loss.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.

See also parameters 58.14 Communication loss action and 58.16
Communication loss time.

Drive generates an A7CE EFB comm loss warning and sets the speed

to the speed defined by parameter 22.41 Speed ref safe (or 28.41

Frequency ref safe when frequency reference is being used). This only

occurs if control is expected from the EFB.

WARNING: Make sure that it is safe to continue operation in case of a
communication break.

COMMUNICATION LOSS
TIME (58.16)

Default: 3.0 s
Range: 0.0 - 6000.0 s

Sets a timeout for EFB communication. If a communication break
lasts longer than the timeout, the action specified by parameter 58.14
Communication loss action is taken.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.

See also parameter 58.15 Communication loss mode.

TRANSMIT DELAY (58.17)

Default: 0 ms
Range: 0 - 65535 ms

Defines a minimum response delay in addition to any fixed delay
imposed by the protocol.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.

EFB CONTROL WORD (58.18)

Default: Read Only
Range: 0000h - FFFFh

Displays the raw (unmodified) control word sent by the Modbus
controller to the drive. For debugging purposes.
This parameter is read-only.

EFB STATUS WORD (58.19)

Default: Read Only
Range: 0000h - FFFFh

Displays the raw (unmodified) status word sent by the drive to the
Modbus controller. For debugging purposes.
This parameter is read-only.

CONTROL PROFILE (58.25)

0 (ABB Drives)

2 (Transparent)

Default: 0 (ABB Drives)
Range: 0, 2

ABB Drives profile (with a 16-bit control word) with registers in the
classic format for backward compatibility.

Transparent profile (16-bit or 32-bit control word) with registers in the
classic format.

Defines the control profile used by the protocol.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

EMBEDDED
FIELDBUS
(Continued)

EFB REF1 TYPE (58.26)

0 (ABB Drives)

2 (Transparent)
2 (General)

3 (Torque)

4 (Speed)

5 (Frequency)

Default: 0 (Auto)
Range: 0 -5

Type and scaling are chosen automatically according to which
reference chain (see settings Torque, Speed, Frequency) the incoming
reference is connected to. If the reference is not connected to any
chain, no scaling is applied (as with setting Transparent).

No scaling is applied.

Generic reference with a scaling of 100 = 1 (je. integer and two
decimals).

The scaling is defined by parameter 46.03 Torque scaling.

The scaling is defined by parameter 46.01 Speed scaling.

The scaling is defined by parameter 46.02 Frequency scaling.

Selects the type and scaling of reference 1 received through the
embedded fieldbus interface.
The scaled reference is displayed by 03.09 EFB reference 1.

EFB REF2 TYPE (58.27)

Default: 3 (Torque)
Range: 0 -5

Selects the type and scaling of reference 2 received through the
embedded fieldbus interface.

The scaled reference is displayed by 03.10 EFB reference 2.
For the selections, see parameter 58.26 EFB ref1 type.

EFB ACT1 TYPE (58.28)

0 (Auto)

1 (Transparent)

2 (General)

3 (Torque)
4 (Speed)
5 (Frequency)

6 (Position)

Default: 0 (Auto)
Range: 0 - 6

Type/source and scaling follow the type of reference 1 selected by
parameter 58.26 EFB ref1 type. See the individual settings below for
the sources and scalings.

The value selected by parameter 58.31 EFB act1 transparent source is
sent as actual value 1. No scaling is applied (the 16-bit scalingis 1 =1
unit).

The value selected by parameter 58.31 EFB act1 transparent source is
sent as actual value 1 with a 16-bit scaling of 100 = 1 unit (ie. integer
and two decimals).

01.10 Motor torque is sent as actual value 1. The scaling is defined by
parameter 46.03 Torque scaling.

01.01 Motor speed used is sent as actual value 1. The scaling is
defined by parameter 46.01 Speed scaling.

01.06 Output frequency is sent as actual value 1. The scaling is
defined by parameter 46.02 Frequency scaling.

Motor position is sent as actual value 1. See parameter 90.06 Motor
position scaled.

Selects the type/source and scaling of actual value 1 transmitted to the
fieldbus network through the embedded fieldbus interface.
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Parameter (Number)

0 (Auto)

1 (Transparent)

2 (General)

3 (Torque)
4 (Speed)
5 (Frequency)

6 (Position)

Block Title Selection (Value) Descriptions
EMBEDDED EFB ACT1 TYPE (58.29) Default: 3 (Torque)

FIELDBUS Range: 0 - 6

(Continued)

Type/source and scaling follow the type of reference 2 selected by
parameter 58.27 EFB ref2 type. See the individual settings below for
the sources and scalings

The value selected by parameter 58.32 EFB act2 transparent source is
sent as actual value 2. No scaling is applied (the 16-bit scalingis 1 = 1
unit).

The value selected by parameter 58.32 EFB act2 transparent source is
sent as actual value 2 with a 16-bit scaling of 100 = 1 unit (ie. integer
and two decimals).

01.10 Motor torque is sent as actual value 2. The scaling is defined by
parameter 46.03 Torque scaling.

01.01 Motor speed used is sent as actual value 1. The scaling is
defined by parameter 46.01 Speed scaling.

01.01 Motor speed used is sent as actual value 2. The scaling is
defined by parameter 46.01 Speed scaling.

Motor position is sent as actual value 2. See parameter 90.06 Motor
position scaled.

Selects the type/source and scaling of actual value 2 transmitted to the
fieldbus network through the embedded fieldbus interface.

EFB STATUS WORD
TRANSPARENT SOURCE
(58.30)

0 (Not selected)

Default: 0 (Not selected)
Range: 0

None

Other (-) | Source selection (see Terms and abbreviations
Selects the source of the status word when 58.25 Control profile is set
to Transparent.
EFB STATUS ACT1 Default: 0 (Not selected)
TRANSPARENT SOURCE Range: 0
(58.31)
0 (Not selected) [ None

Other (-) | Source selection (see Terms and abbreviations
Selects the source of actual value 1 when 58.28 EFB act1 type is set
to Transparent or General.
EFB STATUS ACT2 Default: 0 (Not selected)
TRANSPARENT SOURCE Range: 0
(58.32)
0 (Not selected) [ None

Other (-)

Source selection (see Terms and abbreviations

Selects the source of actual value 1 when 58.29 EFB act2 type is set
to Transparent or General.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

EMBEDDED
FIELDBUS
(Continued)

ADDRESSING MODE (58.33)

0 (Mode 0)

1 (Mode 1)

2 (Mode 2)

Default: 0 (Mode 0)
Range: 0 -2

16-bit values (groups 1 - 99, indexes 1 - 99):

Register address = 400000 + 100 x parameter group + parameter
index. For example, parameter 22.80 would be mapped to register
400000 + 2200 + 80 = 402280.

32-bit values (groups 1 - 99, indexes 1 - 99):

Register address = 420000 + 200 x parameter group + 2 x parameter
index. For example, parameter 22.80 would be mapped to register
420000 + 4400 + 160 = 424560.

16-bit values (groups 1 - 255, indexes 1 - 255):

Register address = 400000 + 256 x parameter group + parameter
index. For example, parameter 22.80 would be mapped to register
400000 + 5632 + 80 = 405712.

32-bit values (groups 1 - 127, indexes 1 - 255):

Register address = 400000 + 512 x parameter group + 2 x parameter
index. For example, parameter 22.80 would be mapped to register
400000 + 11264 + 160 = 411424.

Defines the mapping between parameters and holding registers in the
400101 - 465535 Modbus register range.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.

WORD ORDER (58.34)

0 (HI-LO)

1 (LO-HI)

Default: 1 (LO-HI)
Range: 0, 1

The first register contains the high order word, the second contains
the low order word.

The first register contains the low order word, the second contains the
high order word.

Selects in which order 16-bit registers of 32-bit parameters are
transferred.

For each register, the first byte contains the high order byte and the
second byte contains the low order byte.

Changes to this parameter take effect after the control unit is rebooted
or the new settings validated by parameter 58.06 Communication
control.

EFB COMM SUPERVISION
FORCE (58.36)

Default: 0000b
Range: 0000b - 0111b

Activates fieldbus communication monitoring separately for each
control location (see section Local control vs. external control).

The parameter is primarily intended for monitoring the communication
with EFB when it is connected to the application program and not
selected as a control source by drive parameters.

Bit Name

Information

1 = Communication monitoring active
when Ext 1 is being used

1 = Communication monitoring active
when Ext 2 is being used

1 = Communication monitoring active
when local control is being used

0 Ext 1

1 Ext 2

2 Local

3-15 | Reserved

3AXD50000011888

Startup Assistant & Parameters 12-83




Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

)
)
)
)
5 (Act1 16bit)
6 (Act2 16bit)
11 (CW 32bit)
12 (Ref1 32bit)
13 (Ref2 32bit)
14 (SW 32bit)
15 (Act1 32bit)
16 (Act2 32bit)

21 (CW2 16bit)

24 (SW2 16bit)

31 (RO/DIO control word
32 (AO1 data storage,

33 (AO2 data storage

40 (Feedback data storage

_— = = =

41 (Setpoint data storage
Other (-

— =

Block Title Selection (Value) Descriptions
EMBEDDED DATA I/0 1 (58.101) Default: 1 (CW 16bit)
FIELDBUS Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41
(Continued) 0 (None) | None
1 (CW 16bit) | Control Word (16 bits)
2 (Ref1 16bit) | Reference REF1 (16 bits)
3 (Ref2 16bit) | Reference REF2 (16 bits)
4 (SW 16bit) | Status Word (16 bits)

Actual value ACT1 (16 bits)

Actual value ACT2 (16 bits)

Control Word (32 bits)

Reference REF1 (32 bits)

Reference REF2 (32 bits)

Status Word (32 bits)

Actual value ACT1 (32 bits)

Actual value ACT2 (32 bits)

Control Word 2 (16 bits)
When a 32-bit control word is used, this setting means the mostsignificant
16 bits

Status Word 2 (16 bits).
When a 32-bit control word is used, this setting means the mostsignificant
16 bits

Parameter 10.99 RO/DIO control word

Parameter 13.91 AO1 data storage

Parameter 13.92 AO2 data storage

Parameter 40.91 Feedback data storage

Parameter 40.92 Setpoint data storage

Source selection (see Terms and abbreviations)

Defines the address in the drive which the Modbus master accesses
when it reads from or writes to register address 400001.

The master defines the type of the data (input or output). The value is
transmitted in a Modbus frame consisting of two 16-bit words. If the
value is 16-bit, it is transmitted in the LSW (least significant word). If
the value is 32-bit, the subsequent parameter is also reserved for it
and must be set to None.

DATA 1/0 2 (58.102)

Default: 2 (Ref1 16bit)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Defines the address in the drive which the Modbus master accesses
when it reads from or writes to register address 400002.
For the selections, see parameter 58.101 Data I/O 1.

DATA I/0 3 (58.103)

Default: 3 (Ref2 16bit)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Defines the address in the drive which the Modbus master accesses
when it reads from or writes to register address 400003.
For the selections, see parameter 58.101 Data I/O 1.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

EMBEDDED
FIELDBUS
(Continued)

DATA I/0 4 (58.104)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Defines the address in the drive which the Modbus master accesses
when it reads from or writes to register address 400004.
For the selections, see parameter 58.101 Data I/0 1.

DATA 1/0 5 (58.105)

Default: 4 (SW 16bit)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Defines the address in the drive which the Modbus master accesses
when it reads from or writes to register address 400005.
For the selections, see parameter 58.101 Data I/O 1.

DATA I/0 6 (58.106)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Defines the address in the drive which the Modbus master accesses
when it reads from or writes to register address 400006.
For the selections, see parameter 58.101 Data I/O 1.

DATA I/0 7 (58.107)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400007.
For the selections, see parameter 58.101 Data I/0 1.

DATA I/0 8 (58.108)

Default: 0 (None)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400008.
For the selections, see parameter 58.101 Data I/O 1.

DATA 1/0 9 (58.109)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400009.
For the selections, see parameter 58.101 Data I/O 1.

DATA 1/0 10 (58.110)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400010.
For the selections, see parameter 58.101 Data I/0 1.

DATA 1/0 11 (58.111)

Default: 0 (None)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400011.
For the selections, see parameter 58.101 Data I/O 1.

DATA I/0 12 (58.112)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400012.
For the selections, see parameter 58.101 Data I/0 1.

DATA 1/0 13 (58.113)

Default: 0 (None)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400013.
For the selections, see parameter 58.101 Data I/O 1.

DATA I/0 14 (58.114)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400014.
For the selections, see parameter 58.101 Data I/O 1.
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Parameter (Number)

Block Title Selection (Value) Descriptions
EMBEDDED DATA 1/0 15 (58.115) Default: 0 (None)

FIELDBUS Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41
(Continued)

Parameter selector for Modbus register address 400015.
For the selections, see parameter 58.101 Data I/O 1.

DATA 1/0 16 (58.116)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400016.
For the selections, see parameter 58.101 Data I/O 1.

DATA 1/0 17 (58.117)

Default: 0 (None)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400017.
For the selections, see parameter 58.101 Data I/O 1.

DATA 1/0 18 (58.118)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400018.
For the selections, see parameter 58.101 Data I/0 1.

DATA I/0 19 (58.119)

Default: 0 (None)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400019.
For the selections, see parameter 58.101 Data I/O 1.

DATA 1/0 20 (58.120)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400020.
For the selections, see parameter 58.101 Data I/O 1.

DATA I/0 21 (58.121)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400021.
For the selections, see parameter 58.101 Data I/0 1.

DATA 1/0 22 (58.122)

Default: 0 (None)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400022.
For the selections, see parameter 58.101 Data I/O 1.

DATA 1/0 23 (58.123)

Default: 0 (None)
Range: 0 - 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400023.
For the selections, see parameter 58.101 Data I/0 1.

DATA 1/0 22 (58.122)

Default: 0 (None)
Range: 0- 6, 11 - 16, 21, 24, 31 - 33, 40, 41

Parameter selector for Modbus register address 400024.
For the selections, see parameter 58.101 Data I/O 1.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

TRICKLE CURRENT

Trickle current prevents rotation of fan during standby condition (anti wind mill feature). This can be caused
by exterior wind conditions or by adjacent tower airflow that can act on the fan blades. Trickle current will
produce a low level dc voltage across the windings of the direct drive motor. The dc voltage when applied

to a permanent magnet motor will

inhibit rotation of the fan blades. As a secondary benefit the voltage will

produce enough heating in the motor windings to inhibit condensation in the motor caused by humidity.
Operation will be while the tower is in a power on but standby mode.

TRICKLE CURRENT ENABLE
(74.01)

0 (Disable)
1 (Enable)
2 (Fieldbus)

Default: O (Disable)
Range: 0 -2

Disable trickle current.

Enable trickle current.

Fieldbus CTD cmd Word bit 0

Software Enable (1) or Disable (0) trickle current parameter setting.
A hardware enable on DIO1 is also required to activate trickle current.

TRICKLE CURRENT LEVEL
(74.02)

Default: 100W
Range: 0 - 500W

The level of trickle current is determined by frame size of the motor and
input to the drive power level, no decimal required. Formula for how
current value is determined:

Frame Size Family Motor Wattage
FL2800 72
FL4400 119
FL5800 500

Trickle Current = /_*Wattage
3 *StatorR

Setting is entered as a power level.

TRICKLE DELAY TIME (74.03)

Default: 1 Min
Range: 0 - 10 Min

The time delay before trickle current starts. This delay ensures the motor
has ramped down and stopped prior to trickle current beginning.

DE-ICE FUNCTION

This is a cooling tower function to

run at a low speed but in the opposite direction than standard. Primarily

this function is to prevent ice buildup in towers for colder climates. De-ice function consists of a setting for

the speed and a time value.

DE-ICE ENABLE (75.01)

0 (Disable)
1 (Enable)
2 (Fieldbus)

Default: 0 (Disable)
Range: 0 - 1

Disable De-ice function

Enable De-ice function

Fieldbus CTD cmd Word bit1

Software Enable (1) or Disable (0) De-ice function. A hardware enable on
DIO2 is also required to activate de-ice function.

DE-ICE SPEED (75.02)

Default: 30%
Range: 0 - 100%

The minimum value should not be allowed to be programmed at less than
30% motor base speed.

DE-ICE RUN TIME (75.03)

Default: 1 Min.
Range: 0 - 60 Mins.

Value of time to run in de-ice function when Software Enable is active, and
a hardware input is present. Drive will run at De-Ice function speed for the
set run time and then shut down.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

CTD MOTOR
CONTROL

AUTOPHASING CURRENT
(76.01)

Default: 50% Current
Range: 0 to 150% Current

The Autophasing current is the DC current level the drive puts out to line
up the rotor.

AUTOPHASING TIME (76.02)

Default: 100 Seconds
Range: 0 to 100 Seconds

The Autophasing time is how long the rotor can take to settle out before
rotation is started. Because of the high inertia of the large fans, it could
take 100 seconds to settle out.

OPERATING MODE (76.03)

AW N =

Default: 1 (2-Wire)
Range: 0 - 4

2-Wire

3-Wire

PID control

Fieldbus

Operating Mode sets the method to start the drive for normal operation.
Mode 1-4 configures DI1 and DI2 for EXT2 control. Custom mode allows
custom programming of EXT1 control. Trickle and De-Ice always use
EXT2. In modes 1-4, De-Ice has priority and Trickle will automatically start
when drive is in standby.

In Custom mode drive must be stopped before De-Ice will start. Trickle
must be stopped before normal run.

The CTDD application requires a limited set of operating modes. It is
envisioned that the selection for this will be through CTDD Setup assistant
programmed.

CT MINIMUM SPEED (76.04)

Default: 0 RPM
Range: 0 to 650 RPM

Sets the minimum forward operating speed of the CTDD motor.

HW
CONFIGURATION

SUPPLY VOLTAGE (95.01)

0 (Not Given)

1 (208...240V)
2 (380...415V)
3 (440...480V)

4 (500V)
5 (525...600V)
6 (660...690V)

Default: -
Range: 0-6

No voltage range selected. The drive will not start modulating before a
range is selected.

208...240V

380...415V  (Default for Demo Unit)

440...480V

500V (Default for normal drive)

525...600V

660...690V

Selects the supply voltage range. This parameter is used by the drive to
determine the nominal voltage of the supply network. The parameter also
affects the current ratings and the DC voltage control functions (trip and
brake chopper activation limits) of the drive.

WARNING: An incorrect setting may cause the motor to rush
uncontrollably, or the brake chopper or resistor to
overload.

Note: The selections shown depend on the hardware of the drive. If
only one voltage range is valid for the drive in question, it is
selected by default.
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Block Title

Parameter (Number)
Selection (Value)

Descriptions

HW
CONFIGURATION

CONTROL BOARD SUPPLY
(95.04)

0 (Internal 24V)

1 (External 24V)
2 (Redundant external 24V)

Default: O (Internal 24V)
Range: 0 - 2

The drive control unit is powered from the drive power unit it is
connected to.

The drive control unit is powered from an external power supply.

(Type BCU control units only) The drive control unit is powered from
two redundant external power supplies. The loss of one of the supplies
generates a warning (AFEC External power signal missing).

Specifies how the control unit of the drive is powered.

SYSTEM

LANGUAGE (96.01)

Not selected
English
Deutsch
ltaliano
Espaiol
Portugues
Nederlands
Francais
Dansk
Suomi

Svenska
Russki
Polski
Czech
Turkce

Default: English
Range: -

None

English

German

Italian

Spanish

Portuguese

Dutch

French

Danish

Finnish

Swedish

Russian

Polish

Czech

Turkish

Selects the language of the parameter interface and other displayed

information when viewed on the control panel.

Notes:

¢ Not all languages listed below are necessarily supported.

e This parameter does not affect the languages visible in the Drive
composer PC tool. (Those are specified under View — Settings.)

PASS CODE (96.02)

14
13
12

Default: -
Range: 0 to 99999999

CTDD User

Fieldbus

Expert Commissioner

Does not default. Setting access level to 13 (Fieldbus) opens all Fieldbus
applicable parameters (groups 50 to 56 and monitoring parameters 3.05,
3.06, 6.01 and 6.11). Expert commissioner enables all parameters in the
drive by setting 96.02 = 12.
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Parameter (Number)

Block Title Selection (Value) Descriptions
SYSTEM ACCESS LEVELS STATUS Default: Read Only
(Continued) (96.03) Range: -
11 | Expert Commissioner
12 | Fieldbus
13 | CTDD User

Shows which access levels have been activated by pass codes entered
into parameter 96.02 Pass code.

Parameter 96.03 shows the current access level setting, note ABB default
will show active with the addition of the set level shown above. Value is
offset by one from the password entered.

MACRO SELECT (96.04)

Default: CTDD
Range:

CTDD

Done

Selects the application macro. Only CTDD macro is available.

After a selection is made, the parameter reverts automatically to Done.

NOTE: Selecting 96.04 will cause a reset to factory default (selecting
CTDD).

MACRO ACTIVE (96.05)

Default: Read Only
Range: CTDD

CTDD

Defaults to CTDD.
To change the macro, use parameter 96.04 Macro select.

PARAMETER RESTORE (96.06)

0 (Done)

8 (Restore defaults)

62 (Clear all)

Default: 0 (Done)
Range: 0, 8, 62

Restoring is completed.

All editable parameter values are restored to default values, except

e motor data and ID run results

control panel/PC communication settings

I/O extension module settings

fieldbus adapter settings

encoder configuration data

parameter 95.20 HW options word 1 and the differentiated defaults
implemented by it.

All editable parameter values are restored to default values, except

e control panel/PC communication settings

e fieldbus adapter settings

e parameter 95.20 HW options word 1 and the differentiated defaults
implemented by it.

PC tool communication is interrupted during the restoring.

Restores the original settings of the control program (parameter default
values).
Note: This parameter cannot be changed while the drive is running.
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Table 12-4 Level 1 Parameter Block Definitions

Block Title

Parameter (Number)
Selection (Value)

Descriptions

SYSTEM
(Continued)

PARAMETER SAVE
MANUALLY (96.07)

0 (Done)
1 (Save)

Default: 0 (Done)
Range: 0, 1

Save completed.

Save in progress.

Saves the valid parameter values to permanent memory. This parameter

should be used to store values sent from a fieldbus, or when using an

external power supply to the control board as the supply might have a

very short hold-up time when powered off.

Note: A new parameter value is saved automatically when changed from
the PC tool or control panel but not when altered through a fieldbus
adapter connection.

UNIT SELECTION (96.16)

Default: 0001 0001
Range: 0000h - FFFFh

Selects the unit of parameters indicating power, temperature and torque.
Default setting is HP, °F and Ib-ft.

Bit Name Information
0=kw
0 Power unit
1 =hp default
1 Reserved
0=C (°C) default
2 Temperature unit
1=F(°F)
3 Reserved
0=Nm (N-m)
4 Torque unit
1 = Ibft (Ib-ft) default
5-15 | Reserved
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Table 12-4 Level 1 Parameter Block Definitions

Block Title

Parameter (Number)
Selection (Value)

Descriptions

MOTOR DATA

MOTOR TYPE (99.03)

Default: 1 (PMSM)
Range: 0, 1

Training Demo

Permanent magnet synchronous motor. Three-phase AC synchronous
motor with permanent magnet rotor and sinusoidal Back EMF voltage.

Selects the motor type.
Note: This parameter cannot be changed while the drive is running.

MOTOR CONTROL MODE
(99.04)

Default: 0 (DTC)
Range: 0, 1

Direct torque control. This mode is suitable for most applications.

Note: Instead of direct torque control, scalar control is also available,

and should be used in the following situations:

e with multimotor applications 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 the motor identification (ID run)

e if the nominal current of the motor is less than 1/6 of the nominal
output current of the drive

e if the drive is used with no motor connected (for example, for test
purposes).

See also section Operating modes of the drive.

Scalar control. The outstanding motor control accuracy of DTC cannot

be achieved in scalar control.

Refer to the DTC selection above for a list of applications where scalar

control should definitely be used.

Notes:

e  Correct motor operation requires that the magnetizing current of the
motor does not exceed 90% of the nominal current of the inverter.

e Some standard features are disabled in scalar control mode.

See also section Scalar motor control (page 60), and section Operating

modes of the drive.

Selects the motor control mode.

MOTOR NOMINAL CURRENT
(99.06)

Default: 0.0 A
Range: 0.0 - 6400.0 A

Defines the nominal motor current. Must be equal to the value on the
motor rating plate. If multiple motors are connected to the drive, enter the
total current of the motors.

Note: This parameter cannot be changed while the drive is running.

BACK EMF VOLTAGE (99.07)

Default: Back EMF
Range: 0.0 - 800.0

Defines the motor Back EMF voltage. This setting must match the value

on the auxiliary rating plate of the motor.

Notes:

e  With permanent magnet motors, the nominal voltage is the Back EMF
voltage at nominal speed of the motor.

e The stress on the motor insulation is always dependent on the drive
supply voltage. This also applies to the case where the motor voltage
rating is lower than that of the drive and the supply.

e This parameter cannot be changed while the drive is running.

MOTOR NOMINAL
FREQUENCY (99.08)

Default: 0.0 Hz
Range: 0.0 - 500.0 Hz

Defines the nominal motor frequency. This setting must match the value
on the rating plate of the motor.
Note: This parameter cannot be changed while the drive is running.
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Table 12-4 Level 1 Parameter Block Definitions

. Parameter (Number) -
Block Title Selection (Value) Descriptions
MOTOR DATA MOTOR NOMINAL SPEED Default: 0 RPM
(Continued) (99.09) Range: 0 - 650 RPM
Defines the nominal motor speed. The setting must match the value on
the rating plate of the motor.
Note: This parameter cannot be changed while the drive is running.
MOTOR NOMINAL POWER Default: 0.00 kW or hp
(99.10) Range: -10000.00 to +10000.00 kW or -13404.83 to +13404.83 hp
Defines the nominal motor power. The setting must match the value on
the rating plate of the motor. The unit is selected by parameter 96.16 Unit
selection.
Note: This parameter cannot be changed while the drive is running.
ID RUN REQUESTED (99.13) Default: 0 (None)
Range: 0- 6
0 (None) | See Firmware Manual.
1 (Normal) | See Firmware Manual.
2 (Reduced) | See Firmware Manual.
Preferred ID run mode for cooling tower applications -- Standstill
3 (Standstill ID run. The motor is injected with DC current. With an AC induction
(asynchronous) motor, the motor shaft is not rotated. With a permanent
magnet motor, the shaft can rotate up to half a revolution.
4 (Autophasing) | See Firmware Manual.
5 (Current Measurement .
Calibration) See Firmware Manual.
6 (Advanced) | See Firmware Manual.
7 (Advanced Standstill) | See Firmware Manual.
Selects the type of the motor identification routine (ID run) performed
at the next start of the drive. During the ID run, the drive will identify the
characteristics of the motor for optimum motor control.
If no ID run has been performed yet (or if default parameter values have
been restored using parameter 96.06 Parameter restore), this parameter is
automatically set to Standstill, signifying that an ID run must be
performed. After the ID run, the drive stops and this parameter is
automatically set to None.
Notes:
e  For the Advanced ID run, the machinery must always be de-coupled
from the motor.
e  With a permanent magnet or synchronous reluctance motor, a
Normal, Reduced or Standstill ID run requires that the motor shaft is
NOT locked and the load torque is less than 10%.
e With scalar control mode (99.04 Motor control mode = Scalar), only
the Current measurement calibration ID run mode is possible.
e Once the ID run is activated, it can be canceled by stopping the drive.
e The ID run must be performed every time any of the motor
parameters (99.04, 99.06 - 99.12) have been changed.
e Ensure that the Safe torque off and emergency stop circuits (if any)
are closed during the ID run.
e Mechanical brake (if present) is not opened by the logic for the ID run.
e This parameter cannot be changed while the drive is running.
LAST ID RUN PERFORMED Default: 0 (None)
(99.14) Range: 0 - 6
Shows the type of ID run that was performed last.
e See parameter 99.13.
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Table 12-4 Level 1 Parameter Block Definitions

Parameter (Number)

Block Title Selection (Value) Descriptions
MOTOR DATA MOTOR POLEPAIRS Default: Read Only
(Continued) CALCULATED (99.15) Range: 0 - 1000

Calculated number of pole pairs in the motor.

MOTOR PHASE ORDER (99.16)

0UVW
1 (UWV)

Default: 0 (U V W)
Range: 0, 1

Normal

Reversed Rotation Direction

Switches the rotation direction of motor. This parameter can be used if the

motor turns in the wrong direction (i.e. because of the wrong phase order

in the motor cable), and correcting the cabling is considered impractical.

Note: Changing this parameter does not affect speed reference polarities,
so positive speed reference will rotate the motor forward. The phase
order selection ensures that “forward” is the correct direction.
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13.1

13.2

Chapter 13

Troubleshooting

The ACS880+N5350 will annunciate events that are abnormal during operation as a warnings or fault. The codes and names
of active warnings/faults are displayed on the control panel of the drive. Only the codes of warnings/faults are available over
fieldbus.

The chapter lists the warning and fault messages including possible causes and corrective actions. The causes of most
warnings and faults can be identified and corrected using the information in this chapter.

Warnings and Faults

Warnings do not need to be reset; they stop showing when the cause of the warning ceases. Warnings do not latch and the
drive will continue to operate the motor.

Faults do latch inside the drive and cause the drive to trip, and the motor stops. After the cause of a fault has been removed,
the fault can be reset from a selectable 386 Fault tracing source (see parameter 31.11 Fault reset selection) such as the
control panel, Drive composer PC tool, the digital inputs of the drive, or fieldbus. After the fault is reset, the drive can be
restarted.

13.1.1 Pure Events
In addition to warnings and faults, there are pure events that are only recorded in the event log of the drive. The codes of
these events are included in the Warning messages table.

13.1.2 Editable Messages
For some warnings and faults, the message text can be edited and instructions and contact information added. To edit these
messages, choose Menu - Settings - Edit texts on the control panel.

Warning/Fault History

13.2.1 Event Log

All indications are stored in the event log with a time stamp and other information. The event log can be accessed from the
main Menu on the control panel. It can also be accessed (and reset) using the Drive composer PC tool. In Drive composer,
some faults are presented with additional data recorded prior to the fault; refer to Drive composer Start-up and maintenance
PC tool User’s manual (3AUA0000094606.

13.2.2 Auxiliary Codes
Some events generate an auxiliary code that often helps in pinpointing the problem. On the control panel, the auxiliary code
is stored as part of the details of the event; in the Drive composer PC tool, the auxiliary code is shown in the event listing.

13.2.3 Parameters that Contain Warning/Fault Information

The drive is able to store a list of the active faults actually causing the drive to trip at the present time. The faults are
displayed in parameter group 04 Warnings and faults. The parameter group also displays a list of faults and warnings that
have previously occurred.
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13.3 Warning Messages

NOTE: This list contains events that only appear in the Event Log.

Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Warning Fault # Cause What to do

Current Calibration | A2A1 Current offset and gain Informative warning. (See parameter 99.13 ID run
measurement calibration requested.)
will occur at next start.

Overcurrent A2B1 Output current has Check motor load.
exceeded internal fault Check acceleration times in parameter group 23 Speed
limit. reference ramp (speed control), 26 Torque reference chain

(torque control) or 28 Frequency reference chain
(frequency control). Also check parameters 46.01 Speed
scaling, 46.02 Frequency scaling and 46.03 Torque
scaling.

Check motor and motor cable (including phasing and
delta/star connection).

Check there are no contactors opening and closing in
motor cable.

Check that the start-up data in parameter group 99
corresponds to the motor rating plate.

Check that there are no power factor correction
capacitors or surge absorbers in motor cable.

Check encoder cable (including phasing).

Earth leakage A2B3 Drive has detected load Check there are no power factor correction capacitors or
unbalance typically due to | surge absorbers in motor cable.
earth fault in motor or Check for an earth fault in motor or motor cables by
motor cable. measuring the insulation resistances of motor and motor

cable.

Try running the motor in scalar control mode if allowed.
(See parameter 99.04 Motor control mode.)

If no earth fault can be detected, contact your local ABB
representative.

Short circuit A2B4 Short-circuit in motor Check motor and motor cable for cabling errors.
cable(s) or motor. Check there are no power factor correction capacitors or

surge absorbers in motor cable.

IGBT overload A2BA Excessive IGBT junction to | Check motor cable.
case temperature. This Check ambient conditions.
warning protects the Check air flow and fan operation.

IGBT(s) and can be Check heatsink fins for dust pick-up.
activated by a short Check motor power against drive power.
circuit in the motor cable.

DC link overvoltage | A3A1 Intermediate circuit DC Check the supply voltage setting (parameter 95.01 Supply
voltage too high (when the | voltage). Note that the wrong setting of the parameter
drive is stopped). may cause the motor to rush uncontrollably, or may

. . — overload the brake chopper or resistor.

DC link A3A2 Intermediate circuit DC Check the supply voltage. If the problem persists, contact

undervoltage voltage too low (when the our local ABB representative
drive is stopped). y P ’

DC not charged A3AA The voltage of the
intermediate DC circuit
has not yet risen to
operating level.

DC voltage A3C1 Difference in DC voltages | Contact your local ABB representative.

difference between parallel-
connected inverter
modules.

Motor cable A480 Calculated motor cable Check the settings of parameters 35.61 and 35.62.

overload temperature has exceeded | Check the dimensioning of the motor cable in regard to

warning limit.

required load.
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Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Warning Fault # Cause What to do
Incorrect A490 Sensor type mismatch Check the settings of temperature source parameters
temperature 35.11 and 35.21 against 91.21 and 91.24.
sensor setup Faulty wiring between an Check the wiring of the sensor.
encoder interface module | The auxiliary code (see the event log) identifies the
and the temperature interface module. (0 = Module 1, 1 = Module 2).
sSensor.
External A491 Measured temperature Check the value of parameter 35.02 Measured
temperature 1 has exceeded warning temperature 1.
1 limit. Check the cooling of the motor (or other equipment
(Editable message text) whose temperature is being measured).
9 Check the value of 35.13 Temperature 1 warning limit.
External A492 Measured temperature Check the value of parameter 35.03 Measured
temperature 2 has exceeded warning temperature 2.
2 limit. Check the cooling of the motor (or other equipment
. whose temperature is being measured).
(Bdtable message tex) Check the value of 35.23 Temperature 2 warning limit.
IGBT A4A1 Estimated drive IGBT Check ambient conditions.
overtemperature temperature is excessive. | Check air flow and fan operation.
Check heatsink fins for dust pick-up.
Check motor power against drive power.
Cooling A4A9 Drive module temperature | Check ambient temperature. If it exceeds 40°C (104°F),
is excessive. ensure that load current does not exceed derated load
capacity of drive. See appropriate Hardware Manual.
Check drive module cooling air flow and fan operation.
Check inside of cabinet and heatsink of drive module for
dust pick-up. Clean whenever necessary.
Excess temperature | A4B0O Power unit module Check ambient conditions.
temperature is excessive. | Check air flow and fan operation.
Check heatsink fins for dust pick-up.
Check motor power against drive power.
Excess temperature | A4B1 High temperature Check the motor cabling.
difference difference Check cooling of drive module(s).
between the IGBTs of
different phases.
IGBT temperature A4F6 Drive IGBT temperature is | Check ambient conditions.
excessive. Check air flow and fan operation.
Check heatsink fins for dust pick-up.
Check motor power against drive power.
PU communication | A580 Communication errors Check the connections between the drive control unit and
detected between the the power unit.
drive control unit and the
power unit.
Safe torque off A5A0 Safe torque off function is | Check safety circuit connections. For more information,
Programmable warning: active, i.e. safety circuit see appropriate drive hardware manual and description of
31.22 STO indication signal(s) connected to parameter 31.22 STO indication run/stop.
run/stop connector XSTO is lost.
Measurement circuit | ASEA Problem with internal Contact your local ABB representative.
temperature temperature measurement
of the drive.
PU board powerfail | ASEB Power unit power supply Contact your local ABB representative.
failure.
PU communication | ASEC Communication errors Check the connections between the drive control unit and
internal detected between the the power unit.
drive control unit and the
power unit.
Measurement circuit | ASED Measurement circuit fault. | Contact your local ABB representative.

ADC
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Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Warning Fault # Cause What to do

Measurement circuit | ASEE Measurement circuit fault. | Contact your local ABB representative.

DFF

PU state feedback | ASEF State feedback from Contact your local ABB representative.
output phases does not
match control signals.

Charging feedback | A5F0 Charging feedback signal | Check the feedback signal coming from the charging
missing. system.

Motor nominal value | A6A4 The motor parameters are | Check the settings of the motor configuration parameters
set incorrectly. in group 99.

The drive is not Check that the drive is sized correctly for the motor.
dimensioned correctly.

No motor data ABA5 Parameters in group 99 Check that all the required parameters in group 99 have
have not been set. been set.

Note: It is normal for this warning to appear during the
start-up and continue until the motor data is entered.

Supply voltage ABA6 The supply voltage has Set supply voltage in parameter 95.01 Supply voltage.

unselected not been defined.

FBA A parameter A6D1 The drive does not have a | Check PLC programming.

conflict functionality requested Check settings of parameter groups 50 Fieldbus adapter
by a PLC, or requested (FBA) and 51 FBA A settings.
functionality has not been
activated.

FBA B parameter A6D2 The drive does not have a | Check PLC programming.

conflict functionality requested Check settings of parameter groups 50 Fieldbus adapter
by a PLC, or requested (FBA) and 54 FBA B settings.
functionality has not been
activated.

Al parametrization ABE5 The current/voltage Check the event log for an auxiliary code. The code
hardware setting of an identifies the analog input whose settings are in conflict.
analog input does Adjust either the hardware setting (on the drive control
not correspond to unit) or parameter 12.15/12.25.
parameter settings. Note: Control board reboot (either by cycling the power or

through parameter 96.08 Control board boot) is required
to validate any changes in the hardware settings.

Motor stall A780 Mofcor is operating in stall | Check motor Ioaq and drive ratings.

Programmable warning: region because of e.g. Check fault function parameters.

31.24 Stall function excessive load or
insufficient motor power.

Motor fan A781 No feedback received Check external fan (or other equipment controlled) by the

- from external fan. logic.

gg.)%grgnéibgaﬁimght type Check settings of parameters 35.100...35.106.

FEN temperature A782 Error in temperature Check that parameter 35.11 Temperature 1 source /
measurement when 35.21 Temperature 2 source setting corresponds to actual
temperature sensor (KTY | encoder interface installation.
or PTC) connected to
encoder interface FEN-xx
is used.
Error in temperature FEN-01 does not support temperature measurement with
measurement when KTY KTY sensor. Use PTC sensor or other encoder interface
sensor connected to module.
encoder interface FEN-01
is used.

Brake resistor A791 Brake resistor broken or Check that a brake resistor has been connected.

not connected.

Check the condition of the brake resistor.

13-4 Troubleshooting

3AXD50000011888



Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Warning Fault # Cause What to do
BR excess A793 Brake resistor temperature | Stop drive. Let resistor cool down.
temperature has exceeded warning Check resistor overload protection function settings
limit defined by parameter | (parameter group 43 Brake chopper).
43.12 Brake resistor Check warning limit setting, parameter 43.12 Brake
warning limit. resistor warning limit.
Check that the resistor has been dimensioned correctly.
Check that braking cycle meets allowed limits.
BR data A794 Brake resistor data has Check the resistor data settings (parameters
not been given. 43.08...43.10).
Speed feedback A797 Speed feedback Check the event log for an auxiliary code (format XXYY
configuration configuration has 7777). “XX” specifies the number of the encoder interface
changed. module (01: 91.11/91.12, 02: 91.13/91.14), “YY” specifies
the encoder (01: 92 Encoder 1 configuration, 02: 93
Encoder 2 configuration). “ZZZZ” indicates the problem
(see actions for each code below).
0001 Adapter not found in Check module location (91.12 or 91.14).
specified slot.
0002 Detected type of interface | Check the module type (91.11 or 91.13) against status
module does not match (91.02 or 91.03).
parameter setting.
0003 Logic version too old. Contact your local ABB representative.
0004 Software version too old. | Contact your local ABB representative.
0006 Encoder type incompatible | Check module type (91.11 or 91.13) against encoder type
with interface module (92.01 or 93.01).
type.
0007 Adapter not configured. Check module location (91.12 or 91.14).
0008 Speed feedback Use parameter 91.10 Encoder parameter refresh) to
configuration has validate any changes in the settings.
changed.
BC short circuit A79B Short circuit in brake Replace brake chopper if external. Drives with internal
chopper IGBT choppers will need to be returned to ABB.
Ensure brake resistor is connected and not damaged.
BC IGBT excess A79C Brake chopper IGBT Let chopper cool down.
temperature temperature has exceeded | Check for excessive ambient temperature.
internal warning limit. Check for cooling fan failure.
Check for obstructions in the air flow.
Check the dimensioning and cooling of the cabinet.
Check resistor overload protection function settings
(parameters 43.06...43.10).
Check minimum allowed resistor value for the chopper
being used.
Check that braking cycle meets allowed limits.
Check that drive supply AC voltage is not excessive.
Mechanical brake A7A1 Status of mechanical Check mechanical brake connection.
closing failed brake acknowledgement Check mechanical brake settings in parameter group 44
Programmable warning: is not as expected during | Mechanical brake control.
44.17 Brake fault function brake close. Check that acknowledgement signal matches actual
status of brake.
Mechanical brake A7TA2 Status of mechanical Check mechanical brake connection.

opening failed

Programmable warning:
44.17 Brake fault function

brake acknowledgement
is not as expected during
brake open.

Check mechanical brake settings in parameter group 44
Mechanical brake control.

Check that acknowledgement signal matches actual
status of brake.
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Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Warning Fault # Cause What to do
Mechanical brake A7A5 Open conditions of Check mechanical brake settings in parameter group 44
opening not allowed mechanical brake Mechanical brake control (especially 44.11 Keep brake
o cannot be fulfilled (for closed).
52??§as"l2‘k"et’f'§u“|¥af'u”n'2§?an example, brake has been | Check that acknowledgement signal (if used) matches
prevented from opening actual status of brake.
by parameter 44.11 Keep
brake closed).
FIO-11 Al ATAA The hardware current/ Check the event log for an auxiliary code (format 0000
parametrization voltage setting of an XXYY). “XX” specifies the number of the I/O extension
analog input (on an module (01: parameter group 14 1/0 extension module
I/0 extension module) 1, 02: 15 /O extension module 2, 03: 16 I/O extension
does not correspond to module 3). “YY” specifies the analog input on the module.
parameter settings. For example, in case of I/0 extension module 1, analog
input Al1 (auxiliary code 0000 0101), the hardware
current/voltage setting on the module is shown by
parameter 14.29. The corresponding parameter setting is
14.30. Adjust either the hardware setting on the module
or the parameter to solve the mismatch.
Note: Control board reboot (either by cycling the power or
through parameter 96.08 Control board boot) is required
to validate any changes in the hardware settings.
Extension I/0O A7AB The 1/0 extension module | Check the event log for an auxiliary code. The code
configuration failure types and locations indicates which I/O extension module is affected.
specified by parameters Check the type and location settings of the modules
do not match the detected | (parameters 14.01, 14.02, 15.01, 15.02, 16.01 and 16.02).
configuration. Check that the modules are properly installed.
Motor speed A7B0 No motor speed feedback | Check the event log for an auxiliary code (format XXYY
feedback is received. 2777). “XX” specifies the number of the encoder interface
. module (01: 91.11/91.12, 02: 91.13/91.14), “YY” specifies
Sé?fsraﬂg?gf ;zevgi%ranérllgf.ault the encoder (01: 92 Encoder 1 configuration, 02: 93
Encoder 2 configuration). “ZZZZ” indicates the problem
(see actions for each code below).
0001 Motor gear definition Check motor gear settings (90.43 and 90.44).
invalid or outside limits.
0002 Encoder not configured. Check encoder settings (92 Encoder 1 configuration or 93
Encoder 2 configuration).
Use parameter 91.10 Encoder parameter refresh) to
validate any changes in the settings.
0003 Encoder stopped working. | Check encoder status.
0004 Encoder drift detected. Check for slippage between encoder and motor.
FBA A A7CA Cyclical communication Check status of fieldbus communication. See user
communication between drive and documentation of fieldbus interface. .
Programmable warning: fieldbus adapter module Check settings of parameter groups 50 F!eldbus adapter
50.02 FBA A comm loss func A or between PLC and (FBA), 51 FBA A settings, 52 FBA A data in and 53 FBA A
fieldbus adapter data out.
module A is lost. Check cable connections.
Check if communication master is able to communicate.
FBAB A7C2 Cyclical communication Check status of fieldbus communication. See user
communication between drive and documentation of fieldbus interface.
. fieldbus adapter module Check settings of parameter group 50 Fieldbus adapter
g&?sgzraénsrzaé) I(?omr;\a;qn;ggé func B or between PLC and (FBA).
fieldbus adapter Check cable connections.
module B is lost. Check if communication master is able to communicate.
DDCS controller A7CA DDCS (fiber optic) Check status of controller. See user documentation of

comm loss

Programmable warning:
60.59 DDCS controller
comm loss function

communication between
drive and external
controller is lost.

controller.

Check settings of parameter group 60 DDCS
communication.

Check cable connections. If necessary, replace cables.
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Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Warning Fault # Cause What to do
MF comm loss A7CB Master/follower Check status of other drives on the master/follower link.
Programmable warning: communication is lost. Check settings of parameter group 60 DDCS
60.09 M/F comm loss function communication.
Check cable connections. If necessary, replace cables.
Encoder 1 ATEA Encoder error. Check the event log for an auxiliary code (format XXYY
2777). “XX” specifies the number of the encoder interface
module (01: 91.11/91.12, 02: 91.13/91.14), “YY” specifies
the encoder (01: 92 Encoder 1 configuration, 02: 93
Encoder 2 configuration). “ZZZZ” indicates the problem
(see actions for each code below).
0001 Cable fault Check the conductor order at both ends of the encoder
cable.
Check the groundings of the encoder cable.
If the encoder was working previously, check the encoder,
encoder cable and encoder interface module for damage.
See also parameter 92.21 Encoder cable fault mode.
0002 No encoder signal Check the condition of the encoder.
0003 Overspeed Contact your local ABB representative.
0004 Overfrequency Contact your local ABB representative.
0005 Resolver ID run failed Contact your local ABB representative.
0006 Resolver overcurrent fault | Contact your local ABB representative.
0007 Speed scaling error Contact your local ABB representative.
Panel loss ATEE Control panel or PC tool Check PC tool or control panel connection.
- selected as active control | Check control panel connector.
55‘.’35""&"%an?'uen?¥2¥!22%ss location for drive has Check mounting platform if being used.
action ceased communicating. Disconnect and reconnect the control panel.
Motor bearing A880 Warning generated by an [ Check the event log for an auxiliary code.
Programmable warnings: ontime timer or a value Check the source of the warning corresponding to the
33.14 On-time 1 counter. code:
e ossage 0: 33.13 On-time 1 source
warn message 1: 33.23 On-time 2 source
fv?;ﬁfn‘qlg'susz Cgume” 4: 33.58 Value counter 1 source
35,65 Valus counter 2 5: 33.63 Value counter 2 source.
warn message
Output relay A881 Warning generated by an | Check the event log for an auxiliary code.
edge counter. Check the source of the warning corresponding to the
Motor starts A88B2 Programmable warnings: | code:
Power ups A883 33.35 Edge counter 1 2: 33.33 Edge counter 1 source
- warn message 3: 33.43 Edge counter 2 source.
Main contactor A884 33.45 Edge counter 2
DC charge A885 warn message
On-time 1 A886 Warning generated by on- [ Check the source of the warning (parameter 33.13 On-
(Editable message tex) time timer 1. time 1 source).
Programmable warning:
33.14 On-time 1 warn
message
On-time 2 A887 Warning generated by on- [ Check the source of the warning (parameter 33.23 On-
(Editable message text) time timer 2. time 2 source).
Programmable warning:
33.24 On-time 2 warn
message
Edge counter 1 A888 Warning generated by Check the source of the warning (parameter 33.33 Edge

(Editable message text)
Programmable warning:
33.35 Edge counter 1
warn message

edge counter 1.

counter 1 source).
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Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Warning Fault # Cause What to do
Edge counter 2 A889 Warning generated by Check the source of the warning (parameter 33.43 Edge
(Editable message text) edge counter 2. counter 2 source).
Programmable warning:
33.45 Edge counter 2
warn message
Value counter 1 A88A Warning generated by Check the source of the warning (parameter 33.53 Value
(Editable message text) value counter 1. counter 1 source).
Programmable warning:
33.55 Value counter 1
warn message
Value counter 2 A88B Warning generated by Check the source of the warning (parameter 33.63 Value
(Editable message tex) value counter 2. counter 2 source).
Programmable warning:
33.65 Value counter 2
warn message
Device clean A88C Warning generated by an | Check the event log for an auxiliary code.
DG capacitor A88D ontime timer. Check the source of the warning corresponding to the
P Programmable warnings: | code:
Cabinet fan A88E 33.14 On-time 1 0: 33.13 On-time 1 source
g f ABBF warn message 1: 33.23 On-time 2 source
Cooling fan 88 33.24 On-time 2 10: 05.04 Fan on-time counter.
Additional cooling A890 warn message
Al supervision A8AOQ An analog signal is outside | Check signal level at the analog input.
Programmable warning: the limits specified for the [ Check the wiring connected to the input. . .
12.03 Al supervision analog input. Check the minimum and maximum limits of the input in
function parameter group 12 Standard Al.
Signal supervision A8BO Warning generated by Check the source of the warning (parameter 32.07, 32.17
(Editable message text) a signal supervision or 32.28).
Programmable warning: function.
32.06 Supervision 1 action
32.16 Supervision 2 action
32.26 Supervision 3 action
External warning 1 A981 Fault in external device 1. | Check the external device.
(Editable message text) Check setting of parameter 31.01 External event 1
Programmable warning: source.
31.01 External event 1 source
31.02 External event 1 type
External warning 2 A982 Fault in external device 2. | Check the external device.
(Editable message tex) Check setting of parameter 31.03 External event 2
Programmable warning: source.
31.03 External event 2 source
31.04 External event 2 type
External warning 3 A983 Fault in external device 3. | Check the external device.
(Editable message text) Check setting of parameter 31.05 External event 3
Programmable warning: source.
31.05 External event 3 source
31.06 External event 3 type
External warning 4 | A984 Fault in external device 4. | Check the external device.
(Editable message text) Check setting of parameter 31.07 External event 4
Programmable warning: source.
31.07 External event 4 source
31.08 External event 4 type
External warning 5 A985 Fault in external device 5. | Check the external device.
(Editable message text) Check setting of parameter 31.09 External event 5
Programmable warning: source.
31.09 External event 5 source
31.10 External event 5 type
FA2FA DDCS com AF80 DDCS (fiber optic) Check status of other converter (parameters 06.36 and
loss communication between 06.39).

Programmable warning:
60.79 INU-LSU com loss ctrl

converters (for example,
the inverter unit and the
supply unit) is lost.

Check settings of parameter group 60 DDCS
communication. Check the corresponding settings in the
control program of the other converter.

Check cable connections. If necessary, replace cables.

13-8 Troubleshooting

3AXD50000011888




Table 13-1 Warning Messages (Alphabetical by Keypad Text)

Programmable event:
31.22 STO indication run/stop

active, i.e. safety circuit
signal(s) connected to
connector XSTO is lost.

Warning Fault # Cause What to do
Line side unit AF85 The supply unit has If using a control panel or the Drive composer tool,
warning generated a warning. connect to the supply unit to read the warning code.
Refer to the firmware manual of the supply unit for
instructions related to the code.
Process PID sleep AF8C The drive is entering sleep | Informative warning. See section Sleep function for
mode mode. process PID control, and parameters 40.41...40.48.
Autoreset AFAA A fault is about to be Informative warning. See the settings in parameter group
autoreset. 31 Fault functions.
Emergency stop AFE1 Drive has received an Check that it is safe to continue operation. Then return
(off2) emergency stop (mode emergency stop push button to normal position. Restart
selection off2) command. | drive.
: . If the emergency stop was unintentional, check the
Emergency stop AFE2 Drive has received an source selected by parameter 21.05 Emergency stop
(off1 or off3) emergency stop (mode source
selection off1 or off3) ’
command.
Enable start signal AFEA No enable start signal Check the setting of (and the source selected by)
missing received. parameter 20.19 Enable start command.
(Editable message text)
Run enable missing | AFEB No run enable signal is Check setting of parameter 20.12 Run enable 1 source.
received. Switch signal on (e.g. in the fieldbus Control Word) or
check wiring of selected source.
External power AFEC 95.04 Control board Check the external 24 V DC power supply to the control
signal missing supply is set to External unit, or change the setting of parameter 95.04.
24V but no voltage is
connected to the
XPOW connector of the
control unit.
Identification run AFF6 Motor ID run will occur at | Informative warning.
next start.
Autophasing AFF7 Autophasing will occur at | Informative warning.
next start.
STO event B5A0 Safe torque off function is | Check safety circuit connections. For more information,

see appropriate drive hardware manual and description of
parameter 31.22 STO indication run/stop.
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13.4 Fault Messages

Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do
Calibration 2281 Measured offset of output | Try performing the current calibration again (select Current
phase current measurement calibration at parameter 99.13). If the fault
measurement or persists, contact your local ABB representative.
difference between output
phase U2 and W2 current
measurement is too great
(the values are updated
during current calibration).
Overcurrent 2310 Output current has Check motor load.
exceeded internal fault Check acceleration times in parameter group 23 Speed
limit. reference ramp (speed control), 26 Torque reference chain
(torque control) or 28 Frequency reference chain
(frequency control). Also check parameters 46.01 Speed
scaling, 46.02 Frequency scaling and 46.03 Torque
scaling.
Check motor and motor cable (including phasing and
delta/star connection).
Check there are no contactors opening and closing in
motor cable.
Check that the start-up data in parameter group 99
corresponds to the motor rating plate.
Check that there are no power factor correction
capacitors or surge absorbers in motor cable.
Check encoder cable (including phasing).
Earth leakage 2330 Drive has detected load Check there are no power factor correction capacitors or
Programmable fault: 31.20 unbalance typically due to | surge absorbers in motor cable.
Earth fault earth fault in motor or Check for an earth fault in motor or motor cables by
motor cable. measuring the insulation resistances of motor and motor
cable.
Try running the motor in scalar control mode if allowed.
(See parameter 99.04 Motor control mode.)
If no earth fault can be detected, contact your local ABB
representative.
Short circuit 2340 Short-circuit in motor Check motor and motor cable for cabling errors.
cable(s) or motor Check there are no power factor correction capacitors or
surge absorbers in motor cable.
After correcting the cause of the fault, reboot the control
unit (using parameter 96.08 Control board boot) or by
cycling
power.
IGBT overload 2381 Excessive IGBT junction Check motor cable.
to case temperature. This | Check ambient conditions.
fault protects the IGBT(s) | Check air flow and fan operation.
and can be activated by a | Check heatsink fins for dust pick-up.
short circuit in the motor Check motor power against drive power.
cable.
Input phase loss 3130 Intermediate circuit DC Check input power line fuses.
Programmable fault: 31.21 voIta.gells qscnlatlng due Check for !oose power cable c_onnectlons.
Supply phase loss to missing input power Check for input power supply imbalance.
line phase or blown fuse.
Charge relay lost 3180 No acknowledgement Contact your local ABB representative.
received from charge
relay.
Cross connection 3181 Incorrect input power and | Check input power connections.

Programmable fault: 31.23
Cross connection

motor cable connection
(i.e. input power cable is
connected to drive motor
connection).
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do
DC link overvoltage |3210 Excessive intermediate Check that overvoltage control is on (parameter 30.30
circuit DC voltage. Overvoltage control).
Check that the supply voltage matches the nominal input
voltage of the drive.
Check the supply line for static or transient overvoltage.
Check brake chopper and resistor (if present).
Check deceleration time.
Use coast-to-stop function (if applicable).
Retrofit drive with brake chopper and brake resistor.
Check parameter 90.42 Motor speed filter
time is programmed to 30m seconds.
Check the speed loop tuning parameters in group 25, if
the setting are to dymanic this could cause the drive to
fault.
The drive can trip on this fault if the Autophasing time
and level is not high enough for the application, if the
Autophasing levels are programmed to low the fan will not
come to a full stop before the motor starts and this will
could cause the drive to fault.
DC link 3220 Intermediate circuit DC Check supply cabling, fuses and switchgear.
undervoltage voltage is not sufficient
because of a missing
supply phase, blown
fuse or fault in the rectifier
bridge.
Standby timeout 3280 Automatic restart failed Check the condition of the supply (voltage, cabling, fuses,
(see section Automatic switchgear).
restart.
DC voltage 3291 Difference in DC voltages | Contact your local ABB representative.
difference between parallel-
connected
inverter modules.
Qutput phase loss | 3381 Motor circuit fault due to Connect motor cable.
Programmable fault: 31.19 missing motor connection
Motor phase loss (all three phases are not
connected).
Autophasing 3385 Autophasing routine (see | Try other autophasing modes (see parameter 21.13
section Autophasing has | Autophasing mode) if possible.
failed. Check that the motor ID run has been successfully
completed.
Clear parameter 98.15 Position offset user.
Check that the encoder is not slipping on the motor shaft.
Check that the motor is not already turning when the
autophasing routine starts.
Check the setting of parameter 99.03 Motor type.
Motor cable 4000 Calculated motor cable Check the settings of parameters 35.61 and 35.62.
overload temperature has Check the dimensioning of the motor cable in regard to
exceeded warning limit. required load.
IGBT 4210 Estimated drive IGBT Check ambient conditions.
overtemperature temperature is excessive. | Check air flow and fan operation.
Check heatsink fins for dust pick-up.
Check motor power against drive power.
Cooling 4290 Drive module temperature | Check ambient temperature. If it exceeds 40°C (104°F),
is excessive. ensure that load current does not exceed derated load
capacity of drive. See appropriate Hardware Manual.
Check drive module cooling air flow and fan operation.
Check inside of cabinet and heatsink of drive module for
dust pick-up. Clean whenever necessary.
IGBT temperature 42F1 Drive IGBT temperature is | Check ambient conditions.
excessive. Check air flow and fan operation.
Check heatsink fins for dust pick-up.
Check motor power against drive power.
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

internal

Fault Fault # Cause What to do

Excess temperature | 4310 Power unit module Check ambient conditions.
temperature is excessive. | Check air flow and fan operation.

Check heatsink fins for dust pick-up.
Check motor power against drive power.

Excess temperature | 4380 High temperature Check the motor cabling.

difference difference Check cooling of drive module(s).
between the IGBTs of
different phases.

External 4981 Measured temperature 1 Check the value of parameter 35.02 Measured

temperature has exceeded fault limit. temperature 1.

1 Check the cooling of the motor (or other equipment whose

' temperature is being measured).

(Bdtable message tex) Check the value of parameter 35.12 Temperature 1 fault

limit.

External 4982 Measured temperature 2 Check the value of parameter 35.03 Measured

temperature has exceeded fault limit. temperature 2.

2 Check the cooling of the motor (or other equipment whose

' temperature is being measured).

(Bdltable message tex) Check the value of parameter 35.22 Temperature 2 fault

limit.

Fan 5080 Cooling fan stuck or Check fan operation and connection. Replace fan if faulty.
disconnected.

Auxiliary fan broken | 5081 An auxiliary cooling fan Check auxiliary fan(s) and connection(s). Replace fan if
(connected to the fan faulty. Reboot the control unit (using parameter 96.08
connectors on the Control board boot) or by cycling power.
control unit) is stuck or
disconnected.

STO hardware 5090 Safe torque off hardware | Contact your local ABB representative.

failure failure.

Safe torque off 5091 Safe torque off function is | Check safe torque off circuit connections. For more

Programmable fault: 31.22 active, i.e. safety circuit information, see appropriate drive hardware manual and

STO indication run/stop signal(s) connected to description of parameter 31.22 STO indication run/stop.
connector XSTO is broken
during start or run.

PU logic error 5092 Power unit memory has Cycle the power to the drive. If the control unit is
cleared. externally powered, also reboot the control unit (using

parameter 96.08 Control board boot) or by cycling its
power. If the problem persists, contact your local ABB
representative.

Rating ID mismatch | 5093 The hardware of the Cycle the power to the drive.
drive does not match the
information stored in the
memory unit. This
may occur eg. after
a firmware update or
memory unit replacement.

PU communication | 5681 The way the control unit is | Check setting of 95.04 Control board supply.
powered does not
correspond
to parameter setting.

Communication errors Check the connection between the control unit and the
detected between the power unit.

drive control unit and the

power unit.

Power unit lost 5682 Connection between the Check the connection between the control unit and the
drive control unit and the | power unit.
power unit is lost.

PU communication | 5690 Internal communication Contact your local ABB representative.

error.
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do

Measurement 5691 Measurement circuit fault. | Contact your local ABB representative.

circuit ADC

PU board powerfail | 5692 Power unit power supply | Contact your local ABB representative.
failure.

Measurement 5693 Measurement circuit fault. | Contact your local ABB representative.

circuit DFF

PU communication | 5694 Version check cannot find | Contact your local ABB representative.

configuration a matching power unit
FPGA logic.

Reduced run 5695 Number of inverter Check that the value of 95.13 Reduced run mode
modules detected does corresponds to the number of inverter modules present.
not match the value of Check that the modules present are powered from the
parameter 95.13 DC bus and connected by fiber optic cables to the BCU
Reduced run mode. control unit.

If all modules of the inverter unit are in fact available
(eg. maintenance work has been completed), check
that parameter 95.13 is set to 0 (reduced run function
disabled).

PU state feedback [5696 State feedback from Contact your local ABB representative.
output phases does not
match control signals.

Charging feedback | 5697 Charging feedback signal | Check the feedback signal coming from the charging
missing. system.

Unknown power 5698 Unidentified power unit Check power unit logic and firmware compatibility.

unit fault logic fault. Contact your local ABB representative.

Internal SW error 6180 Internal error. Contact your local ABB representative.

Quote the auxiliary code (check the event details in the
event log).

FPGA version 6181 Firmware and FPGA file Reboot the control unit (using parameter 96.08 Control

incompatible version in the power unit board boot) or by cycling power. If the problem persists,
are incompatible. contact your local ABB representative.

FBA A mapping file | 6306 Fieldbus adapter A Contact your local ABB representative.
mapping file read error.

FBA B mapping file | 6307 Fieldbus adapter B Contact your local ABB representative.
mapping file read error.

Task overload 6481 Internal fault. Reboot the control unit (using parameter 96.08 Control
board boot) or by cycling power. If the problem persists,
contact your local ABB representative.

Stack overflow 6487 Internal fault. Reboot the control unit (using parameter 96.08 Control
board boot) or by cycling power. If the problem persists,
contact your local ABB representative.

Internal file load 64A1 File read error. Reboot the control unit (using parameter 96.08 Control
board boot) or by cycling power. If the problem persists,
contact your local ABB representative.

Internal record load | 64A2 Internal record load error. | Contact your local ABB representative.

Application loading | 64A3 Application file Reboot the control unit (using parameter 96.08 Control

incompatible or corrupted. | board boot) or by cycling power. If the problem persists,
contact your local ABB representative.

Memory unit 64B0 The memory unit was Switch off the power to the control unit and reinstall

detached detached when the the memory unit. In case the memory unit was not
control unit was powered. | actually removed when the fault occurred, check that

the memory unit is properly inserted into its connector
and its mounting screw is tight. Reboot the control unit
(using parameter 96.08 Control board boot) or by cycling
power. If the problem persists, contact your local ABB
representative.
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do

Internal SSW fault 64B1 Internal fault. Reboot the control unit (using parameter 96.08 Control
board boot) or by cycling power. If the problem persists,
contact your local ABB representative.

User set fault 64B2 Loading of user parameter | Ensure that a valid user parameter set exists. Reload if

set failed because uncertain.
e requested set does

not exist

e set is not compatible

with control program

e drive was switched off

during loading.

Kernel overload 64E1 Operating system error. Reboot the control unit (using parameter 96.08 Control
board boot) or by cycling power. If the problem persists,
contact your local ABB representative.

Parameter system 6581 Parameter load or save Try forcing a save using parameter 96.07 Parameter save

failed. manually. Retry.

FBA A parameter 65A1 The drive does not have a | Check PLC programming.

conflict functionality requested by [ Check settings of parameter groups 50 Fieldbus adapter
PLC, or requested (FBA) and 51 FBA A settings.
functionality has not been
activated.

FBA B parameter 65A2 The drive does not have a | Check PLC programming.

conflict functionality requested by | Check settings of parameter groups 50 Fieldbus adapter
PLC, or requested (FBA) and 54 FBA B settings.
functionality has not been
activated.

Text data overflow | 6881 Internal fault. Reset the fault. Contact your local ABB representative if

the fault persists.

Text 32-bit table 6882 Internal fault. Reset the fault. Contact your local ABB representative if

overflow the fault persists.

Text 64-bit table 6883 Internal fault. Reset the fault. Contact your local ABB representative if

overflow the fault persists.

Text file overflow 6885 Internal fault. Reset the fault. Contact your local ABB representative if
the fault persists.

Option module 7080 Communication between | Check that all option modules are properly seated in their

comm loss drive and an option slots.
module is lost. Check that all option modules or slot connectors are

not damaged. To pinpoint the problem, try installing the
modules into different slots one at a time.

Panel port 7081 Control panel or PC tool Check PC tool or control panel connection.

communication selec_ted as aqtive control | Check control panel connector. Disconnect and reconnect

Programmable fault: 49.05 location for drlvelhas. the control panel.

Communication loss action ceased communicating.

Ext I/0 comm loss | 7082 The 1/0 extension module | Check the event log for an auxiliary code (format XXYY
types specified by YYYY). “XX” specifies the number of the I/O extension
parameters do not module (01: parameter group 14 I/O extension module
match the detected 1, 02: 15 I/O extension module 2, 03: 16 I/O extension
configuration. module 3). “YY YYYY” indicates the problem (see actions

for each code below).
00 0001 Communication with Check that the module is properly seated in its slot.
module failed. Check that the module and the slot connector is not
damaged. Try installing the module into another slot.
00 0002 Module not found. Check the type and location settings of the modules
00 0003 Confiquration of modul (parameters 14.01/14.02, 15.01/15.02 or 16.01/16.02).
f C')I dlgu ation ot module Check that the module is properly seated in its slot.
aled. Check that the module and the slot connector is not
00 0004 Configuration of module damaged. Try installing the module into another slot.

failed.
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do
Motor stall 7121 Motor is operating in stall Check motor load and drive ratings.
Programmable fault: 31.24 region because of e.g. Check fault function parameters.
Stall function excessive load or
insufficient motor power.
Brake resistor 7181 Brake resistor broken or Check that a brake resistor has been connected.
not connected. Check the condition of the brake resistor.
Check the dimensioning of the brake resistor.
BR excess 7183 Brake resistor temperature | Stop drive. Let resistor cool down.
temperature has exceeded fault limit Check resistor overload protection function settings
defined by parameter (parameter group 43 Brake chopper).
43.11 Brake resistor Check fault limit setting, parameter 43.11 Brake resistor
fault limit. fault limit.
Check that braking cycle meets allowed limits.
Brake resistor 7184 Brake resistor short circuit | Check brake chopper and brake resistor connection.
wiring or brake chopper control | Ensure brake resistor is not damaged. After correcting the
fault. cause of the fault, reboot the control unit (using parameter
96.08 Control board boot) or by cycling power.
BC short circuit 7191 Short circuit in brake Ensure brake resistor is connected and not damaged.
chopper IGBT. Check the electrical specifications of the brake resistor
against the Hardware manual.
Replace brake chopper (if replaceable). After correcting
the cause of the fault, reboot the control unit (using
parameter 96.08 Control board boot) or by cycling power.
BC IGBT excess 7192 Brake chopper IGBT Let chopper cool down.
temperature temperature has Check for excessive ambient temperature.
exceeded internal fault Check for cooling fan failure.
limit. Check for obstructions in the air flow.
Check the dimensioning and cooling of the cabinet.
Check resistor overload protection function settings
(parameter group 43 Brake chopper).
Check that braking cycle meets allowed limits.
Check that drive supply AC voltage is not excessive.
Mechanical brake 71A2 Mechanical brake control | Check mechanical brake connection.
closing failed fau[t. . Check mechanical brake settings in parameter group 44
Programmable fault: 4417 Activated eg. if bral_<e Mechanical brake control. )
Brake fault function acknowledgement is not Check that acknowledgement signal matches actual
as expected during brake | status of brake.
closing.
Mechanical brake 71A3 Mechanical brake control | Check mechanical brake connection.
opening failed fault. Check mechanical brake settings in parameter group 44
, Activated eg. if brake Mechanical brake control.
E?ZE?QS‘S&'&E?S'J‘ ar acknowledgement is not Check that acknowledgement signal matches actual
as expected during brake | status of brake.
opening.
Mechanical brake 71A5 Open conditions of Check mechanical brake settings in parameter group 44
opening not allowed mechanical brake cannot | Mechanical brake control (especially 44.11 Keep brake
: be fulfilled (for example, closed).
E:gﬁgafrgmagscft?g:' wr brake has been prevented | Check that acknowledgement signal (if used) matches
from opening by actual status of brake.
parameter 44.11 Keep
brake closed).
Motor fan 71B1 No feedback received Check external fan (or other equipment controlled) by the
, from external fan. logic.
Eé??éé%gibé?aﬁ‘itaem type Check settings of parameters 35.100...35.106.
Motor speed 7301 No motor speed feedback | See A7B0 Motor speed feedback.

feedback

Programmable fault: 90.45
Motor feedback fault

received.
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do
Overspeed 7310 Motor is turning faster Check minimum/maximum speed settings, parameters
than highest allowed 30.11 Minimum speed and 30.12 Maximum speed.
speed due to incorrectly Check adequacy of motor braking torque.
set minimum/maximum Check applicability of torque control.
speed, insufficient braking | Check need for brake chopper and resistor(s).
torque or changes in
load when using torque
reference.
Line side converter | 7358 The supply unit has If using a control panel or the Drive composer tool,
faulted tripped on a fault. connect to the supply unit to read the fault code. Refer
to the firmware manual of the supply unit for instructions
related to the code.
Encoder internal 7380 Internal fault. Contact your local ABB representative.
Encoder 1 7381 Encoder feedback fault. See A7E1 Encoder 1.
Speed feedback 73A0 Speed feedback See A797 Speed feedback configuration.
configuration configuration incorrect.
Load position 73A1 No load feedback Check the event log for an auxiliary code (format XXYY
feedback received. 2777). “XX” specifies the number of the encoder interface
module (01: 91.11/91.12, 02: 91.13/91.14), “YY” specifies
the encoder (01: 92 Encoder 1 configuration, 02: 93
Encoder 2 configuration). “ZZZZ” indicates the problem
(see actions for each code below).
0001 Load gear definition Check load gear settings (90.53 and 90.54).
invalid or outside limits.
0002 Feed constant definition Check feed constant settings (90.63 and 90.64).
invalid or outside limits.
0003 Motor/load gear definition | Check motor/load gear settings (90.61 and 90.62).
invalid or outside limits.
0004 Encoder not configured. Check encoder settings (92 Encoder 1 configuration or 93
Encoder 2 configuration).
Use parameter 91.10 Encoder parameter refresh) to
validate any changes in the settings.
0005 Encoder stopped working. | Check encoder status.
Emergency ramp 73B0 Emergency stop did not Check the settings of parameters 31.32
failed finish within expected Emergency ramp supervision and 31.33
time. Emergency ramp supervision delay.
Check the predefined ramp times (23.11...23.19 for mode
Off1, 23.23 for mode Off3).
FBA A 7510 Cyclical communication Check status of fieldbus communication. See user
communication between drive and documentation of fieldbus interface.
Programmable fault: 50,02 fieldbus adapter module Check settings of parameter groups 50 Fieldbus adapter
FBA A comm loss func A or between PLC and (FBA), 51 FBA A settings, 52 FBA A data in and 53 FBA A
fieldbus adapter data out.
module A is lost. Check cable connections.
Check if communication master is able to communicate.
FBAB 7520 Cyclical communication Check status of fieldbus communication. See user
communication between drive and documentation of fieldbus interface.
. fieldbus adapter module Check settings of parameter group 50 Fieldbus adapter
FBAS comm oss o B or between PLC and | (FBA).
fieldbus adapter Check cable connections.
module B is lost. Check if communication master is able to communicate.
FA2FA DDCS com 7580 DDCS (fiber optic) Check status of other converter (parameters 06.36 and
loss communication between 06.39).

Programmable fault: 60.79
INU-LSU com loss ctrl

converters (for example,
the inverter unit and the
supply unit) is lost.

Check settings of parameter group 60 DDCS
communication. Check the corresponding settings in the
control program of the other converter.

Check cable connections. If necessary, replace cables.
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Fault Fault # Cause What to do
DDCS controller 7581 DDCS (fiber optic) Check status of controller. See user documentation of
comm loss communication between controller.
Programmable fault: 60,50 drive and external Check settings of parameter group 60 DDCS
DDCS controller comm controller is lost. communication.
loss function Check cable connections. If necessary, replace cables.
MF comm loss 7582 Master/follower Check status of other drives on the master/follower link.
Programmable fault: 60.09 communication is lost. Check settings of parameter group 60 DDCS
M/F comm loss function communication.
Check cable connections. If necessary, replace cables.
Line side unit 7583 The supply unit (or other Check fault status of supply unit (or other converter).
faulted converter) connected Refer to the firmware manual of the supply unit.
to the inverter unit has
generated a fault.
Al supervision 80A0 An analog signal is Check signal level at the analog input.
Programmable fault outside the Iim.its specified | Check the wi.ring connected to the ir)pgt. . .
12.03 Al supervision for the analog input. Check the minimum and maximum limits of the input in
function parameter group 12 Standard Al.
Signal supervision 80B0 Fault generated by Check the source of the fault (parameter 32.07, 32.17 or
(Editable message text) a S|grjal supervision 32.28).
Programmable fault: function.
32.06 Supervision 1 action
32.16 Supervision 2 action
32.26 Supervision 3 action
External fault 1 9081 Fault in external device 1. | Check the external device.
(Editable message tex) Check setting of parameter 31.01 External event 1 source.
Programmable fault: 31.01
External event 1 source
31.02 External event 1 type
External fault 2 9082 Fault in external device 2. | Check the external device.
(Editable message text) Check setting of parameter 31.03 External event 2 source.
Programmable fault: 31.03
External event 2 source
31.04 External event 2 type
External fault 3 9083 Fault in external device 3. | Check the external device.
(Editable message text) Check setting of parameter 31.05 External event 3 source.
Programmable fault: 31.05
External event 3 source
31.06 External event 3 type
External fault 4 9084 Fault in external device 4. | Check the external device.
(Editable message tex) Check setting of parameter 31.07 External event 4 source.
Programmable fault: 31.07
External event 4 source
31.08 External event 4 type
External fault 5 9085 Fault in external device 5. | Check the external device.
(Editable message text) Check setting of parameter 31.09 External event 5 source.
Programmable fault: 31.09
External event 5 source
31.10 External event 5 type
Safe torque off 1 FA81 Safe torque off function is | Check safety circuit connections. For more information,
active, ie. STO circuit 1 is | see appropriate drive hardware manual and description of
broken. parameter 31.22 STO indication run/stop.
Safe torque off 2 FA82 Safe torque off function is
active, ie. STO circuit 2 is
broken.
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do
ID run FF61 Motor ID run was not Check the nominal motor values in parameter group 99
completed successfully. Motor data.
Check that no external control system is connected to the
drive.
Cycle the power to the drive (and its control unit, if
powered separately).
Check that the motor shaft is not locked.
Check the event log for an auxiliary code. The second
number of the code indicates the problem (see actions for
each code below).
0001 Maximum current limit too | Check settings of parameters 99.06 Motor nominal current
low. and 30.17 Maximum current. Make sure that 30.17 >
99.06.
Check that the drive is dimensioned correctly according to
the motor.
0002 Maximum speed limit or Check settings of parameters
calculated field weakening | ¢ 30.11 Minimum speed
point too low. e 30.12 Maximum speed
¢ 99.07 Motor nominal voltage
¢ 99.08 Motor nominal frequency
® 99.09 Motor nominal speed.
Make sure that
® 30.12 > (0.55 x 99.09) > (0.50 x synchronous speed)
¢ 30.11 <0, and
e supply voltage > (0.66 x 99.07).
0003 Maximum torque limit too | Check settings of parameter 99.12 Motor nominal torque,
low. and the torque limits in group 30 Limits.
Make sure that the maximum torque limit in force is
greater than 100%.
0004 Current measurement Contact your local ABB representative.
calibration did not finish
within reasonable time.
0005 - 0008 Internal error. Contact your local ABB representative.
0009 (Asynchronous motors Contact your local ABB representative.
only) Acceleration did not
finish within reasonable
time.
000A (Asynchronous motors Contact your local ABB representative.
only) Deceleration did not
finish within reasonable
time.
000B (Asynchronous motors Contact your local ABB representative.
only) Speed dropped to
zero during ID run.
000C (Permanent magnet Contact your local ABB representative.
motors only) First
acceleration did not
finish within reasonable
time.
000D (Permanent magnet Contact your local ABB representative.
motors only) Second
acceleration did
not finish within
reasonable
time.
00O0E - 0010 Internal error. Contact your local ABB representative.

13-18 Troubleshooting
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Table 13-2 Fault Messages (Alphabetical by Keypad Text)

Fault Fault # Cause What to do

FB A force trip FF81 A fault trip command has | Check the fault information provided by the PLC.
been received through
fieldbus adapter A.

FB B force trip FF82 A fault trip command has | Check the fault information provided by the PLC.

been received through
fieldbus adapter B.

3AXD50000011888
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Chapter A

Technical Specifications

A.1 ACS880+N5350 Technical Data

Table A-1 ACS880+N5350 Technical Data

Electrical Power Network Specification

Power Factor (cos
phi,)

Voltage (U,) ACS880-01-xxxx-2 units: 208 ... 240V AC 3-phase
1 +10%...-15%
ACS880-01-xxxx-3 units: 380 ... 415V AC 3-phase
+10%...-15%
ACS880-01-xxxx-5 units: 380 ... 500V AC 3-phase
+10%...-15%
ACS880-01-xxxx-7 units: 525 ... 690V AC 3-phase
+10%...-15%
Network Type TN (grounded) and IT (ungrounded) systems
Rated Conditional | 65 kA when protected by fuses given in the fuse tables
Short-Circuit
Current (IEC
61439-1)
Short-Circuit US and Canada: The drive is suitable for use on a circuit capable of delivering not more than 100kA
Current Protection | symmetrical amperes (rms) at 600V maximum when protected by fuses given in the fuse table
(UL 508C,
CSA C22.2
No. 14-05)
Frequency 47 to 63 Hz, maximum rate of change 17%/s
Imbalance Max. + 3% of nominal phase to phase input voltage
Fundamental 0.98 (at nominal load)

Motor Connection Data

Motor Types

Permanent magnet synchronous cooling tower direct drive motors

Voltage (U,)

0 to U1, 3-phase symmetrical, Umax at the field weakening point

Frequency 0...500 Hz

Current See Chapter 3 Ratings.

Switching 2.7 kHz (typically)

Frequency

Maximum For ACS880-01-xxxx-2, ACS880-01-xxxx-3 and ACS880-01-xxxx-5 frames R1 to R3 and for types
Recommended ACS880-01-07A3-7, ACS880-01-09A8-7, ACS880-01-14A2-7 and ACS880-01-018A-7: 150m (492 ft)
LMet:‘tgtrhCable For ACS880-01-xxxx-2, ACS880-01-xxxx-3 and ACS880-01-xxxx-5 frames R4 to R9 and for types

from ACS880-01-022A-7 to ACS880-01-271A-7: 300m (984 ft)

Note: With motor cables longer than 150m (492 ft) the EMC Directive requirements may not be
fulfilled.

Control Unit (ZCU-12) Connection Data

(XRO1...XRO3)

Power Supply 24V (+10%) DC, 2A

(XPOW) Supplied from the power unit of the drive, or from an external power supply through connector
XPOW (pitch 5mm, wire size 2.5mm?)

Relay Outputs Connector pitch 5 mm, wire size 2.5mm?

RO1...RO3

250 VAC /30 VDG, 2A

Protected by varistors

-;?g\zq);tplét Connector pitch 5 mm, wire size 2.5mm?

:2 an

§D24:4) Total load capacity of these outputs is 4.8W (200mA / 24V) minus the power taken by DIO1 and DIO2
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Table A-1 ACS880+N5350 Technical Data Continued

Digital Inputs
DI1...DI6
(XDI:1...XDI:6)

Connector pitch 5 mm, wire size 2.5mm?

24V logic levels: “0” < 5V, “1” > 15V

Rin: 2.0 kohm

Input type: NPN/PNP (DI1...DI5), NPN (DI6)

Hardware filtering: 0.04ms, digital filtering up to 8ms

DI6 (XDI:6) can alternatively be used as an input for PTC sensors

“0” > 4kohm, “1” < 1.5kohm

I :15mA (for DI6 5mA)

max

Start Interlock
Input DIIL (XD24:1)

Connector pitch 5mm, wire size 2.5mm?

24V logic levels: “0” < 5V, “1” > 15V

Rin: 2.0 kohm

Input type: NPN/PNP

Hardware filtering: 0.04ms, digital filtering up to 8ms

Digital Inputs/
Outputs DIO1 and
DIO2 (XDIO:1 and
XDIO:2)
Input/output
selection by
parameters.

DIO1 can be
configured as a
frequency input
(0...16 kHz with
hardware filtering
of 4 microseconds)
for 24V level
square wave signal
(sinusoidal or other
wave form cannot
be used).

DIO2 can be
configured as a 24V
level square wave
frequency output.
See the firmware
manual, parameter
group 11.

Connector pitch 5mm, wire size 2.5mm?

As inputs:
24V logic levels: “0” < 5V, “1” > 15V

Rin: 2.0 kohm

Filtering: 0.25ms

As outputs:
Total output current from +24VD is limited to 200mA.

Figure A-1

+24VD

T

DIOx

- =

DIOGND

Reference Voltage
for Analog Inputs
+VREF and -VREF

Connector pitch 5mm, wire size 2.5mm?

10V +1% and -10V £1%, R, 1...10kohm

input selection by
jumpers.

(XAl:4...XAl:2)

Analog Inputs Al1 | Connector pitch 5mm, wire size 2.5mm?
and Al2 (XAl:4... :

XAl:7) Current input: -20...20mA, R, : 100ohm
Current/voltage

Voltage input: =10...10V, F?in: > 200kohm

Differential inputs, common range +30V

Sampling interval per channel: 0.25ms

Hardware filtering: 0.25ms, adjustable digital filtering up to 8ms

Resolution: 11 bit + sign bit

Inaccuracy: 1% of full scale range

A-2 Technical Specifications
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Table A-1 ACS880+N5350 Technical Data Continued

Analog Outputs
AO1 and AO2
(XAO)

Connector pitch 5mm, wire size 2.5mm?

0...20mA, RI < 5000hm
oad

Frequency range: 0...300Hz

Resolution: 11 bit + sign bit

Inaccuracy: 2% of full scale range

Drive to Drive Link
(XD2D)

Connector pitch 5mm, wire size 2.5mm?

Physical layer: RS-485

Termination by switch

Safe Torque Off
Connection (XSTO)

Connector pitch 5mm, wire size 2.5mm?

Current consumption per channel: 55mA (continuous)

For the drive to start, both connections must be closed (OUT1 to IN1 and IN2).

Control Panel / PC
Connection

Connector: RJ-45

Cable length < 3m

The terminals on the board fulfil the Protective Extra Low Voltage (PELV) requirements. The PELV requirements of a relay
output are not fulfilled if a voltage higher than 48V is connected to the relay output.

3AXD50000011888
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Figure A-2 Ground Isolation Diagram

Ground isolation diagram

XPOW
+24VI 1
GND

2
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Common mode voltage between
channels +30 V
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>
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B
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XRO1, XRO2, X

NC
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P
Alw|n[= (O |w(df—
N
O

O
i

LT
T I

DIIL
+24VD
DICOM
+24VD

DIOGND

Switch J6 settings:

# All digital inputs and
outputs share a
JB*Y common ground.

| Ground of digital

L \ inputs DI1...DI5 and
DIIL (DICOM) is
separated from the DIO
signal ground (DIOGND)
(insulation voltage 50 V).

x x

O|o| & |wv=(glew|d|=]wnv=win] =
N
N

T 1]

DIO1
DIO2

=

DI1
DI2
DI3
DI4
DI5
DI6

X
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o
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IN1
IN2
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Ground
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Table A-1 ACS880+N5350 Technical Data Continued

Efficiency

Approximately 98% at nominal power level

Protection Classes

Degree of
Protection
(IEC/EN 60529)

IP21, IP55

Enclosure Types
(UL508C)

UL Type 1, UL Type 12. For indoor use only

Overvoltage Ml
Category
(IEC 60664-1)

Protective Class
(IEC/EN 61800-5-1)

Ambient Conditions

Environmental limits for the drive are given below. The drive is to be used in a heated, indoor, controlled

environment.

Operation Installed for
Stationary Use

Storage in the
Protective Package

Transportation in the
Protective Package

Installation Site Altitude

1. 01to 4000m (13123 ft)
above sea level

2. 0to 2000m (6561 ft)
above sea level

Above 1000m [3281 ft]

1. For neutral-grounded T
systems

2. For corner-grounded TN, TT and IT systems

N and TT systems and non-corner grounded IT

Air Temperature

-15 to +55°C (5 to 131°F).
No frost allowed. See
Chapter 3 Ratings.

-40 to +70°C
(-40 to +158°F)

-40 to +70°C
(-40 to +158°F)

Relative Humidity

510 95%

Max. 95%

Max. 95%

No condensation allowed. Maximum allowed relative humidity is 60% in the

presence of corrosive gases.

Contamination Levels

No conductive dust allowed.

(IEC 60721-3-3, IEC 60721-3-2,

Chemical gases:

Chemical gases:

IEC 60721-3-1)

Class 3C2 Class 1C2
Solid particles: Solid particles:
Class 3S2 Class 1S3

Chemical gases:
Class 2C2
Solid particles:
Class 2S2

Atmospheric Pressure

70 to 106 kPa
0.7 to 1.05 atmospheres

70 to 106 kPa
0.7 to 1.05 atmospheres

60 to 106 kPa
0.6 to 1.05 atmospheres

Vibration (IEC 60068-2) Max. Tmm Max. Tmm Max. 3.5mm
(0.04in.) (0.04in.) (0.14in.)
(5to 13.2 Hz), (510 13.2 Hz), (2 to 9 Hz),
max. 7m/s® max. 7m/s® max. 15m/s?
(23ft/s?) (23ft/s?) (49ft/s?)
(13.2 to 100 Hz) (13.2 to 100 Hz) (9 to 200 Hz)
sinusoidal sinusoidal sinusoidal
Shock (IEC 60068-2-27) Not allowed Max. 100m/s2 Max. 100m/s?
(330 ft./s?), 11ms (330 ft./s2), 11ms
Free Fall Not allowed 100mm (4 in.) for weight | 100mm (4 in.) for weight
over 100 kg (220 Ib) over 100 kg (220 Ib)
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Table A-1 ACS880+N5350 Technical Data Continued

Materials

Drive Enclosure e PC/ABS 3 mm, color NCS1502-Y (RAL 9002 / PMS 1C Cool Grey) and RAL 9017

e PC+10%GF 3.0mm, Color RAL 9017 (in frames R1 to R3 only)

e Hot-dip zinc coated steel sheet 1.5 to 2.5mm, thickness of coating 100 micrometers, color

NCS1502-Y
Package Plywood and cardboard. Foam cushions PP-E, bands PP.
Disposal The main parts of the drive can be recycled to preserve natural resources and energy. Product

parts and materials should be dismantled and separated.

Generally all metals, such as steel, aluminum, copper and its alloys, and precious metals can be
recycled as material. Plastics, rubber, cardboard and other packaging material can be used in
energy recovery. Printed circuit boards and DC capacitors (C1-1 to C1-x) need selective treatment
according to IEC 62635 guidelines. To aid recycling, plastic parts are marked with an appropriate
identification code.

Contact your local ABB distributor for further information on environmental aspects and recycling
instructions for professional recyclers. End of life treatment must follow international and local
regulations.

A.2 Derating

A.2.1 Ambient Temperature Derating
IP21 (UL Type 1) drive types and other IP55 (UL Type 12) types than listed in the following subheadings

In the temperature range +40...55°C (+104...131°F), the rated output current is derated by 1% for every added 1°C (1.8°F).
The output current can be calculated by multiplying the current given in the rating table by the derating factor (k):

Figure A-3

1.00
0.95

0.90

0.85

0.80
5°C ... +40°C +50°C  +55°C T
-59 °F +104 °F +122°F  +131°F

A.2.2 Altitude Derating
At altitudes from 1000 to 4000m (3300 to 13123 ft) above sea level, the continuous output currents given above must be
derated 1% for every 100m (328ft). For a more accurate derating, use the DriveSize PC tool.

A.2.3 Low Noise Control Mode Derating
When low noise drive control mode is used, the motor and braking powers are derated. Contact ABB for more information.
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Chapter B

Dimensions
B.1 Dimensions, Weights and Free Space Requirements
Table B-1
P21 UL Type 1
Frame H1 H2 w D Weight H1 H2 w D Weight

mm mm mm mm kg in. in. in. in. Ib
R1 405 370 155 226 6 15.94 14.57 6.10 8.89 13
R2 405 370 155 249 8 15.94 14.57 6.10 9.80 18
R3 471 420 172 261 10 18.54 16.54 6.77 10.28 22
R4 576 490 203 274 18.5 22.70 19.30 7.99 10.80 41
R5 730 596 203 274 23 28.74 23.46 7.99 10.79 51
R6 726 569 251 357 45 28.60 22.40 9.92 14.09 99
R7 880 600 284 365 55 34.70 23.60 11.22 14.37 121
R8 963 681 300 386 70 37.90 26.82 11.81 15.21 154
R9 955 680 380 413 98 37.59 26.77 14.96 16.27 216

H1 Height with cable entry box.

H2 Height without cable entry box.

H3 Height with hood.
W Width with cable entry box.
D  Depth with cable entry box.

Note: For more information on dimensions, see Dimension drawings.

200mm (7.87 in.) free space is required at top of the drive.

300mm (11.81 in.) free space (when measured from the drive base without the cable entry box) is required at bottom of the

drive.

3AXD50000011888
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Figure B-1 Frame R1 (IP21, UL Type 1)

Frame R1 (IP21, UL Type 1)
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Figure B-2 Frame R2 (IP21, UL Type 1)

Frame R2 (IP21, UL Type 1)
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Figure B-3 Frame R3 (IP21, UL Type 1)

Frame R3 (IP21, UL Type 1)
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Figure B-4 Frame R4 (IP21, UL Type 1)

Frame R4 (IP21, UL Type 1)
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Figure B-5 Frame R5 (IP21, UL Type 1)

Frame R5 (IP21, UL Type 1)
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Figure B-6 R6 (IP21, UL Type 1)

Frame R6 (IP21, UL Type 1)
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Figure B-7 Frame R7 (IP21, UL Type 1)

Frame R7 (IP21, UL Type 1)
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Figure B-8 Frame R8 (IP21, UL Type 1)

Frame R8 (IP21, UL Type 1)
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Figure B-9 Frame R9 (IP21, UL Type 1)

Frame R9 (IP21, UL Type 1)
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Chapter C

CE Guidelines

This section provides general information regarding recommended methods of installation for CE compliance. It is
not intended as an exhaustive guide to good practice and wiring techniques. It is assumed that the installer of the
ACS880+N5350 is sufficiently qualified to perform the task, and is aware of local regulations and requirements. ABB
products that meet the EMC directive requirements are indicated with a “CE” mark. A duly signed CE declaration of
conformity is available from ABB.

C.1 Applicable Standards

The drive complies with the following standards. The compliance with the European Low Voltage Directive is verified
according to standard EN61800-5-1.

Table C-1

EN 60204-1:2006 + A1 2009 Safety of machinery. Electrical equipment of machines.

Part 1: General requirements. Provisions for compliance:

The final assembler of the machine is responsible for installing
- emergency-stop device

- supply disconnecting device.

IEC/EN 60529:1991 + A1 2000 | Degrees of protection provided by enclosures (IP code)

IEC 60664-1:2007 Insulation coordination for equipment within low-voltage systems.
Part 1: Principles, requirements and tests.

EN 61800-3:2004 Adjustable speed electrical power drive systems.
Part 3: EMC requirements and specific test methods
EN 61800-5-1:2007 Adjustable speed electrical power drive systems.
Part 5-1: Safety requirements - electrical, thermal and energy
EN 61800-5-2:2007 Adjustable speed electrical power drive systems.
Part 5-2: Safety requirements — Functional
UL 508C:2002 UL Standard for Safety, Power Conversion Equipment, third edition
NEMA 250:2008 Enclosures for Electrical Equipment (1000 Volts Maximum)
CSA C22.2 No. 14-10 Industrial control equipment
GOST R 51321-1:2007 Low-voltage switchgear and control gear assemblies.

Part 1 - Requirements for type-tested and partially type-tested assemblies -
General technical requirements and methods of tests

C.2 CE Marking

A CE mark is attached to the drive to verify that the drive follows the provisions of the European Low Voltage, EMC and
RoHS Directives. The CE marking also verifies that the drive, in regard to its safety functions (such as Safe torque off),
conforms with the Machinery Directive as a safety component.

C.2.1 Compliance with the European Low Voltage Directive
The compliance with the European Low Voltage Directive has been verified according to standards EN 60204-1 and
EN61800-5-1.

C.2.2 Compliance with the European EMC Directive

The EMC Directive defines the requirements for immunity and emissions of electrical equipment used within the European
Union. The EMC product standard (EN61800-3:2004) covers requirements stated for drives. See section Compliance with
the EN61800-3:2004 below.

C.2.3 Compliance with the European RoHS Directive
The RoHS Directive defines the restriction of the use of certain hazardous substances in electrical and electronic equipment.

C.2.4 Compliance with the European Machinery Directive

The drive is an electronic product which is covered by the European Low Voltage Directive. However, the drive includes the
Safe torque off function and can be equipped with other safety functions for machinery which, as safety components, are in
the scope of the Machinery Directive. These functions of the drive comply with European harmonized standards such as
EN 61800-5-2. The declaration of conformity is shown below.
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Figure C-1 Declaration of Conformity

Declaration of Conformity

DI

Declaration of Conformity
{According to Machinery Directive 2006/42/EC)

Manufacturer:  ABB Oy, Drives

Addrass: Hiomotie 13, P.O Box 184, FIN-00381 Helsinki, Finland.

hereby declares that product
ACS880-01

with regard to the following safaty functions

Sale torque aoff

Safe stop 1 (wilth oplion code +0973)

Safe stop emergency (with option code +Q973)
Safely-limited speed (with option code +Q973)
Safe maximum speed (with option code +Q973)
Safe brake control (with option code +Q873)

fulil all the redlevant safety component requirements of EC Machinery Directive 2006/42/EC,
whan the listed safaty functions are used for safaty componant functionality.

The following harmonized standards below were used:

EN 81800-5-2: 2007

EN 62081: 2005/ AC: 2010

EN IS0 13849-1: 2008/ AC: 2009
EN IS0 13848-2: 2008

EN 60204-1; 2006 AC: 2010

Other used standards;

IEC 61508 ed. 2: 2010

Adiustabie speed elecincal power dive syslems - Part 5-2: Safely
FeQuinemonts - Funciional

Safety of machinery - qufnﬁvﬂuwm
slacironic and programmabie slacironic conbol

Safety of machinery - wmmdmﬂmw Pt 1:
Gansral repursmants

Salsly of machinery - Safpty-ralaled parts of the conlrol systerns. Part
& Vakdapon

Salely of machinery - Electical squipment af mashngs - Pad 1!
Gereral requerermamis

Functional saaty of electical / elecironic | programmabls slectranic
snioty-relaled Sysiems

The products referred in this Declaration of Conformity fulfil the relevant provisions of the
Low Voltage Directive 200695EC and EMC Directive 2004/108/EC. Declaration of
conformity according 1o these directives is available from the manulacturer.

ZAXDT OCODEAE

Page: 165

C-2 CE Guidelines
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Declaration of Conformity
(According to Machinery Directive 2006/42/EC)

Parson authonzed o compile the technical fibs:

Name: Fisto Mynitingn
Address: P.O, Box 184, FIN-00281 Helsinki, Finland

Helsinki, 28 Nov 2012

B L ——y |
Mika Kulju |

Vice President
ABB Oy

JAJ D DODCRrA

Page: 22)
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C.3 Compliance with the EN 61800-3:2004

C.3.1 Definitions

EMC stands for Electromagnetic Compatibility. It is the ability of electrical/electronic equipment to operate without problems
within an electromagnetic environment. Likewise, the equipment must not disturb or interfere with any other product or
system within its locality.

First environment includes establishments connected to a low-voltage network which supplies buildings used for domestic
purposes.

Second environment includes establishments connected to a network not supplying domestic premises.

Drive of category C2: drive of rated voltage less than 1000V and intended to be installed and started up only by a
professional when used in the first environment.

Note: A professional is a person or organization having necessary skills in installing and/or starting up power drive systems,
including their EMC aspects.

Drive of category C3: drive of rated voltage less than 1000V and intended for use in the second environment and not
intended for use in the first environment.

Drive of category C4: drive of rated voltage equal to or above 1000V, or rated current equal to or above 400A, or intended for
use in complex systems in the second environment.

C.3.2 Category C2

The drive complies with the standard with the following provisions:

1. The drive is equipped with EMC filter +E202.

2. The motor and control cables are selected as specified in the hardware manual.
3. The drive is installed according to the instructions given in the hardware manual.
4. Maximum motor cable length is 150 meters.

WARNING! The drive may cause radio interference if used in residential or domestic environment. The user
is required to take measures to prevent interference, in association to the requirements for the CE
compliance listed above, if necessary.

Note: Do not install a drive equipped with EMC filter +E202 on IT (ungrounded) systems. The supply network becomes
connected to ground potential through the EMC filter capacitors which may cause danger or damage to the unit.

C.3.3 Category C3

The drive complies with the standard with the following provisions:

1. The drive is equipped with EMC filter +E200 or +E201.

2. The motor and control cables are selected as specified in the hardware manual.
3. The drive is installed according to the instructions given in the hardware manual.
4. Maximum motor cable length is 150 meters.

WARNING! A drive of category C3 is not intended to be used on a low-voltage public network which supplies
domestic premises. Radio frequency interference is expected if the drive is used on such a
network.
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C

.3.4 Category C4

If the provisions under Category C3 cannot be met, the requirements of the standard can be met as follows:

1.

It is ensured that no excessive emission is propagated to neighboring low-voltage networks. In some cases, the inherent
suppression in transformers and cables is sufficient. If in doubt, the supply transformer with static screening between the
primary and secondary windings can be used.

Figure C-2

Medium voltage network

Supply transformer

T Nei_ ht;rin_net%rk_ oo~ B
| 9 9 | | = Static screen |
| Point of measurement | | |
| | |
| Low voltage | | Low voltage |
Equipment .
| (victim) | | Drive |
| | |
| Equipment | | Equipment |
Lo - — — . JoL L S _
2. An EMC plan for preventing disturbances is drawn up for the installation. A template is available from the local ABB
representative.
3. The motor and control cables are selected as specified in the hardware manual.
4. The drive is installed according to the instructions given in the hardware manual.
WARNING! A drive of category C4 is not intended to be used on a low-voltage public network which supplies

domestic premises. Radio frequency interference is expected if the drive is used on such a
network.

C.4 UL Marking
cULus Listed UL Type 1 (IP21) drives:

frames R1 to R3 of voltage range 208...240V
frames R1 to R9 of voltage ranges 380...415V and 380...500V
frames R5 to R9 of voltage range 525...600V

cULus Listed UL Type 12 (IP55) drives:

frames R1 to R3 of voltage range 208...240V
frames R1 to R5 of voltage ranges 380...415V and 380...500V
frames R5 of voltage range 525...600V

The listing is pending for the other types. The approval is valid with rated voltages.

C

.4.1 UL Checklist

The drive is to be used in a heated, indoor controlled environment. The drive must be installed in clean air according to
enclosure classification. Cooling air must be clean, free from corrosive materials and electrically conductive dust.

The maximum ambient air temperature is 40°C (104°F) at rated current. The current is derated for 40 to 55°C (104 to
131°F).

The drive is suitable for use in a circuit capable of delivering not more than 100,000 rms symmetrical amperes, 600 V
maximum. The ampere rating is based on tests done according to UL508C.

The cables located within the motor circuit must be rated for at least 75°C (167°F) in UL-compliant installations.

The input cable must be protected with fuses. Circuit breakers must not be used without fuses in the USA. See hardware
manual for suitable IEC (class aR) fuses and UL (class T) fuses. For suitable circuit breakers, contact your local ABB
representative.

For installation in the United States, branch circuit protection must be provided in accordance with the National Electrical
Code (NEC) and any applicable local codes. To fulfill this requirement, use the UL classified fuses.

For installation in Canada, branch circuit protection must be provided in accordance with the Canadian Electrical Code
and any applicable provincial codes. To fulfill this requirement, use the UL classified fuses.

The drive provides overload protection in accordance with the National Electrical Code (NEC).
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C.4.2 CSA Marking
The drives of frame sizes R1 to R3 are CSA marked. The CSA marking is pending for the other frames. The approval is valid

with rated voltages.

C.4.3 0 “C-tick” Marking

“C-tick” marking is required in Australia and New Zealand. A “C-tick” mark is attached to the 380...500V drives to verify
compliance with the relevant standard (IEC 61800-3:2004), mandated by the Trans-Tasman Electromagnetic Compatibility
Scheme. C-tick marking is pending for drives of voltage ranges 204...240V and 525...690V.

For fulfilling the requirements of the standard, see section Compliance with the EN61800-3:2004 in hardware manual.

C.5 GOST R Certificate of Conformity

The drive has been given a GOST R certificate of conformity.

C.6 Disclaimer

The manufacturer shall have no obligation hereunder with respect to any product which (i) has been improperly repaired
or altered; (i) has been subjected to misuse, negligence or accident; (i) has been used in a manner contrary to the
Manufacturer’s instructions; or (iv) has failed as a result of ordinary wear and tear.
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Appendix D

Mechanical Installation

This chapter gives a description of the mechanical installation of the drive.

D.1 Safety

WARNING: For frame sizes R6 to R9: Use the lifting eyes of the drive when you lift the drive. Do not tilt the drive. The drive
is heavy and its center of gravity is high. An overturning drive can cause physical injury.

Figure D-1

D.2 Examining the Installation Site

The drive must be installed in an upright position with the cooling section against a wall. All IP21 (UL Type 1) and IP55 drives
and UL Type 12 drives of frames R1 to R3 can be installed tightly side by side. For UL Type 12 drives of frames R4 to R9,
leave 100mm (4 in) between the hoods.

Make sure that the installation site agrees with these requirements:

e The installation site has sufficient ventilation to prevent overheating of the drive. See section Losses, cooling data and
noise.

The operation conditions of the drive agree with the specifications in section Ambient conditions.

The wall is vertical, not flammable and strong enough to hold the weight of the drive.

The material below the installation is not flammable.

There is enough free space above and below the drive for cooling air flow, service and maintenance. There is enough free
space in front of the drive for operation, service and maintenance.

Figure D-2

200 mm (7.87 in.)

LT

JILLLCE

300 mm (11.81 in.)
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D.3 Necessary Tools

e Drill and drill bits
e Screwdriver and/or wrench with bits. The drive cover has Torx screws.

D.4 Moving the Drive

Move the transport package by pallet truck to the installation site.

D.5 Unpacking and Examining the Delivery (Frames R1 to R5)

This illustration shows the layout of the transport package. Examine that all items are present and there are no signs of
damage. Read the data on the type designation label of the drive to make sure that the drive is of the correct type.

Figure D-3

Item | Description Item | Description

1 Drive with factory installed options. 5 | Cardboard sleeve
Control cable grounding shelf. Romex
connectors in IP21 frames R1 to R3

in a plastic bag inside the cable entry

box.

2 Manuals CD 6 - 9 | Cushions

3 Printed quick guides and manuals, 10 | PET straps
multilingual residual voltage warning
sticker

4 Cardboard tray 11 | Top cardboard cover

- - 12 | Hood included with option +B056

To unpack:

e Cut the straps (10).

e Remove the top cardboard cover (11) and cushions (6 - 9).
e Lift the cardboard sleeve (5).

e Lift the drive.
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D.5.1 Frame R5 Cable Entry Box (IP21, UL Type 1)
This illustration shows the contents of the cable entry box package. The package also includes an assembly drawing which
shows how to install the cable entry box to the drive module frame.

Figure D-4
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D.6 Unpacking and Examining the Delivery (Frames R6 to R9)

This illustration shows the layout of the transport package. Examine that all items are present and there are no signs of
damage. Read the data on the type designation label of the drive to make sure that the drive is of the correct type.

Figure D-5

Table D-2
Item | Description Item | Description

1 Cable entry box. Power and control 5 | Cardboard sleeve
cable grounding shelves in a plastic
bag, assembly drawing. Note: The
cable entry box is mounted to a IP55
drive module frame at the factory.

2 Drive with factory installed options 6 | Straps

3 Top cardboard cover 7 Printed quick guides and manuals
CD and multilingual residual
valtage warning sticker

4 | Cushion 8 | Pallet tray

To unpack:

e Cut the straps (6).

e Remove the top cardboard cover (3) and cushion (4).

e Lift the cardboard sleeve (5).

e Attach lifting hooks to the lifting eyes of the drive. Lift the drive with a hoist.

D-4 Mechanical Installation 3AXD50000011888



D.6.1 Frame R6 Cable Entry Box (IP21, UL Type 1)
This illustration shows the contents of the cable entry box package. The package also includes an assembly drawing which
shows how to install the cable entry box to the drive module frame.

Figure D-6
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D.6.2 Frame R7 Cable Entry Box (IP21, UL Type 1)
This illustration shows the contents of the cable entry box package. The package also includes an assembly drawing which
shows how to install the cable entry box to the drive module frame.

Figure D-7
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D.6.3 Frame R8 Cable Entry Box (IP21, UL Type 1)
This illustration shows the contents of the cable entry box package. There is also an assembly drawing which shows how to
install the cable entry box to the drive module frame.

Figure D-8
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D.6.4 Frame R9 Cable Entry Box (IP21, UL Type 1)
This illustration shows the contents of the cable entry box package. The package also includes an assembly drawing which
shows how to install the cable entry box to the drive module frame.

Figure D-9
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D.7 Installing the Drive

These instructions are for drives without vibration dampers. For drives with vibration dampers (option +C131), see the

additional instructions (included with the dampers and on the manuals CD).

D.7.1 Frames R1 to R4

1. See the dimensions in chapter Dimension drawings. Mark the locations for the four mounting holes.

2. Drill the mounting holes.
3. Start the screws or bolts into the mounting holes.
4. Position the drive onto the screws on the wall.
5. Tighten the screws in the wall securely.
Figure D-10
<</\19 -7 X4 o ~
‘ S
X 4 Nt A
X 4
\
|
|
|
!
= |
é" — Lo— —e - J—
Screw size
. ® R1 M5
R2 M5
R3 M5
@ R4 M5
@ @
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D.7.2 Frames R4 and R7 (UL Type 12)

1. Position the drive onto the screws on the wall as shown in section Frames R5 to R9 without vibration dampers on page
50.

2. Put the hood onto the upper screws.
3. Tighten the upper screws in the wall securely.
4. Tighten the lower screws in the wall securely.

Note: Do not open or remove the cable entry box for easier installation. The gaskets do not fulfill the degree of protection if
the box is opened.

Figure D-11

D.7.3 Frames R5 and R9 without Vibration Dampers
1. See the dimensions in chapter Dimension drawings. Mark the locations for the four or six mounting holes.
Drill the mounting holes.

Start the screws or bolts into the mounting holes.

P 0D

Remove the front cover.

5. For IP21 units: Attach the cable entry box to the drive frame. For instructions, see the assembly drawing in the cable
entry box. A view of frame R5 is shown below.

6. Position the drive onto the screws on the wall.
7. Tighten the accessible screws in the wall securely.

Note: If you use the lower mounting screws, you can replace the drive module without unfastening the cable entry box.
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Figure D-12

o¢

e

Screw size
R5 M5
R6 M8
R7 M8
R8 M8
R9 M8
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D.8 Cabinet Installation
See ACS880-01 cabinet installation supplement (3AUA0000145446 [English]).
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Appendix E

ModbusTCP Setup

E.1 ACS880 Cooling Tower Drive
E.1.1 Modbus TCP Setup

This document will guide you through the process of setting up the ACS880 Cooling Tower Drive for monitoring and control
over Modbus TCP using the following data in and out:

Control Word

Ref 1
Ref 2 —>

Accel Time

Status Word

Actual Speed (rpm)

+_ % Motor Torque x 100
Motor Current (1=1Amp)
DC Bus Volts x 10

This guide assumes that the basic drive setup has already been done. This includes setting the Language & Units, entering
Motor Data and performing an ID Run.

Once this basic drive setup has been done, the following parameters will need to be set:

Group 50: Fieldbus Adapter
Program parameter PASS CODE (96.02) to 13 to allow access to fieldbus parameters.

50.01 FBA A Enable = Option Slot 1 This is the top option slot on the drive. Adapter can go in any slot
50.02 FBA A Comm Loss Function = Warning This setting determines what the drive does when comms are lost
50.08 FBA A Comm Loss Timeout = 3sec This time is added to the time in 51.20 before issuing a fault warning
50.04 FBA A ref1 Type = Speed

50.08 FBA A Act1 Transparent source = Torque

50.09 FBA A SW Transparent Source = 6.11[16] Status Word sent back to the PLC will be par 6.11 Main Status Word

Group 76: CTD Motor Control
76.03 Operating Mode = FIELDBUS

Group 51: FBA A Settings (Ethernet Adapter Setup)
51.01 FBA A Type = EtherNet

51.02 Protocol/Profile = MB/TCP T16 Transparent 16 Profile

51.08 Comm Rate = Auto Automatically adjusts to 10 or 100Mbit/s network speed
51.04 IP Configuration = STATIC

51.05 IP Address ex. 192

51.06 IP Address ex. 168

51.07 IP Address ex. 0
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51.08 IP Address

51.09 Subnet CIDR = 24

51.10 GW Address

51.11 GW Address

51.12 GW Address

51.13 GW Address

51.20 Timeout Time = 30

51.21 Timeout Mode = Control RW

Group 52 FBA A Data In (PLC Input Data)

ex. 10

Shorthand for 255.255.255.0

Leave at default (zero) if not used

Leave at default (zero) if not used

Leave at default (zero) if not used

Leave at default (zero) if not used

3 sec (value put here is multiplied times 100ms)
Monitors updating of CW and REF1

(Note: that first three words back to PLC are pre-defined or already mapped for you.)

Status Word (SW)

Actual Value 1 =

Actual Value 2 =

52.01 FBA A Data In1 = Parameter 1.07
52.02 FBA A Data In2 = Parameter 1.11
52.03 FBA A Data In3 = Parameter 1.14

52.12 FBA A Data In12

Group 53 FBA A Data Out (PLC Output Data)

Register 40051. See status word bit description below
Register 40052. Speed (1=1rpm)

Register 40053. Torque (% of motor nominal x 100)
Register 40054. Motor Current (1=1Amp)

Register 40055. DC Bus Voltage x 10

Register 40056. Actual motor power in HP x 10

Register 40065. These additional data words could be used to read
other parameters from the drive.

(Note: the first three words sent to the drive are pre-defined or already mapped for you.)

Control Word (CW)

Ref 1

Ref 2

53.01 FBA A Data Out1 = Parameter 23.12

53.02 FBA A Data Out 1...

53.12 FBA A Data Out12

Register 40001. See control word bit description below
Register 40002. Scaling is 1=1rpm
Register 40003. Not used.

Register 40004. (optional) These additional data words could be used
to write to other parameters.

For example, writing a value of 300 here would set par 23.12 Accel
Time 1 to 30 seconds.

Register 40015. Up to 12 additional parameters can be mapped here
for cyclic updating

Register 40015. Up to 12 additional parameters can be mapped here
for cyclic updating

Last step after changing any fieldbus related pars in Groups 50-53:

51.27 FBA A Par Refresh = Refresh

Reboots fieldbus card so changes can take effect
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Communication should now be established
PING the drive at the IP address above to verify. Make sure your laptop IP address is on the same subnet as the drive.

Now, let’s simulate a ModbusTCP master using the ModbusPoll Software. Some familiarity with this software is assumed.

PLC OUTPUT DATA PLC INPUT DATA
M

[P =1622: B =0:1D =1:F = 03: SR=1ms Tx=932:Err=0:1D = 1: F = 03: SR = Ims
Alias| Alis|
1 Main Control Word Jil Data Words 8 (Par 53.08) Aliasl 4@50' Alias
2 SESHRENRE 0T (D O S 1 Main Status Word 40051 = 000561 Data Words 8 (Par 52.08)| 40061 = 000000
Speed Ref 2 (Not Used) 40003 = 000000 Data Words 10 (Par 53.10) =4 Z
Data Words 1 (Par 5301) 40004=000000 Data Words 11 (Par 53.11) | 2 Gt Spesci = 1 REMIN 000 S 000000 Dt Wogds (B 2209 40002 = 00000
Data Words 2 (Par 53.02) 40005 = 000000 Data Words 12 (Par 53.12) 3| Act Torque (1 unit = 0.01 % Motor Torque) 40053 = 000000 Data Words 10 (Par 52.10)| 40063 = 000000
DtV (Far 00 BM0G-000000 4 Data Words 1 (Par 52.01) 40054 = 000000 Data Words 11 (Par 52.11)| 40064 = 000000
Data Words 4 (Par 53.04) 40007 = 000000 [l
S 5| Data Words 2 (Par 52.02) 40055 = 000000 Data Words 12 (Par 52.12), 40065 = 000000
Data Words 6 (Par 53.06) 40009 = 000000 6 Data Words 3 (Par 52.03) 40036 = 000000 |
Data Words 7 (Par 53.07) 40010 = 000000 |_7- Data Words 4 (Par 52.04) 40057 = 000000 _
8 Data Words 5 (Par 52.05) 40058 = 000000 _
9| Data Words 6 (Par 52.06) 40039 = 000000
10 Data Words 7 (Par 52.07) 40060 = 000000
Read/Write Definition b:e Read/Write Definition X
Stave ID: Slave ID:
Function: 03 Read Holding Registers (4x) v | Cancel | Function: 03 Read Holding Registers (4x) v Cancel |
pddess |1 | Protocol address. E.g. 40011 - 10 pddess |51 | Protocol address. E.g. 40011 > 10
Quantty: [15 | Quantty: [15 |
scanRate:[1 | [ms] Ay | Scanfate:[l | [m] A |
Disable Disable

Use Modbus Function Code 03 “Read Holding Registers (4x)” for both output and input data.
PLC Output data starts at register address 40001.

PLC Input data starts at register address 40051.

Check the boxes for “Address in Cell” and “PLC Addresses (Base 1)”.

Then click “Connection” from the top menu, and select “Connect”.
The window below will appear.

Connection Setup X
Connection
'Serial Port v
Cancel ‘
Serial Settings
Isolated RS-485 (COM?) v Mode

19200Baud v @RTU  OaAsCI

- Response Timeout
8 Data hits v
T [
Ewven Parity v
Delay Between Polls
1 Stop Bit v| Advanced... 20 [ms]

Remote Modbus Server

IP Address or Node Name
127.0.01

Server Port Connect Timeout =]
502 3000 [ms]
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Connection type is ModbusTCP/IP. For the “Remote Server” IP Address, enter drive’s IP address.
Click OK.

You should now see the packet counters at the top of the windows begin to increment. This indicates that data is being sent
to, and received from, the drive.

™ Mbpoll = =E]=] Mbpoll2 =R (EcR [

x = 3480: Err = 6:1D = 1: F = 03: SR = 1000ms Tx = 3422: Err = 5: ID = 1: F = 03: SR = 1000ms

J;‘“““Iﬂ ‘ [ Alias| 40050

You should also be receiving a “live” bus voltage value now too. Looking at bus voltage (a value that constantly changes) is
a good way to verify working communication.

Now we’re ready to begin controlling/monitoring the drive over fieldbus:

The Fieldbus Operating Mode specifies some digital inputs that must be turned on:

XDl Digital inputs

DIl Local Stop (0) f Start (1)

DIz Local/Remote Local(0)/FEA(1)+(bit2)*
DI3 Run enable

[n] [ Constant Speed 2 (1 = On)

DI5 Reset Fault

(8] [3] External Event, Vibration Switch |

DI2 = ON This puts the drive in Fielbus Control Mode (EXT2 Control Location)
DI3 = ON Run Enable
DI6 = ON Vibration Switch OK

Note: If the drive will ONLY be controlled over fieldbus, then the above inputs must be jumpered to +24V if not used. There is
no way to “program them out.” (turn them ON all the time in software)
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Now, let’s look at the Control Word bit structure. These are the bits we will turn on and off to control the drive:

Control Word Bit # Function cogiz:n;:):l(;j;:btz:';otr‘:i’;ﬁtlgng"
0 Trickle Heating 1
1 De-Ice Mode 2
2 Start Forward 4

Turning a bit ON will cause that function to start. Only one function should be ON at a time.

So, let’s tell the drive to start and run at 100rpm:

Write a value of 100 to REF1 for the speed reference. (100rpm)

Set CW bit 2=1 by writing a decimal value of 4 to the CW. (drive should start)

Note! If you have set par 53.01 = 23.12, then make sure to also write a value into register 40004 for the Accel Time 1.
Try “300” for 30 seconds. If left empty, Modbus Poll will write a value of zero into this parameter. An accel time of zero is
unreasonable and may cause a drive fault.

Mbpollt [B= R L SE=]

Tx=19635: Em=0:1D=1:F=03: SR = 1ms Tx=11231:Er=0:1D=1:F=03: SR=1ms

Alias] £:0050) Alias
Alias| 40000 A“as| 20010 Main Status Word 40051 = 004919 Data Words 8 (Par 52.08) 40061 =
- Act Speed (1 unit = 1RPM) 40052 = 000100 Data Words 9 (Par 52.09) 40062 =
Main Control Word| 40001 = 000004 Data Words 8 (Par 53.08)| 40011 = 000000 Act Torque (1 unit = 0.01 % Motor Torque)| 40053 = 000193 Data Words 10 (Par 52.10)| 40063 =
Speed Ref 1 Data Words 9 (Par 53.09) 40012 = 000000 Data Words 1 (Par 52.01) 40054 = 000000 Data Words 11 (Par 52.11)| 40064 =
Data Words 2 (Par 5202) 40055 = 000000 Data Words 12 (Par 52.12) 40065 =
Data Words 3 (Par 52.03) 40056 = 000000

Data Words 1 (Par 53.01) 40004 = 000000 Data Words 11 (Par 53.11) 40014 = 000000
Data Words 2 (Par 53.02) 40005 = 000000 Data Words 12 (Par 53.12) 40015 = 000000
Data Words 3 (Par 53.03) 40006 = 000000
Data Words 4 (Par 53.04) 40007 = 000000
Data Words 5 (Par 53.05) 40008 = 000000

Data Words 4 (Par 52.04) 40057 = ooooco [
Data Words 5 (Par 52.05) 40058 = 000000
Data Words 6 (Par 52.06) 40059 = 000000
Data Words 7 (Par 52.07) 40060 = 000000

slele <lolulsfw|s[=

Data Words 6 (Par 53.06) 40009 = 000000
10| Data Words 7 (Par 53.07) 40010 = 000000

1
El
i Speed Ref 2 (Not Used) 40003 = 000000 Data Words 10 (Par 53.10) 40013 = 000000,
|l
9
6|
|zl
8
K

For the CTD firmware only, a few additional bits have been added to the Main Status Word (SW) in par 6.11:

Status Word Bit # Function

10 Trickle Heating Active (on during delay and heating)

1 De-Ice Mode Active

12 CTDD Running (motor actually turning — ***not active in de-ice mode***)
13 CTDD Hold (autophasing in progress)
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The rest of the usual SW bits still work, although they should be carefully interpreted. For example, the running bit will come
on during motor trickle heating even though the motor isn’t actually turning (drive is modulating though!). The most useful
bits to the customer will be:

Bit 1: Drive Ready
Bit 3: Drive Faulted
Bit 7: Drive Warning

Bit 9: Drive Keypad in Remote mode

Bit Name Value | STATE/Description
0 Ready to switch on 1 Ready to switch ON
0 Not ready to switch ON
: Ready run 1 Ready to operate
0 OFF1 active
) Ready ref 1 Operation enabled
0 Operation inhibited
Tripped 1 Fault
3 0 No fault
OFF2 inactive 1 OFF2 inactive
! 0 OFF2 active
OFF3 inactive 1 OFF3 inactive
° 0 OFF3 active
6 Switch-On inhibited 1 Switch-On inhibited
0 _—
; Warning 1 Warning active
0 No warning active
At setpoint OPERATING Actual value equals reference = is within tolerance limits (see parameters
3 ! 46.21....46.23)
0 Actual value differs from reference = is outside tolerance limits
Remote 1 Drive control location: REMOTE (EXT1 or EXT2)
? 0 Drive control location: LOCAL

The scaling used for other actual value feedback signals is shown above in the ModbusPoll screenshot.

When using the trickle and de-ice feature, pay attention to the settings below. These two features default to “DISABLE” so
you will need to set them to FBA control. Note that setting 75.03 Run Time to zero, will cause the function to stay on as long
as the CW bit calls for it (no time limit).

v 74. Trickle Current

Trickle Selection

2 Trickle Power

& Trickle Delay Time
~  75.De-ice
[ 1 De-ice Selection

2 De-lce Speed

& Run Time

Disable NoUnit
100  watt

1 min

Disable NoUnit
0 %

1 min

Disable

1000 100
10 1
Disable

100 30
16500 1

E-6 ModbusTCP Setup
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Troubleshooting:

You can verify the CW being received by the drive by looking at par 6.03 FBA A Transparent Control Word. This will be the
raw value being sent by the PLC.

You can verify the current speed reference being used by the drive by looking at par 47.01 Data Storage 1 real32. This
parameter will contain the active reference whether it comes from Fieldbus or an analog input.
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Appendix F

Modbus RTU Setup
F.1 ACS880 Cooling Tower Drive

F.1.1 Modbus RTU Serial Communication Setup using built-in D2D (drive to drive) port

This document will guide you through the process of setting up the ACS880 Cooling Tower Drive for monitoring and control
over Modbus RTU using the following data in and out:

Figure F-1
Tx=8888:Err=0:ID=1:F=03:SR=1ms
] 4 S &= Alias 40004
Tx=26167:Err=0:ID=1:F=03: SR =1ms 4 Main Status Word (MSW) 40004 = 004919
5 Act Speed (1=1rpm) 40005 = 000100
B Act Torque (1= 0.01% Torauo SRR

Alias 20001
1] Main Control Word (MCW)| 40001 = 000000
2 Ref 1 (Speed 1= Trpm) it I

3\ Ref 2 (Not Used) 40003 = 000000 |
= Mbpoli3

Tx=1428:Err=0:ID=1:F=03:SR=1ms

Alias 40010

10 Motor Current (Scaled by 46.05) 40010 = 000224
1 DC Bus Voltage (1= 0.1V) 40011 = 006939

iPd Output Power (Scaled by par 46.04)EVIEERVIET

This guide assumes that the basic drive setup has already been done. This includes setting the Language & Units,
entering Motor Data and performing an ID Run.

Once this basic drive setup has been done, the following parameters will need to be set:

Group 76: CTD Motor Control
Program parameter PASS CODE (96.02) to 13 to allow access to fieldbus parameters.

76.03 Operating Mode = EFB EFB = embedded fieldbus port, aka “D2D” link

Group 74: CTD Motor Control

74.01 Trickle Selection = EFB Optional: Control could be programmed to the EFB or could set to
DIO1 if hardwired control is needed

Group 75: CTD Motor Control

75.01 De-ice Selection = EFB Optional: Control could be programmed to the EFB or could set to
DIO2 if hardwired control is needed
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Group 58: Embedded Fieldbus

58.01 Protocol Enable = ModbusRTU

58.03 Node Address = 1

58.25 Control Profile = Transparent

58.26 EFB Ref1 Type = Speed

58.30 EFB status word transparent = 6.11[16] Status Word
58.31 EFB act1 transparent source = 1.1[16] Actual Speed
58.34 Word order = HI-LO

58.110 Data I/0 10 = 1.7[16] Motor Current
58.111 Data I/0 11 = 1.11[16] DC Bus Voltage
58.112 Data I/0 12 = 1.14[16] Motor Power

Last step is to restart the fieldbus interface so the above settings take effect:

Speed scaling is 1 unit = 1 rpm

Do this any time you make a change to Group 58 parameters!

58.06 Communication Control = Refresh settings

That should complete the fieldbus setup on the drive.

This is the drive’s node address on the Modbus RTU network

If this were a startup in the field, next step would be to explain the control word and status word structure and reference/
actual value scaling to the PLC technician. The rest of this document is devoted to understanding how that works.

Simulating a ModbusRTU Master:

The table below shows the default Modbus holding register addresses for drive data.

This profile provides a converted 16-bit access to the data.

Register address Register data (16-bit words)
400001 Control word. See section Confrof Word (page 547).

The selection can be changed using parameter 58. 101 Data IO 1
400002 Reference 1 (REF1).

The selection can be changed using parameter 58. 102 Data IO 2
400003 Reference 2 (REF2).

The selection can be changed using parameter 58. 103 Data IO 3
400004 Status Word (SW). See section Status Word (page 549).

The selection can be changed using parameter 58. 104 Data I/0 4
400005 Actual value 1 (ACT1).

The selection can be changed using parameter 58. 105 Data IO 5.
400006 Actual value 2 (ACT2).

The selection can be changed using parameter 58. 106 Data I/0 6.
400007...400024 Data infout 7...24.

Selected by parameters 58.107 Data I/O 7 ... 58.124 Data I/0 24.

PLC INPUT DATA

F-2 ModbusRTU Setup
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We first need to connect our laptop to the drive’s D2D port (connector “XD2D” to be specific). Most of us will use a USB to

RS-232 serial converter. That will be connected to an RS-232 to RS-485 converter. And that will connect to the drive’s D2D
port.

USB to RS-485 serial converters are also available.

Pay attention to RS-485 signal polarity. Generally “A” is (-) and “B” is (+). If communication just doesn’t work, try swapping

these lines. It’s also a good practice to terminate the drive end of the bus by turning ON switch J3 (push the red slider to the
right).

Once the hardware is setup, we will use a software program called ModbusPoll. Some familiarity with this software is

assumed. You can simply open the three ModbusPoll setup files that should accompany this guide, or you can set them up
from scratch:

Figure F-2

] Modbus Poll - PLCInput Dataset 2mbp T i L ESP e e
File €t Comnection Sctup Functions Display View Window _Help
D@HE&|X|7 = 2| [0506151617 22 23| TCEL| T W2|

Alies 40010)
= | Meotor C led by 4605) 40010z 000224
M Co W D 41 m VRS ol 1= otor Current (Scaled by 46.05)

oced 1= I DC Bus Voktage (1= 0.1V) 40011 = 006339
b2 o CTITTERL TP - o

Read/Write Definition X Read/Write Definition X Read/Write Definition X
S — el P — SRS — -
Function: |16 Wiite Multiple Registers. bt Cancel Funcion. 03 Recd Holding Registers (49 ~| | Cancel | Function: 03 Reed Holding Registers (4) Cancel
Addiess: [ | Protocol address. E.g 40011 -> 10 Address: 1| Protocoladdress. Eg 400115 10 Address Protocol address. E.g 40011 > 10
ovemy: [ ] vy [ ] ovemy: [ ]
Scan Rete ms) Aoty Scan Rt me] Aorly Scon Rate ms) Aoy
Disable Disable Disable
[JReadwrite Disabled . [JReadwrite Disabled . [JReadWrite Disabled .
[JDisable on ermror | ReadMWiite Once [isable on emor Read/Wiite Once [JDisable on emar | ReadMite Once |
View View View

Rows. Rows Rows.
On Oxn Ot 010 @Fitiouantty Ow Oun Os 100 @FittoQuanity On Oxn O O10 @FitioCuantty

[JHide Alias Columns [APLC Addresses (Base 1) [JHide Alias Columns PLCAddresses (Base 1) [JHide Alias Columns
= =

[APLC Addresses (Base 1)
[AAddress in Cell [JEnron/Daniel Mode

Forep,press 1.

Port5: 19200861
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Use Modbus Function Code 16 “Write Multiple Registers” for PLC output data.
PLC Output data starts at register address 40001.

Use Modbus Function Code 03 “Read Holding Registers (4x)” for PLC input data.
PLC Input data is broken up into blocks of three words starting at 40004 and 40010.

For both, check the boxes for “Address in Cell” and “PLC Addresses (Base 1)”.
Then click “Connection” from the top menu, and select “Connect”.

The window below will appear.

Figure F-3
Connection Setup X
Serial Port ~
Cancel
Serial Settings
Isolated RS-485 (COM?) v Mode
RTU ASCIl
19200 Baud v ® O
Response Timeout
8 Data bits v
1000 [ms]

Ewven Parity v
Delay Between Polls

1 Stop Bit v Advanced... 20 [ms]

Remote Modbus Server

127.0.0.1
IPv4

502 3000

= IPvE

Connection is via Serial Port. Select the COM port of interface you are using to connect to the drive. If you are using a
USB to Serial adapter, this will be the COM port assigned to that device. The other serial settings with regard to Baud rate,
number of data bits, parity, etc. are set to match the drive defaults. Enter them in exactly.

You may also need to go into your Device Manager and edit the properties of the USB to Serial converter to match the
above settings.

Click OK to begin communication.

The packet counters at the top of the windows begin to increment. This indicates that data is being sent to, and received
from, the drive.

Figure F-4
SHEEEEX: o - — e e
Tx=1574: Err=0:1D = 1: F = 16: SR = 1000ms Tx =1600: Err = 0: ID = 1: F = 03: SR = 1000ms Tx=23:Emr=0:1D=1:F =03: SR =1000ms

AlIESJ 4x0001 ‘ Alias 4x0004 ‘ Alias 4x0004‘ ‘ |

You should also be receiving a “live” bus voltage value now too. (Looking at a value that constantly changes like bus voltage
is a good way to verify working communication.)
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Now we’re ready to begin controlling/monitoring the drive over fieldbus:

The Fieldbus Operating Mode specifies some digital inputs that must be turned on:

Figure F-5
XDl  Digital inputs
DI1 Local Stop (0) / Start (1)
DI2 Local/Remote (O=Local /1=FBA+MCW bit2)
DI3 Run enable
DI4 Constant Speed 2 (1 = On)
DIS Reset Fault
DI6 External Event, Vibration Switch
DI3 = ON Run Enable
DI6 = ON Vibration Switch OK
DIIL= ON Motor Thermostat OK

Note: The above inputs must be jumpered to +24V if not wired to their respective field devices. There is no way to “program
them out.” (turn them ON all the time in software)

Finally, we need to tell the drive to respond to fieldbus commands:

DI2 = ON

This puts the drive in Fieldbus Control Mode (EXT2 Control Location)

Now, let’s look at the Control Word bit structure. These are the bits we will turn on and off to control the drive:

Control Word Eft# Function Gontro word o turn s bt “ON”
0 Trickle Heating 1
1 De-Ice Mode 2
2 Start Forward 4

Turning a bit ON will cause that function to start. Only one function should be ON at a time.

So, let’s tell the drive to

start and run at 100rpm:

Write a value of 100 to REF1 for the speed reference. (which is the speed scaling value in par 46.01)
Set CW bit 2=1 by writing a decimal value of 4 to the CW. (drive should start)

2% Modbus Poll - Modbus RTU 40001-3.mbp
File Edit Connection Setup Functions Display View Window Help
DEE&E X T[S 2|1 |05061516172223|(TCRl|? N2
[ Modbus RTU 40001-3.mbp oS | : BBl =D [o)fE)=]
[Tx=598:Err=0:1D = 1:F=03: SR=1ms [Tx=448:Err=0:1D=1:F =03: SR = Tms Tx=402:Err=0:1D=1:F=03:SR=1ms
H Alias 440001 Alias 440004 Alias 40010
1 Main Control Word (MCw) [ ESIURER 4 Main Status Word (MSW) 40004 = 005047 10]  Motor Current (Scaled by 46.05) 40010 = 000725
% Ref 1 (Speed 1=Trpm) 40002 = 000100 5 RTINS 40005 = 000018,
3|

Ref 2 (Not Used), 40003 = 000000

6| ActTorque (1= 0.01% Torque) 40006 = 000088

11 DC Bus Voltage (1= 0.1V) | 40011 = 006919
[l 0utput Pouer Scoled by par 4500 JRECEREY

You should now see a variety of data coming back from the drive. Compare these values to the values you see in the drive

parameters.
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For the CTD firmware only, a few additional bits have been added to the Main Status Word (SW) in par 6.11:

Status Word Bit # Function

10

Trickle Heating Active (on during delay and heating)

1

De-Ice Mode Active

12

CTDD Running (motor actually turning — ***not active in de-ice mode***)

13

CTDD Hold (autophasing in progress)

The rest of the usual SW bits still work, although they should be carefully interpreted. For example, the running bit will come
on during motor trickle heating even though the motor isn’t actually turning (drive is modulating though!). The most useful
bits to the customer will be:

Bit 1: Drive Ready
Bit 3: Drive Faulted
Bit 7: Drive Warning

Bit 9: Drive Keypad in Remote mode

Bit Name Value | STATE/Description
Ready to switch on 1 Ready to switch ON
0 0 Not ready to switch ON
) Ready run 1 Ready to operate
0 OFF1 active
» Ready ref 1 Operation enabled
0 Operation inhibited
3 Tripped 1 Fault
0 No fault
OFF2 inactive 1 OFF2 inactive
! 0 OFF2 active
OFF3 inactive 1 OFF3 inactive
° 0 OFF3 active
Switch-On inhibited 1 Switch-0n inhibited
6 n
; Warning 1 Warning active
0 No warning active
At setpoint 1 OPERATING Actual value equals reference = is within tolerance limits (see parameters
8 46.21....46.23)
0 Actual value differs from reference = is outside tolerance limits
Remote 1 Drive control location: REMOTE (EXT1 or EXT2)
? 0 Drive control location: LOCAL

The scaling used for other actual value feedback signals is shown above in the ModbusPoll screenshot.
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When using the trickle and de-ice feature, pay attention to the settings below. These two features default to “DISABLE” so
you will need to set them to EFB control. Note that setting 75.03 Run Time to zero, will cause the function to stay on as long
as the CW bit calls for it (no time limit).

Figure F-7

v 74. Trickle Current

1 Trickle Selection EFB NoUnit Disable
2 Trickle Power 100 watt 0 1000 100
3 Trickle Delay Time 1 min 0 10 1
v 75. De-ice

1 De-ice Selection EFB NoUnit Disable
2 De-Ice Speed 30 % 0 100 30
3 Run Time 1 min 0 1500 1

Troubleshooting:

You can verify the CW being received by the drive by looking at par 58.18 EFB Control Word. This will be the raw value being
sent by the PLC.

You can verify the current speed reference in rom being used by the drive by looking at par 3.09 EFB Reference 1.
You can verify the SW being sent by the drive to the PLC by looking at par 58.19 EFB Status Word. This value is shown in

HEX by default, so convert to decimal before comparing it to the number you see in ModbusPoll. In DriveComposer, you can
also right click this value and show it as decimal — or any other number format you like.
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G.1 ACS880 Cooling Tower Drive
G.1.1 Ethernet/IP Setup

Appendix G

Ethernet/IP Setup

This document will guide you through the process of setting up the ACS880 Cooling Tower Drive for monitoring and control

over Ethernet/IP using the following data in and out:

Control Word

Ref 1
Ref 2 —>

Accel Time

Status Word

Actual Speed (rpm)

+_ % Motor Torque x 100
Motor Current (1=1Amp)
DC Bus Volts x 10

This guide assumes that the basic drive setup has already been done. This includes setting the Language & Units, entering

Motor Data and performing an ID Run.

Once this basic drive setup has been done, the following parameters will need to be set:

Group 76: CTD Motor Control
76.03 Operating Mode = FIELDBUS
96.02 Pass Code = 13 Fieldbus

Group 50: Fieldbus Adapter

50.01 FBA A Enable = Option Slot 1

50.02 FBA A Comm Loss Function = Warning
50.03 FBA A Comm Loss Timeout = 3sec
50.04 FBA A ref1 Type = Speed

50.08 FBA A Act1 Transparent source = Torque
50.09 FBA A SW Transparent Source = 6.11[16]

This is the top option slot on the drive. Adapter can go in any slot
This setting determines what the drive does when comms are lost
This time is added to the time in 51.20 before issuing a fault/warning

Status Word sent back to the PLC will be par 6.11 Main Status Word

Group 51: FBA A Settings (Ethernet Adapter Setup)

51.01 FBA A Type = EtherNet
51.02 Protocol/Profile = EIP T16 (102)
51.03 Comm Rate = Auto

51.04 IP Configuration = STATIC
51.05 IP Address

51.06 IP Address

51.07 IP Address

51.08 IP Address

51.09 Subnet CIDR = 24

51.10 GW Address

51.11 GW Address

51.12 GW Address

51.13 GW Address

Automatically adjusts to 10 or 100Mbit/s network speed

ex. 192

ex. 168

ex. 3

ex. 88

Shorthand for 255.255.255.0
Leave at default (zero) if not used
Leave at default (zero) if not used
Leave at default (zero) if not used
Leave at default (zero) if not used

3AXD50000011888
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Group 52 FBA A Data In (PLC Input Data)

(Note: that first three words back to PLC are pre-defined or already mapped for you.)

Main Status Word (MSW) See status word bit description below

Actual Value 1 Speed (1=1rpm)

Actual Value 2 Torque (% of motor nominal x 100)

52.01 FBA A Data In1 = Parameter 1.07[16] Motor Current (1=1Amp)

52.02 FBA A Data In2 = Parameter 1.11[16] DC Bus Voltage x 10

52.03 FBA A Data In3 = Parameter 1.14[16] Actual motor power in HP x 10

52.04 FBA A Data In1... These additional data words could be used to read other parameters
from the drive.

52.10 FBA A Data In10 These additional data words could be used to read other parameters

from the drive.

(Note: the first three words sent to the drive are pre-defined or already mapped for you.)

Main Control Word (MCW) See control word bit description below.
Speed Reference 1 Scaling is 1=1rpm
Reference 2 Not used in ACS880 CTDD

53.01 FBA A Data Out1 = Parameter 23.14[16] Accel Time 2 (optional) These additional data words could be used to
write to other parameters within the drive.

For example, writing a value of 300 here would set par 23.12 Accel
Time 1 to 30 seconds.

53.04 FBA A Data Outf1... Up to 10 additional parameters can be mapped here for cyclic
updating.

53.10 FBA A Data Out10 Up to 10 additional parameters can be mapped here for cyclic
updating.

Last step after changing any fieldbus related parameters in Groups 50-53:

51.27 FBA A Par Refresh Refresh Reboots fieldbus card so changes will take effect (or the drive
power can be cycled).

ACS880 CTDD Drive on EtherNet/IP FENA-21 or FEIP-21 with Studio 5000 Logix Designer® or RSLogix® 5000
1. Open Studio 5000 Logix Designer® or RSLogix® 5000 and open a new project.
2. Right click on the Ethernet module within the Controller Organizer window.

@ Logix Designer - CompactLogix Base_Setup V29 [1769-L16ER-BB1B 29.11]*
File Edit View Search Logic Communications Tools Window Help

|BE@ & sm@ o[ J]Aa Bk YPE QA [weampue. | @
Path: | <none> = |g ‘
Oftipe BAS RN B |« H ol 4F W O 0 O
No Forces ».|F oK "
'No Edits a I Energy Storage < > \Favorites £ Add-On £ Safety [ Alams £ Bit £ Timer/Counter £ Input/Ot
Fio -
|

[sBedLEISEY
:
T
§
5
8
‘«
=
x

[ Ungrouped Axes ~
{23 Add-On Instructions
=& Data Types
| -BR User-Defined
4 Strings
L Add-On-Defined
| @0 Predefined
0% Module-Defined
& Trends
T Logical Model
=-&1/0 Configuration
=83 PointlO
e [0] 1769-L16ER-BB1B Comp
=63 Embedded 1/0
| @ [1] Embedded Discrete_It
- Expansion I/0, 0 Modules
=& Ethernet
@ 1769-L16ER-BB1B Compac
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3. Click on New Module.

‘ Logix Designer - CompactLogls_Base Setup W29 [1769-L16ER-BB1E 29.11)°
File Edit View Search Logic Communications Tools ‘Window Help
BEE & @l | AR [ YRS A [ e sopege.
—

| Pt | maces

Offline 1. P fun -
4 H ok e "

Mo Forces. (Ll

$j0} 1769-L16ER-BR1E Compr
- SEmbedded 10
@ [1] Embedded Discrete.

3 Expansion 1/0, 0 Modules

Ed%

<l 2 Dhscover Modubes

_ﬂ Paste Ciriey

| Properties Alt+ Enter

< P -

™ Conrater Organ-. . Logical Organizer |
Create a module

4. Select Module Type: ETHERNET-MODULE.

Select Module Type

Catalog Module Discovery Favorites

[gerl | | ClearFilters Show Filters

Catalog Number Description Vendar Cater ~
1336R-REGENBrake-EN1 Brake via 1203-EN1 Rockwell Aut..  Drive
1407-CGCM-DLR Combinatign Generator Control Module, 2-..  Rockwell Aut..  Othel
2364F RGU-EN1 Regen #us Supply via 1203-EN1 Rockwell Aut..  Drive
ETHERNET-BRIDGE el ic EtherNet/IP CIP Bridge Rockwell Aut..  Comi
ETHERNET-MODULE Generic Ethernet Module Rockwell Aut..  Comi
ETHERNET-SAFETY-STA.. Generic EtherNeyIP Safety and Standard . Rockwell Aut.. Safet
EX500-GEN1 Ethernet Gateway SMC Corpor...  Comi
PowerFlex 7000 2-E MV Drive, Fourth Gen Control via 20-COMM...  Rockwell Aut..  Drive
Powerflex 7000 2-ER MV Drive. Fourth Gen Control via 20-COMM...  Rockwell Aut.. Drive
PowerFlex 755TM-Bus Suly PowerFlex 755TM Regenerative Bus Suppl... Rockwell Aut.. Drive ¥

N T — >

10 of 551 Module Types Found
[] Close on Create |Creai_n| ‘Close| | Help |
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5. Program the following information below. The ACS880 CTDD Drive only supports the 16 Bit Transparent assembly
instances displayed below. This example will use 16 Bit transparent Profile Assembly Instances 112 and 162. The
following table will display Input and Output Assembly Instances and PLC I/O Memory size.

Input Assembily Instances | Output Assembly Instances | PLC Word Settings
61 11 2
62 12 3
161 111 12
162 112 13 | 6——

Reference FENA-01/-11/-21 EtherNet Adapter Module User’s Manual 3AUA0000093568 section “Communication”
for more information on Input/Output Assembly Instances and reference FEIP-21 Ethernet IP User’s Manual
3AXD50000158621.

6. Enter the following information. The example shown is using the B16 Bit Transparent Profile Assembly Instances
112 and 162. The PLC will transmit and receive 13 words of information.

a. Enter the name that will be given to the Cooling Tower Drive
b. Change Comm Format to Data - INT (16Bits)
c. Enter the IP Address of the Ethernet option card
d. Enter Input and Output Assembly Instances numbers.
e. Enter Input and Output Assembly Instances numbers.
f. Enter configuration instance as 1 and size as 0.
MNew Module s
Type: ETHERNET-MODULE Generic Ethermnet Module
Vendor: Rockwell AutomationfAllen-Bradley
Parent Local
) Connection Parameters
Name: ACS880_CTDD @
Assembly _
Description: Instance: Size:
Input 162 REE ) @
Output ‘”2 | ‘13 F5 (16-bit) @
C F t Data-INT ~ =
sl Configuration: ‘1| | ‘D 1 (8-bif) @
Address f Host Mame
@ IP Address: 192 . 1.ee . 3 . 88 s
(O Host Name: Status Output
Open Module Properties | oK | Ere | Help

7. Click Finish.
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8. The ACS880 CTD Drive is now added to the PLC I/O.

e Logix Designer - CompactlLogix_Base_Setup_V29 [1769-L16ER-BB1B 29.11]*

File Edit View Search Logic Communications Tools Window Help

ASE S s BR oo

Ceng Bh VE

Path: I{none> = .

o)

| Select language...

Offline A. F puN
No Forces k. oK
=
No Edits a Energy Storage

abed 1eiS

..... 3 Ad

= Motion Groups
Ungrouped Axes

d-On Instructions

=-E3 Data Types

- User-Defined

- Strings

-C Add-On-Defined

3 Predefined

Ez?a Etl

&% Module-Defined
1Trends
----- M. Logical Model
=-E31/0 Configuration
=163 Pointl0
. (0] 1769-L16ER-BB1B CompactLogix_
~ E-EIEmbedded 1/O

o]
F yo

[—]@ Tasks
68 MainTask
- @3 MainProgram

-# [1] Embedded Discrete_IO

Expansion I/0, 0 Modules
hernet

B B THERNET-MODULE Al

DD

4 H i =

= € (R

< > &Favoritesé Add-On _& Safety ‘ Alarms ‘ Bit é'I'Jmer!Ccvunter é Input/Cuty
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