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1
Safety instructions

Contents of this chapter
This chapter contains the safety instructions which you must obey when you install 
and operate the drive and do maintenance on the drive. If you ignore the safety 
instructions, injury, death or damage can occur.

Use of warnings and notes
Warnings tell you about conditions which can cause injury or death, or damage to the 
equipment. They also tell you how to prevent the danger. Notes draw attention to a 
particular condition or fact, or give information on a subject.

The manual uses these warning symbols: 

Electricity warning tells about hazards from electricity which can cause 
injury or death, or damage to the equipment. 

General warning tells about conditions, other than those caused by 
electricity, which can cause injury or death, or damage to the equipment.

Electrostatic sensitive devices warning tells you about the risk of 
electrostatic discharge which can cause damage to the equipment.
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General safety in installation, start-up and maintenance
These instructions are for all personnel that install the drive and do maintenance work 
on it.

WARNING! Obey these instructions. If you ignore them, injury or death, or 
damage to the equipment can occur.

• Use safety shoes with a metal toe cap to avoid foot injury. Wear protective gloves 
and long sleeves. Some parts have sharp edges.

• Handle the drive carefully.
• Frames R5…R9: Lift the drive with a lifting device. Use the lifting eyes of the 

drive.
• Frames R5…R9: Do not tilt the drive. The drive is heavy and its center of 

gravity is high. An overturning drive can cause physical injury. 

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

• Keep the drive in its package or protect it otherwise from dust and burr from 
drilling and grinding until you install it.

• Protect also the installed drive against dust and burr. Electrically conductive 
debris inside the drive may cause damage or malfunction.

• Vacuum clean the area below the drive before the start-up to prevent the drive 
cooling fan from drawing the dust inside the drive.

• Do not cover the air inlet and outlet when the drive runs.
• Make sure that there is sufficient cooling. See sections Examining the installation 

site on page 52 and Losses, cooling data and noise on page 289 for more 
information.

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

• Before you adjust the drive operation limits, make sure that the motor and all 
driven equipment can operate throughout the set operation limits. 
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• Before you activate the automatic fault reset or automatic restart functions of the 
drive control program, make sure that no dangerous situations can occur. These 
functions reset the drive automatically and continue operation after a fault or 
supply break. If these functions are activated, the installation must be clearly 
marked as defined in IEC/EN 61800-5-1, subclause 6.5.3, for example, “THIS 
MACHINE STARTS AUTOMATICALLY”.

• If you have connected safety circuits to the drive (for example, emergency stop 
and Safe torque off), validate them at the start up. For the validation of the Safe 
torque off, see ACS580 standard control program firmware manual 
(3AXD50000016097 [English]). For the validation of other safety circuits, see the 
instructions provided with them.

Note:
• If you select an external source for start command and it is on, and the start 

command is level-triggered, the drive will start immediately after fault reset. See 
parameters 20.02 Ext1 start trigger type and 20.07 Ext2 start trigger type in 
ACS580 standard control program firmware manual (3AXD50000016097 
[English]).

• When the control location is not set to Local (text Local is not shown on the top 
row of the panel and parameter 19.17 Local control disable has value Disabled), 
the stop key on the control panel will not stop the drive.

• Frames R1…R5: Do not attempt to repair a malfunctioning drive; contact your 
local representative for replacement or repair by authorized persons. 
Frames R6…R9: Can be repaired by authorized persons.
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General safety in operation
These instructions are for all personnel that operate the drive.

WARNING! Obey these instructions. If you ignore them, injury or death, or 
damage to the equipment can occur.

• Do not power up the drive more than five times in ten minutes. Too frequent 
power-ups can damage the charging circuit of the DC capacitors. If you need to 
start or stop the drive, use the control panel start and stop keys or commands 
through the I/O terminals of the drive.

• Give a stop command to the drive before you reset a fault. If you have an external 
source for the start command and the start is on, the drive will start immediately 
after the fault reset, unless you configure the drive for pulse start. See the 
firmware manual.

• Before you activate automatic fault reset functions of the drive control program, 
make sure that no dangerous situations can occur. These functions reset the 
drive automatically and continue operation after a fault.

Note: When the control location is not set to Local, the stop key on the control panel 
will not stop the drive.
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Electrical safety in installation, start-up and maintenance

 Electrical safety precautions
These warnings are for all personnel who do work on the drive, motor cable or motor. 

WARNING! Obey these instructions. If you ignore them, injury or death, or 
damage to the equipment can occur.

If you are not a qualified electrical professional, do not do electrical installation or 
maintenance work.

Go through these steps before you begin any installation or maintenance work.

1. Clearly identify the work location and equipment.

2. Disconnect all possible voltage sources. Make sure that reconnection is not
possible. Lock out and tag out.
• Open the main disconnector at the power supply of the drive.
• Disconnect any external power sources from the control circuits.
• After you disconnect the drive, always wait for 5 minutes to let the

intermediate circuit capacitors discharge before you continue.

3. Protect any other energized parts in the work location against contact.

4. Take special precautions when close to bare conductors.

5. Measure that the installation is de-energized.
• Before and after measuring the installation, verify the operation of the voltage

tester on a known voltage source.
• Make sure that the voltage between the drive input power terminals (L1, L2,

L3) and the grounding terminal (PE) is zero.
• Make sure that the voltage between the drive output terminals (T1/U, T2/V,

T3/W) and the grounding terminal (PE) is zero.
• Make sure that the drive DC voltage is zero.

Frames R1…R3: Make sure that the voltage between the drive R+/UDC+
terminal and output terminals (T1/U, T2/V, T3/W) is zero.
Frames R4…R9: Make sure that the voltage between the drive DC terminals
(UDC+ and UDC-) is zero and between the drive DC terminals (UDC+ and
UDC-) and the grounding (PE) terminal is zero.

6. Install temporary grounding as required by the local regulations.

7. Ask from the person in control of the electrical installation work for a permit to
work.
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 Additional instructions and notes

WARNING! Obey these instructions. If you ignore them, injury or death, or 
damage to the equipment can occur. 

• A drive with the internal EMC filter connected can be installed to a symmetrically 
grounded TN-S system. If you install the drive to another system, check if you 
must disconnect the EMC filter. See sections 
• IEC: When to disconnect EMC filter or ground-to-phase varistor: TN-S, IT, 

corner-grounded delta and midpoint-grounded delta systems on page 117, 
and Guidelines for installing the drive to a TT system on page 118.

• North America: When to connect EMC filter or disconnect ground-to-phase 
varistor: TN-S, IT, corner-grounded delta and midpoint-grounded delta 
systems on page 169, and Guidelines for installing the drive to a TT system on 
page 170.

WARNING! Do not install a drive with the EMC filter connected to a system 
that the filter is not suitable for. This can cause danger, or damage the 

drive.
Note: When the internal EMC filter is disconnected, the EMC compatibility of the 
drive is considerably reduced. See section EMC compatibility and motor cable 
length on page 304.

• A drive with the ground-to-phase varistor connected can be installed to a 
symmetrically grounded TN-S system. If you install the drive to another system, 
check if you must disconnect the varistor. See sections 
• IEC: When to disconnect EMC filter or ground-to-phase varistor: TN-S, IT, 

corner-grounded delta and midpoint-grounded delta systems on page 117, 
and Guidelines for installing the drive to a TT system on page 118.

• North America: When to connect EMC filter or disconnect ground-to-phase 
varistor: TN-S, IT, corner-grounded delta and midpoint-grounded delta 
systems on page 169, and Guidelines for installing the drive to a TT system on 
page 170.

WARNING! Do not install a drive with the ground-to-phase varistor 
connected to a system that the varistor is not suitable for. If you do, the 

varistor circuit can be damaged.
• Use all ELV (extra low voltage) circuits connected to the drive only within a zone 

of equipotential bonding, that is, within a zone where all simultaneously 
accessible conductive parts are electrically connected to prevent hazardous 
voltages appearing between them. You can accomplish this by a proper factory 
grounding, that is, make sure that all simultaneously accessible conductive parts 
are grounded to the protective earth (PE) bus of the building.

• Do not do insulation or voltage withstand tests on the drive or drive modules.
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Note:
• The motor cable terminals of the drive are at a dangerous voltage when the input 

power is on, regardless of whether the motor is running or not.
• The DC and brake resistor terminals (UDC+, UDC-, R+ and R-) are at a 

dangerous voltage.
• External wiring can supply dangerous voltages to the terminals of relay outputs 

(RO1, RO2 and RO3).
• The Safe torque off function does not remove the voltage from the main and 

auxiliary circuits. The function is not effective against deliberate sabotage or 
misuse.

Printed circuit boards

WARNING! Use a grounding wrist band when you handle the printed circuit 
boards. Do not touch the boards unnecessarily. The boards contain 
components sensitive to electrostatic discharge.

 Grounding
These instructions are for all personnel who are responsible for the electrical 
installation, including the grounding of the drive.

WARNING! Obey these instructions. If you ignore them, injury or death, or 
equipment malfunction can occur, and electromagnetic interference can 

increase.

• If you are not a qualified electrical professional, do not do grounding work.
• Always ground the drive, the motor and adjoining equipment to the protective 

earth (PE) bus of the power supply. This is necessary for the personnel safety. 
Proper grounding also reduces electromagnetic emission and interference. 

• In a multiple-drive installation, connect each drive separately to the protective 
earth (PE) bus of the power supply.

• Make sure that the conductivity of the protective earth (PE) conductors is 
sufficient. See section Selecting the power cables on page 89. Obey the local 
regulations.

• Connect the power cable shields to the protective earth (PE) terminals of the 
drive.

• Make a 360° grounding of the power and control cable shields at the cable entries 
to suppress electromagnetic disturbances.
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Note:
• You can use power cable shields as grounding conductors only when their 

conductivity is sufficient.
• Standards IEC/EN 61800-5-1 (section 4.3.5.5.2.) and UL 68100-5-1 require that 

as the normal touch current of the drive is higher than 3.5 mA AC or 10 mA DC, 
you must use a fixed protective earth (PE) connection. In addition, 
• install a second protective earth conductor of the same cross-sectional area 

as the original protective earthing conductor,

or
• install a protective earth conductor with a cross-section of at least 10 mm2 Cu 

or 16 mm2 Al (when aluminum cables are allowed), 
or
• install a device which automatically disconnects the supply if the protective 

earth conductor breaks.
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Additional instructions for permanent magnet motor drives

 Safety in installation, start-up and maintenance
These are additional warnings concerning permanent magnet motor drives. The other 
safety instructions in this chapter are also valid.

WARNING! Obey these instructions. If you ignore them, injury or death and 
damage to the equipment can occur.

• Do not work on a drive when a rotating permanent magnet motor is connected to 
it. A rotating permanent magnet motor energizes the drive including its input 
power terminals.

Before installation, start-up and maintenance work on the drive:
• Stop the motor.
• Disconnect the motor from the drive with a safety switch or by other means.
• If you cannot disconnect the motor, make sure that the motor cannot rotate during 

work. Make sure that no other system, like hydraulic crawling drives, can rotate 
the motor directly or through any mechanical connection like felt, nip, rope, etc.

• Measure that the installation is de-energized. 
• Before and after measuring the installation, verify the operation of the voltage 

tester on a known voltage source. 
• Make sure that the voltage between the drive output terminals (T1/U, T2/V, 

T3/W) and the grounding (PE) busbar is zero.
• Make sure that the voltage between the drive input power terminals (L1, L2, 

L3) and the grounding (PE) busbar is zero.
• Make sure that the voltage between the drive DC terminals (UDC+, UDC-) is 

zero and between the drive DC terminals (UDC+ and UDC-) and the 
grounding (PE) terminal is zero.

• Install temporary grounding to the drive output terminals (T1/U, T2/V, T3/W). 
Connect the output terminals together as well as to the PE.

Start-up and operation:
• Make sure that the motor cannot be run into overspeed, e.g. driven by the load. 

Motor overspeed causes overvoltage that can damage or destroy the capacitors 
in the intermediate circuit of the drive.
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2
Introduction to the manual

Contents of this chapter
The chapter describes applicability, target audience and purpose of this manual. It 
describes the contents of this manual and refers to a list of related manuals for more 
information. The chapter also contains a flowchart of steps for examining the delivery, 
installing and commissioning the drive. The flowchart refers to chapters/sections in 
this manual.

Applicability
This manual applies to the ACS580-01 drives.

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

The manual is written for readers worldwide. Both SI and imperial units are shown. 
Special instructions for installations in North America are given. 

Purpose of the manual
This manual provides information needed for planning the installation, installing, and 
servicing the drive.
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Contents of this manual
The manual consists of the following chapters:
• Safety instructions (page 15) gives safety instructions you must obey when

installing, commissioning, operating and servicing the drive.
• Introduction to the manual (this chapter, page 25) describes applicability, target

audience, purpose and contents of this manual. It also contains a quick
installation and commissioning flowchart. At the end, it lists terms and
abbreviations.

• Operation principle and hardware description (page 35) describes the operation
principle, layout, power connections and control interfaces, type designation label
and type designation information in short.

• Mechanical installation (page 51) describes how to examine the installation site,
unpack, examine the delivery and install the drive mechanically.

• Guidelines for planning the electrical installation (page 81) describes how to plan
the electrical installation of the drive, for example, how to examine the
compatibility of the motor and the drive and select cables, protections and cable
routing.

• Electrical installation – IEC (page 113) describes how to measure the insulation of
the assembly and the compatibility with other than symmetrically grounded TN-S
systems. It then shows how to connect the power and control cables, install
optional modules and connect a PC.

• Electrical installation – North America (page 165) describes how to measure the
insulation of the assembly and the compatibility with other than symmetrically
grounded TN-S systems. It then shows how to connect the power and control
cables, install optional modules and connect a PC.

• Installation checklist (page 221) contains a checklist for checking the mechanical
and electrical installation of the drive before start-up.

• Maintenance and hardware diagnostics (page 223) contains preventive
maintenance instructions and LED indicator descriptions.

• Technical data (page 241) contains technical specifications of the drive, eg,
ratings, sizes and technical requirements as well as provisions for fulfilling the
requirements for CE, UL and other marks.

• Dimension drawings (page 323) shows dimension drawings of the drive.
• Resistor braking (page 351) tells how to select the brake resistor.
• Safe torque off function (page 363) describes STO features, installation and

technical data.
• Optional I/O extension and adapter modules (page 383) describes CMOD-01,

CMOD-02, and CHDI-01 extension modules and CBAI-01 adapter module, their
installation, start-up, diagnostics and technical data.

• Common mode, du/dt and sine filters (page 415) describes selection of external
filters for the drive.
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• Further information (inside of the back cover, page 421) tells how to make product 
and service inquiries, get information on product training, provide feedback on 
manuals and find documents on the Internet. 

Categorization by frame (size)
The ACS580-01 is manufactured in frames (frame sizes) R1…R9. Some instructions 
and other information that only concern certain frames are marked with the symbol of 
the frame (R1…R9). The frame is marked on the type designation label attached to 
the drive, see section Type designation label on page 47.

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

Drive manuals and guides Code (English)
ACS580 standard control program firmware manual 3AXD50000016097
ACS580-01 (0.75 to 250 kW, 1.0 to 350 hp) hardware 
manual

3AXD50000044794

ACS580-01 quick installation and start-up guide (IEC) 3AXD50000527052
ACS580-01 quick installation and start-up guide (NEC) 3AXD50000745524
ACx-AP-X assistant control panels user’s manual 3AUA0000085685
Drive modules cabinet design and construction 
instructions

3AUA0000107668

Alternate Fuses, MMPs and Circuit Breakers for ABB 
Drives

3AXD50000645015

Option manuals and guides
ACS580, ACH580 and ACQ580 drive module frames 
R3 and R5 to R9 for cabinet installation (options +P940 
and +P944) supplement

3AXD50000210305 

ACS580-01, ACH580-01 and ACQ580-01 installation 
guide for UK gland plate (option +H358)

3AXD50000034735 

CPTC-02 ATEX-certified thermistor protection module, 
Ex II (2) GD (+L537+Q971) user's manual

3AXD50000030058 

CDPI-01 communication adapter module user's manual 3AXD50000009929
DPMP-01 mounting platform for control panels 3AUA0000100140
DPMP-02/03 mounting platform for control panels 3AUA0000136205
DPMP-04 and DPMP-05 mounting platform for control 
panels

3AXD50000308484

FCAN-01 CANopen adapter module user's manual 3AFE68615500
FCNA-01 ControlNet adapter module user's manual 3AUA0000141650
FDNA-01 DeviceNet™ adapter module user's manual 3AFE68573360
FECA-01 EtherCAT adapter module user's manual 3AUA0000068940
FEIP-21 Ethernet/IP adapter module user’s manual 3AXD50000158621

http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000016097&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000044794&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000527052&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000745524&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000085685&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000107668&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
https://search.abb.com/library/Download.aspx?DocumentID=3AXD50000645015&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000210305&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000034735&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000030058&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000009929&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000100140&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000136205&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000308484&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68615500&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000141650&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68573360&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000068940&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158621&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
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The code below opens an online listing of the manuals applicable to this product.

        

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

3AUA0000093568

FEPL-02 Ethernet POWERLINK adapter module user's 
manual

3AUA0000123527

FMBT-21 Modbus/TCP adapter module user’s manual 3AXD50000158607
FPBA-01 PROFIBUS DP adapter module user's manual 3AFE68573271
FPNO-21 PROFINET adapter module user’s manual 3AXD50000158614
FSCA-01 RS-485 adapter module user's manual 3AUA0000109533
FSPS-21 Safety functions fieldbus module user's 
manual

3AXD50000158638

ACS580-01…, ACH580-01… and ACQ580-01…+C135 
drives with flange mounting kit supplement

3AXD50000349821

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

3AXD50000119172

ACS580-01…, ACH580-01… and ACQ580-01…+C135 
frames R4 to R5 flange mounting kit quick installation 
guide

3AXD50000287093

ACS880-01…, ACS580-01…, ACH580-01… and 
ACQ580-01…+C135 frames R6 to R9 flange mounting 
kit quick installation guide

3AXD50000019099

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

3AXD50000155132

UL Type 12 hood quick installation guide for ACS580-
01, ACH580-01 and ACQ580-01 frames R1 to R9

3AXD50000225972

Tool and maintenance manuals and guides
Drive composer PC tool user's manual 3AUA0000094606
Converter module capacitor reforming instructions 3BFE64059629
NETA-21 remote monitoring tool user's manual 3AUA0000096939
NETA-21 remote monitoring tool installation and start-up 
guide 

3AUA0000096881

Animation
ACH580-01, ACQ580-01, ACS580-01 and ACS880-01 
frames R6…R7 installation in Rittal VX25 400 mm 
enclosure animation

9AKK107991A9541

ACS580-01 manuals

http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000093568&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000123527&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158607&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68573271&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158614&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000109533&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158638&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000349821&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000119172&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000287093&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000019099&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000155132&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000225972&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000094606&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3BFE64059629&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000096939&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000096881&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK107991A9541&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105713A8085&DocumentPartId=1&Action=LaunchDirect
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Quick installation and commissioning flowchart 

Task See
Identify the frame of your drive: R1…R9. Operation principle and hardware description: 

Type designation key on page 49

Plan the installation: select the cables, etc.
Examine the ambient conditions, ratings and 
required cooling air flow.

Guidelines for planning the electrical 
installation on page 81
Technical data on page 241

Unpack and examine the drive.

Make sure that all necessary optional 
modules and equipment are present and 
correct.

Mechanical installation: Unpacking and 
examining delivery, frames R1 and R2 on 
page 57; R3 on page 60; R4 on page 62; R5 
on page 64; R6…R9 on page 66

If the drive will be connected to another 
system than symmetrically grounded TN-S 
system: Examine if you must disconnect the 
EMC filter or ground-to-phase varistor.

IEC: Examining the compatibility with IT 
(ungrounded), corner-grounded delta, 
midpoint-grounded delta and TT systems on 
page 116
North America: Examining the compatibility 
with IT (ungrounded), corner-grounded delta, 
midpoint-grounded delta and TT systems on 
page 168

Install the drive on a wall. Mechanical installation on page 51

Route the cables. Guidelines for planning the electrical 
installation: Routing the cables on page 101

Measure the insulation of the input cable and 
the motor and the motor cable.

Electrical installation: 
IEC: Measuring the insulation of the assembly 
on page 114
North America: Measuring the insulation of 
the assembly on page 166

Connect the power cables. Electrical installation: 
IEC: Connecting the power cables on page 
123
North America: Connecting the power cables 
on page 176
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Connect the control cables. Electrical installation: 
IEC: Connecting the control cables on page 
142
North America: Connecting the control cables 
on page 176

Check the installation. Installation checklist on page 221

Commission the drive. ACS580 standard control program firmware 
manual (3AXD50000016097 [English])

Task See
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Terms and abbreviations
Term/abbreviation Explanation
ACS-BP-S Basic control panel, basic operator keypad for communication with the 

drive. The ACS580 supports ACS-BP-S basic control panel.
Assistant control 
panel

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

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

Brake resistor Dissipates the drive surplus braking energy conducted by the brake 
chopper to heat. Essential part of the brake circuit. See Brake chopper. 

Control unit The part in which the control program runs. 
Capacitor bank See DC link capacitors.
CBAI-01 CBAI-01 bipolar analog IO adapter module
CCA-01 Configuration adapter
CDPI-01 Communication adapter module
CHDI-01 Optional 115/230 V digital input extension module
CMOD-01 Optional multifunction extension module (external 24 V AC/DC and 

digital I/O extension)
CMOD-02 Optional multifunction extension module (external 24 V AC/DC and 

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

certified PTC interface)
DC link DC circuit between rectifier and inverter
DC link capacitors Energy storage which stabilizes the intermediate circuit DC voltage
DPMP-01 Mounting platform for ACS-AP control panel (flange mounting). CDP-01 

communication adapter module is needed to connect the DMP0-01 to 
the drive. For up to 32 drives on a panel bus with a single panel on 
cabinet door, one DMP-02 with one CDPI-01 per each drive are used.

DPMP-02 Mounting platform for ACS-AP control panel (surface mounting). 
CDP-01 communication adapter module is needed to connect the 
DMP0-02 to the drive. For up to 32 drives on a panel bus with a single 
panel on cabinet door, one DMP-02 with one CDPI-01 per each drive 
are used.

DPMP-EXT Door mounting kit for the panel. For one drive; contains both DPMP-02 
and CDPI-01, which connects the DPMP-02 to the drive.

Drive Frequency converter for controlling AC motors
EMC Electromagnetic compatibility
EFB Embedded fieldbus
FBA Fieldbus adapter
FCAN-01 Optional CANopen adapter module
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FCNA-01 ControlNet adapter module
FDNA-01 Optional DeviceNet adapter module
FECA-01 Optional EtherCAT adapter module
FEIP-21 Optional two-port Ethernet/IP adapter module
FENA-21 Optional two-port Ethernet adapter module for EtherNet/IP, Modbus 

TCP and PROFINET IO protocols
FEPL-02 Optional Ethernet POWERLINK adapter module
FMBT-21 Optional two-port Modbus/TCP adapter module
FPBA-01 Optional PROFIBUS DP adapter module
FPNO-21 Optional PROFINET IO adapter module
FSPS-21 Optional Safety functions fieldbus module
Frame (size) Refers to drive physical size, for example R1 and R2. The type 

designation label attached to the drive shows the frame of the drive, see 
section Type designation key on page 49.

FSCA-01 Optional EIA-485 adapter module
I/O Input/Output
IGBT Insulated gate bipolar transistor
Intermediate circuit See DC link.
Inverter Converts direct current and voltage to alternating current and voltage.
Macro Pre-defined default values of parameters in drive control program. Each 

macro is intended for a specific application. See ACS580 firmware 
manual (3AXD50000016097 [English]).

NEC 70 National Fire Protection Association (National Electric Code 70)
NETA-21 Remote monitoring tool
Network control With fieldbus protocols based on the Common Industrial Protocol 

(CIPTM), such as DeviceNet and Ethernet/IP, denotes the control of the 
drive using the Net Ctrl and Net Ref objects of the ODVA AC/DC Drive 
Profile. For more information, see www.odva.org, and the following 
manuals:
• FDNA-01 DeviceNet adapter module user’s manual (3AFE68573360

[English]), and
• FENA-01/-11/-21 Ethernet adapter module user’s manual

(3AUA0000093568 [English])
• FEIP-21 Ethernet/IP adapter module user’s manual

(3AXD50000158621 [English]).
Parameter User-adjustable operation instruction to the drive, or signal measured or 

calculated by the drive
PLC Programmable logic controller
PROFIBUS, 
PROFIBUS DP, 
PROFINET IO 

Registered trademarks of PI - PROFIBUS & PROFINET International

Term/abbreviation Explanation

www.odva.org
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PTC Positive temperature coefficient (PTC) refers to materials that 
experience an increase in electrical resistance when their temperature 
is raised.

R1, R2, … Frame (size)
Rectifier Converts alternating current and voltage to direct current and voltage.
SIL Safety integrity level. See chapter Safe torque off function on page 363.
STO Safe torque off. See chapter Safe torque off function on page 363.

Term/abbreviation Explanation
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3
Operation principle and 
hardware description

Contents of this chapter
This chapter briefly describes the operation principle, layout, type designation label 
and type designation information. It also shows a general diagram of power 
connections and control interfaces.
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Operation principle
The ACS580-01 is a drive for controlling asynchronous AC induction motors, 
permanent magnet motors and synchronous reluctance motors (SynRM).

The figure below shows the simplified main circuit diagram of the drive.
 

1 Rectifier. Converts alternating current and voltage to direct current and voltage.
2 DC link. DC circuit between rectifier and inverter.
3 Inverter. Converts direct current and voltage to alternating current and voltage.
4 Built-in brake chopper (R-, R+) in frames R1…R3. 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. The 
user obtains and installs the brake resistor when needed.

5 DC connection (UDC+, UDC-), for an external brake chopper in frames R4…R9.

L1
L2
L3

T1/U
T2/V
T3/W

R-  UDC+ 
R+

1 2 3

4

UDC-

5

ACS580-01
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Layout
Frames R1…R2

The layout of a frame R1 drive is presented below. The main structure of frame R2 is 
similar to R1. IP55 / UL Type 12 frames are also slightly different from IP21 / 
UL Type 1 frames, for example, IP21 / UL Type 1 front cover has two parts while 
IP55 / UL Type 12 front cover only has one part. 

1 Mounting points (4 pieces)
2 Cover: upper part (2a), lower part (2b)
3 Cover screw
4 Cable/conduit box
5 Control panel
6 Control panel connection
7 Cold configuration connection for CCA-01
7 Power OK and Fault LEDs. See section 

LEDs on page 238.
8 I/O connections. See section External 

control connection terminals, frames 
R1…R5 on page 44.

9 Varistor grounding screw (VAR). 
See Frames R1…R3 on page 120 (IEC) 
or Frames R1…R3, disconnecting EMC 
or varistor screws (North America) on 
page 172.

6

7

8

11

8

18

1 5

1

2a
PE

10
20

R1 IP21 / UL Type 1

14 15

20

21

1

16

17

3

12

2b
4

19

9 13

10 EMC filter grounding screw (EMC (DC)).
See Frames R1…R3 on page 120 (IEC or 
Frames R1…R3, disconnecting EMC or 
varistor screws (North America) on page 
172.

11 Place for storing the removed VAR screw
12 Place for storing the removed EMC screw
13 Input power connection (L1, L2, L3), 

motor connection (T1/U, T2/V, T3/W) and 
brake resistor connection (R-, R+)

14 PE connection (power line)
15 Grounding connection (motor)
16 Additional grounding connection
17 Stripping length (8 mm) checker
18 Cable entry
19 Main cooling fan
20 Cable tie mounts for /I/O cables
21 Auxiliary cooling fan connector
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This is an example of IP55 / UL Type 12 frames. They have one-piece front cover, 
which has a transparent window to leave the control panel visible. UL Type 12 frames 
have a hood, whose construction depends on the frame size.
R1 IP55 / UL Type 12

1 Mounting points (4 pieces), top points are 
under the hood, which is installed last.

2 Front cover
3 Cover screws (2 pieces)
4 Control panel behind the transparent 

window
5 Hood, UL Type 12 only. Hood types vary 

by the frame size, see page 284.

1

2

3

4
1

3

5
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Frame R3

 

BRAKE RES MOTOR
R-

R+
UDC+ T1/U T2/V T3/WPE

L1
INPUT

L3

1 Mounting points (4 pieces)
2 Cover
3 Cover screw
4 Control panel
5 Control panel connection
6 Cold configuration connection for CCA-01
7 Power OK and Fault LEDs. See section 

LEDs on page 238.
8 I/O connections. See section External 

control connection terminals, frames 
R1…R5 on page 44.

9 Varistor grounding screw (VAR).
See Frames R1…R3 on page 120 (IEC) 
or Frames R1…R3, disconnecting EMC 
or varistor screws (North America) on 
page 172.

10 EMC filter grounding screw (EMC (DC)).
See Frames R1…R3 on page 120 (IEC) 
or Frames R1…R3, disconnecting EMC 
or varistor screws (North America) on 
page 172.

11 Input power connection (L1, L2, L3), 
motor connection (T1/U, T2/V, T3/W) and 
brake resistor connection (R-, R+)

12 PE connection (power line)
13 Grounding connection (motor)
14 Additional grounding connection
15 Cable entry
16 Main cooling fan
17 Cable tie mounts for I/O cables
18 Auxiliary cooling fan. For 

IP55/UL Type 12 drives only.
19 Auxiliary cooling fan connector
20 Place for storing the removed EMC screw
21 Place for storing the removed VAR screw

5

6
7

8

16

15

1
4

1

2

11

3
PE

R3 IP21 / UL Type 1

1

12 13

17

19

17

8

20 21

9

10

18

14
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Frame R4

1 Mounting points (4 pieces)
2 Cover
3 Cover screw
4 Control panel
5 Control panel connection
6 Cold configuration connection for CCA-01
7 Power OK and Fault LEDs. See section 

LEDs on page 238.
8 I/O connections. See section External 

control connection terminals, frames 
R1…R5 on page 44.

9 Varistor grounding screw (VAR). 
See Frames R4…R9 on page 121 (IEC) 
or Frames R4…R9, disconnecting EMC 
or varistor screws (North America) on 
page 174.

10 Two EMC filter grounding screws, 10a: 
EMC (DC) and 10b: EMC (AC).
See Frames R4…R9 on page 121 (IEC) 
or Frames R4…R9, disconnecting EMC 
or varistor screws (North America) on 
page 174.

11 Input power connection (L1, L2, L3), 
motor connection (T1/U, T2/V, T3/W) and 
DC connection (UDC+, UDC-)

12 PE connection (power line)
13 Grounding connection (motor)
14 Cable entry
15 Main cooling fan
16 Cable tie mounts for I/O cables
17 Auxiliary cooling fan. For 

IP55/UL Type 12 drives only.
18 Auxiliary cooling fan connector
19 Additional grounding connection

5
6

17

11

8

14

1

4

1

2

3
PE

R4 IP21 / UL Type 1

12 13

16

9

1

7

8

15

16

10b

10a

18

19
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Frame R5

1 Mounting points (6 pieces: 2 at the top, 2 
at the bottom of the main part of the 
frame, 2 at the top of the cable box)

2 Cover
3 Cable/conduit box
4 Cover screws (2 pieces)
5 Control panel
6 Control panel connection
7 Cold configuration connection for CCA-01
8 Power OK and Fault LEDs. See section 

LEDs on page 238.
9 I/O connections. See section External 

control connection terminals, frames 
R1…R5 on page 44. 

10 Varistor grounding screw (VAR).
See Frames R4…R9 on page 121 (IEC) 
or Frames R4…R9, disconnecting EMC 
or varistor screws (North America) on 
page 174. 

11 Two EMC filter grounding screws, 11a: 
EMC (DC) and 11b: EMC (AC).
See Frames R4…R9 on page 121 (IEC) 
or Frames R4…R9, disconnecting EMC 
or varistor screws (North America) on 
page 174.

12 Input power connection (L1, L2, L3), 
motor connection (T1/U, T2/V, T3/W) and 
DC connection (UDC+, UDC-) under the 
shroud

13 PE connection (power line)
14 Grounding connection (motor)
15 Cable box plate
16 Cable entry
17 Main cooling fan
18 Cable tie mounts for I/O cables
19 Auxiliary cooling fan connector

2

3

R5 IP21 / UL Type 1

1

5

1

1

104

9

9

12

PE 13 14

16

18

18

15

17

6
7
8

11b

11a

19
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Frames R6…R9

The layout of a frame R6 drive is presented below. The constructions of frames 
R6…R9 differ to some extent.

1 Mounting points (6 pieces: 2 at the top, 2 
at the bottom of the main part of the 
frame, 2 at the top of the cable box) 

2 Cover
3 Cable/conduit box
4 Heatsink
5 Lifting holes (6 pieces)
6 Control panel
7 Control panel connection
8 Cold configuration connection for CCA-01
9 Power OK and Fault LEDs. See section 

LEDs on page 238.
10 I/O connections. See section External 

control connection terminals, frames 
R6…R9 on page 45.

11 Cable tie mounts for I/O cables
12 Clamps for I/O cable mechanical support
13 Varistor grounding screw (VAR), under 

the control panel platform.

See Frames R4…R9 on page 121 (IEC) 
or Frames R4…R9, disconnecting EMC 
or varistor screws (North America) on 
page 174.

14 Two EMC filter grounding screws, 14a: 
EMC (DC) under the control panel 
platform and 14b: EMC (AC) at the left, 
above the shroud. 
See Frames R4…R9 on page 121 (IEC) 
or Frames R4…R9, disconnecting EMC 
or varistor screws (North America) on 
page 174.

15 Shroud. Under the shroud: Input power 
connection (L1, L2, L3), motor connection 
(T1/U, T2/V, T3/W) and DC connection 
(UDC+, UDC-).

16 PE connection (power line)
17 Grounding connection (motor), under the 

shroud (15).
18 Cable entry
19 Main cooling fan
20 Auxiliary cooling fan

R6 IP21 / UL Type 1

1

5

2
4

3

5

6

7
8
9

10

10

13

20

18

15

12
12

16

11

1

19

5

PE

17

14a

14b
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Overview of power and control connections
The logical diagram below shows the power connections and control interfaces of the 
drive. 

1 Option slot 1 for optional fieldbus adapter modules
2 Option slot 2 for optional I/O extension modules 
3 Panel port.
4 du/dt or common mode filter (optional), see page 415.

1) Not in all frame sizes.

Slot 2

L1

L2

L3

PE
T1/U

T2/V

T3/W

M
3 ~

L1

L2

L3

PE

R-
UDC+
R+ UDC-

Slot 1
1

2

.......... ..........

.......... ..........

.......... ..........

Panel port
3

1)

1) 4
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 External control connection terminals, frames R1…R5
The layout of the external control connection terminals of the R1 frame is shown 
below. Layout of the external control connection terminals is identical in frames 
R1…R5 but the location of the control unit with the terminals is different in frames 
R3…R5.

Description
X1 Analog inputs and outputs
X2 Aux. voltage output
X3 Programmable digital inputs
X4 Safe torque off connection
X5 Embedded fieldbus
X6 Relay output 3
X7 Relay output 2
X8 Relay output 1
X10 Auxiliary fan connection (IP55)
X13 Option slot 1 (fieldbus adapter 

modules)
X14 Option slot 2 (I/O extension 

modules) 
S4, S5 Termination switch (S4), bias 

resistor switch (S5), see section 
Switches on page 146 (IEC) or 
Switches on page 198 (North 
America)

1 Panel port (control panel 
connection)

2 Cold configuration connection. This 
connector is used with the CCA-01 
configuration adapter.

3 Power OK and Fault LEDs. See 
section LEDs on page 238.

1

2

3

S4

X5

S5

X13

X14

X3

X2

X4

X1

X6

X7

X8

X10R1…R5
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 External control connection terminals, frames R6…R9
The layout of the external control connection terminals of frames R6…R9 is shown 
below. 

WARNING! Do not connect the +24 V AC cable to the control unit ground when the 
control unit is powered using an external 24 V AC supply.

2

Description
X1 Analog inputs and outputs
X2 Aux. voltage output
X3 Digital inputs
X4 Safe torque off connection
X5 Connection to embedded EIA-

485 fieldbus adapter module
X6 Relay output 3
X7 Relay output 2
X8 Relay output 1
X10 External +24 V AC/DC input 

connection
X12 Panel connection
X13 Option slot 1 (fieldbus adapter 

modules)
X14 Option slot 2 (I/O extension 

modules) 
X16 Auxiliary fan 1 connection
X17 Auxiliary fan 2 connection
X18 Air in temperature sensor 

connection
S4, S5 Termination switch (S4), bias 

resistor switch (S5), see section 
Switches on page 146 (IEC) or 
Switches on page 198 (North 
America)

1 Panel port (control panel 
connection)

2 Cold configuration connection. 
This connector is used with the 
CCA-01 configuration adapter.

3 Power OK and Fault LEDs. See 
section LEDs on page 238.

R6…R9 

X2

X4

X13

1

3

X8

X7

X6

X10X5

S4, S5
X17X16

X14

X1:1…3

X1:4…6

X1:7…9

X3:1…3

X3:4…6

X12

X18
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Control panel
To remove the control panel, press the retaining clip at the top (1a) and pull it forward 
from the top edge (1b). 

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

For the use of the control panel, see ACS580 standard control program firmware 
manual (3AXD50000016097 [English]) and ACx-AP-X assistant control panels user’s 
manual (3AUA0000085685 [English]).

1a

1b

1a

1b

1c
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 Control panel door mounting kits
Door mounting kits for the control panel are available. 

For more information, see DPMP-01 mounting platform for control panels 
(3AUA0000100140 [English]), DPMP-02/03 mounting platform for control panels 
(3AUA0000136205 [English]) or DPMP-04 and DPMP-05 mounting platform for 
control panels (3AXD50000308484 [English]).

Type designation label
The type designation label includes IEC and UL (NEC) ratings, appropriate markings 
and the type designation and serial number, which allow identification of each drive. 
The type designation label is located on the left side of the drive, see section 
Locations of the labels on the drive. An example label is shown below.       

No. Description
1 Type designation, see section Type designation key on page 49.
2 Name and address of the manufacturer
3 Frame (size)
4 Type of the drive, for example, with Air cooling or Liquid cooling, and so on.
5 Degree of protection
6 IEC: Icc (Rated conditional short-circuit current) = 100 kA, 

UL (NEC): SCCR (Short circuit current rating) = 100 kA
7 Nominal ratings in the supply voltage range, see section Electrical ratings on page 242, 

section Electrical power network specification on page 301 and section Motor connection 
data on page 302.
See page 301 for further information on input voltage range.

8 Valid markings
9 S/N: Serial number of format MYYWWXXXXX, where

M: Manufacturing plant
YY: 16, 17, 18, … for 2016, 2017, 2018, …
WW: 01, 02, 03, … for week 1, week 2, week 3, …
XXXXX: Digits making the serial number unique

1

3

7

8

9

4
5

2

6 10



48   Operation principle and hardware description

Locations of the labels on the drive  

10 Link to the product data sheet

1  

2  

3

Note: Pn is not shown in UL (NEC) drive labels.

No. Description

1

2

3

106/96 A
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Type designation key
The type designation contains information on the specifications and configuration of 
the drive. You find the type designation on the type designation label attached to the 
drive. The first digits from the left express the basic configuration, for example, 
ACS580-01-12A7-4. The optional selections are given after that, separated by plus 
signs, for example, +L501. The main selections are described below. Not all 
selections are available for all types.     

CODE DESCRIPTION
Basic codes
ACS580 Product series

01 When no options are selected: Wall mounted, IP21 (UL Type 1), assistant 
control panel with a USB port, choke, EMC C2 filter (internal EMC filter), safe 
torque off, braking chopper in frames R1, R2, R3, coated boards, cable lead 
through entry from the bottom, cable box or the conduit plate with cable 
entries, quick installation and start-up guide (multilingual).

Size

xxxx Refer to the rating table, page 242
Voltage rating

4 2 = 208…240 V
4 = 380…480 V
6 = 525…600 V 
See page 301 for further information.

Option codes (plus codes)

Control panel and panel options
J400 ACS-AP-S Assistant control panel (as standard)
J404 ACS-BP-S Basic control panel
J424 CDUM-01 Blank control panel cover (no control panel)
J425 ACS-AP-I Assistant control panel
J429 ACS-AP-W Assistant control panel with a Bluetooth interface
I/O (one slot available for I/O options)
L500 CBAI-01 Bipolar analog IO adapter
L501 CMOD-01 External 24 V AC/DC and digital I/O extension (2×RO and 1×DO)
L512 CHDI-01 115/230 V Digital input extension (6×DI and 2×RO)
L523 CMOD-02 External 24 V AC/DC and isolated PTC interface
L537 CPTC-02 ATEX certified PTC interface and external 24 V. Requires option 

Q971. Europe only.

ACS580-01-12A7-4+L501+K457+...

1 2 3 4

1

2

3

4
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Safety
Q971 ATEX certified safe disconnection function, EX II (2) GD. Available only with 

option L537. Europe only.
Fieldbus adapters
K451 FDNA-01 DeviceNet™
K454 FPBA-01 PROFIBUS DP 
K457 FCAN-01 CANopen
K458 FSCA-01 Modbus/RTU
K462 FCNA-01 ControlNet™ 
K469 FECA-01 EtherCAT
K470 FEPL-02 Ethernet POWERLINK
K475 FENA-21 Two-port Ethernet (EtherNet/IP™, Modbus/TCP, PROFINET) 
K490 FEIP-21 Two-port EtherNet/IP
K491 FMBT-21 Two-port Modbus/TCP
K492 FPNO-21 Two-port PROFINET IO 
Q986 FSPS-21 Safety functions fieldbus module
Embedded fieldbus

CEIA-01 Embedded Modbus RTU adapter, EIA-485 (as standard)
Construction
B056 IP55 (UL type 12). Factory option, retro-fit not possible.
E223 EMC filter, category C1 for earthed network. For frame sizes R1…R5. 

Requires option B056. IEC only.
F278 Main switch. For frame sizes R1…R5. Requires option B056. IEC only.
F316 Main switch and EMC filter, category C1 for earthed network. For frame sizes 

R1…R5. Requires option B056 (IP55). IEC only.
H358 Cable conduit plate, blank
P944 Version for cabinet mounting. For frame sizes R5…R9.

3AXD10000081909

CODE DESCRIPTION
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4
Mechanical installation

Contents of this chapter
This chapter tells how to examine the installation site, unpack, examine the delivery 
and install the drive mechanically.

Safety

WARNING! Frames R5…R9: Lift the drive with a lifting device. Use the lifting 
eyes of 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. 
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Examining the installation site
The drive must be installed on the wall or an enclosure. There are three alternative 
ways to install it:
• Vertical

Note: Do not install the drive upside down.

1) Free space above is measured from the frame, not from the hood used in UL Type 12 frames.
Note: The height of the hood for frames R4 and R9 exceeds the requirement of free space above for 
these frames 

2) Free space below is always measured from the drive frame, not from the cable box

a

b

c

b

b

Frame size R4 R9
Hood height (in) 2.83 9.06
Hood height (mm) 72 230

 Frame 
size

Vertical installation - Free space 
IP21 (UL Type 1) IP55 (UL Type 12)

Above (a)1) Below (b)2) Beside (c)3) Above (a)1) Below (b)2) Beside (c)3)

mm in mm in mm in mm in mm in mm in
R1 150 5.91 86 3.39 150 5.91 137 5.39 116 4.57 150 5.91
R2 150 5.91 86 3.39 150 5.91 137 5.39 116 4.57 150 5.91
R3 200 7.87 53 2.09 150 5.91 200 7.87 53 2.09 150 5.91
R4 53 2.09 200 7.87 150 5.91 53 2.09 200 7.87 150 5.91
R5 100 3.94 200 7.87 150 5.91 100 3.94 200 7.87 150 5.91
R6 155 6.10 300 11.81 150 5.91 155 6.10 300 11.81 150 5.91
R7 155 6.10 300 11.81 150 5.91 155 6.10 300 11.81 150 5.91
R8 155 6.10 300 11.81 150 5.91 155 6.10 300 11.81 150 5.91
R9 200 7.87 300 11.81 150 5.91 200 7.87 300 11.81 150 5.91
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3) Free space between the drive and other objects, e.g. wall.
Note: The recommended free space above and below the drive is for installations where the drive is
mounted on a wall indoors. For ABB cabinet-built drives, which are thermally tested and approved for a 
specified temperature range, free space could vary from this recommendation.
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• Vertical side by side or between walls

Frame 
size

Vertical installation side by side - Free space, 
IP21 (UL Type 1) and IP55 (UL Type 12)

Above (a)1) Below (b)2) Between (c)3)

mm in mm in mm in
R1 200 7.87 200 7.87 0 0
R2 200 7.87 200 7.87 0 0
R3 200 7.87 200 7.87 0 0
R4 200 7.87 200 7.87 0 0
R5 200 7.87 200 7.87 0 0
R6 200 7.87 300 11.81 0 0
R7 200 7.87 300 11.81 0 0
R8 200 7.87 300 11.81 0 0
R9 200 7.87 300 11.81 0 0
1) Free space above is measured from the frame, not from the hood used in UL Type 12 frames.

Note: The height of the hood for frame R9 exceeds the requirement of free space above for these 
frames.

2) Free space below is always measured from the drive frame, not from the cable box.
3) Free space between the drives.
Note: The recommended free space above and below the drive is for installations where the drive is 
mounted on a wall indoors. For ABB cabinet-built drives, which are thermally tested and approved for a 
specified temperature range, free space could vary from this recommendation.
Note for IP21 (UL Type 1) frames R1…R2: The cover fastening clips can be removed to make the front 
cover opening easier. 
Note for IP55 (UL Type 12) frames R1…R2: Auxiliary fan maintenance cannot be performed without 
removing every second drive from installation to get access to the fan.

Frame size R9
Hood height (in) 9.06
Hood height (mm) 230

a

b

a

b

c = 0
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• Horizontal, IP20 and IP55, R1…R5 only
Note 1: You can install IP21 / UL Type 1 drives horizontally but the installation 
meets IP20 requirements only. 
Note 2: IP55/UL Type 12 drive mounted horizontally meet IP21/UL Type 1 ratings.
Note 3: In the horizontal mounting, the drive is not protected from dripping water.
Note 4: The vibration specification in section Ambient conditions on page 312 
may not be fulfilled.

Frame 
size

Horizontal installation - Free space
IP21 (IP20) IP55 (UL Type 12)

Above (a) Below (b)1) Above (a) Below (b)1)

mm in mm in mm in mm in
R1 150 5.91 86 3.39 137 5.39 116 4.57
R2 150 5.91 86 3.39 137 5.39 116 4.57
R3 200 7.87 53 2.09 200 7.87 53 2.09
R4 30 1.18 200 7.87 30 1.18 200 7.87
R5 30 1.18 200 7.87 30 1.18 200 7.87
Frame 
size

Side up (c) Side down (d) Side up (c) Side down (d)
mm in mm in mm in mm in

R1 30 1.18 200 7.87 30 1.18 200 7.87
R2 30 1.18 200 7.87 30 1.18 200 7.87
R3 30 1.18 200 7.87 30 1.18 200 7.87
R4 30 1.18 200 7.87 30 1.18 200 7.87
R5 30 1.18 200 7.87 30 1.18 200 7.87
1) Free space below is always measured from the drive frame, not from the cable box.

d

c

d

c

a

b

b

a



56   Mechanical installation

Make sure that the installation site complies with the requirements below:
• The installation site is sufficiently ventilated or cooled to remove the heat away 

from the drive. See section Losses, cooling data and noise on page 289.
• The operation conditions of the drive meet the specifications given in section 

Ambient conditions on page 312.
• The wall is as close to vertical as possible, of non-flammable material and strong 

enough to carry the weight of the drive, see section Dimensions, weights and free 
space requirements on page 282. 

• The floor/material below the installation is non-flammable.
• There is enough free space above and below the drive to enable cooling air flow, 

service and maintenance, See the required free space tables for each of the 
different mounting alignments on page 52 (or page 282).

Required tools
To install the drive mechanically, you need the following tools:
• drill with suitable bits
• screwdriver set (Torx, flat and/or Phillips, as appropriate)
• socket set (metric and SAE)
• torque wrench
• tape measure, if you will not be using the provided mounting template.

Moving the drive
Frames R5…R9: Move the transport package by pallet truck to the installation site.
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Unpacking and examining delivery, frames R1 and R2
The figure below 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. See section Type 
designation label on page 47.    

5 Cable box
Note: The cable box is mounted to the 
IP55 drive module frame at the factory.

6 Drive
7 Mounting template
8 Cardboard box
9 End support (2 pcs)
10 Top cushion
11 Bottom cushion
12 Plastic bag
Note: Hood included with option +B056 
(IP55/UL Type 12) in North America

1

11

10

12

9

8

7

6

5

24

3

1 Control panel selected in the order.
North America: Control panel factory 
installed.

2 Manuals
• Europe: Multilingual quick installation 

and start-up guide (always), and 
Hardware and firmware manuals (if 
ordered separately) 

• North America: Multilingual quick 
installation and start-up guide

• Multilingual residual voltage warning 
stickers

3 I/O option box
4 Fieldbus option box
Note: Possible options in separate packages, 
if they have been ordered with a plus code, 
such as for example +K490 (FEIP-21 Two-
port EtherNet/IP adapter module) in the 
fieldbus option box.
North America: Options may be ordered as 
factory installed.
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To unpack:
• Open the cardboard box (8)
• Remove the mounting template (7) and top cushion (10)
• Remove the control panel, option boxes and cable box (1,3,4,5)
• Remove the end supports (9)
• Remove the plastic bag (12)
• Lift the drive (6).

WARNING! R1…R2, IP21: Do not lift the drive by holding it from the cover. The 
drive can fall and become damaged or damage the surroundings. 

Recycle the package material according to local regulations. 
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 Frames R1 and R2 cable box (IP21, UL Type 1)
This illustration shows the contents of the cable box package. The package also 
includes an assembly drawing which shows how to install the cable box to the drive 
module frame. 

Follow the installation instructions in section Installing the drive vertically, frames 
R1…R4 on page 72. 

Note: Cable box is shipped with grommet cones pointing in. They must be removed 
and inserted back pointing out.

3AXD50000103577
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Unpacking and examining delivery, frame R3
The figure below 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. See section Type 
designation label on page 47.    

5 Drive
6 Mounting template
7 Cardboard box
8 Option support
9 End support
10 Top cushion
11 Bottom cushion
12 Plastic bag
Note: Hood included with option +B056 
(IP55/UL Type 12) in North America

1 Control panel selected in the order (in a 
separate package).
North America: Control panel factory 
installed.

2 Manuals
• Europe: Multilingual quick installation 

and start-up guide (always), and 
Hardware and firmware manuals (if 
ordered separately) 

• North America: Multilingual quick 
installation and start-up guide

Multilingual residual voltage warning 
stickers

3 I/O option box
4 Fieldbus option box
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To unpack:
• Open the cardboard box (7)
• Remove the mounting template (6) and top cushion (10)
• Remove the control panel and option boxes (1,3,4)
• Remove the end supports (9).
• Remove the plastic bag (12)
• Lift the drive (2).

Recycle the package material according to local regulations. 
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Unpacking and examining delivery, frame R4
The figure below 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. See section Type 
designation label on page 47.

• Possible options in separate 
packages, if they have been ordered 
with a plus code, such as for example 
+K490 (FEIP-21 Two-port EtherNet/IP 
adapter module) in the option box.
North America: Options may be 
ordered as factory installed.

4 Cardboard box
5 Inner box with edge boards and 

cushions. Mounting template in the inner 
box.

6 Plastic bag
Note: Hood included with option +B056 
(IP55/UL Type 12) in North America

1 Drive
2 Option tray
3 In the option tray

• Europe: Multilingual quick installation 
and start-up guide (always), and 
Hardware and firmware manuals (if 
ordered separately) 

• North America: Multilingual quick 
installation and start-up guide

• Multilingual residual voltage warning 
stickers

• Control panel selected in the order (in 
a separate package) in the option box.
North America: Control panel factory 
installed.

A B

C

D

6

5

1

4

2

5

3

4
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To unpack:
• Cut the straps
• Open box (4) and remove top cushions and option tray (2)
• Lift out the inner box (5)
• Open the inner box (5), lift the drive (1) and remove plastic bag (7).

Recycle the package material according to local regulations. 
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Unpacking and examining delivery, frame R5
The figure below 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. See section Type 
designation label on page 47.   

5

4

1

2

3

7

8

5 Stopper
6 Cover protecting film
7 Straps
8 Pallet
9 Control panel selected in the order (in a 

separate package) in the option box.
North America: Control panel factory 
installed.

10 Possible options in separate packages, if 
they have been ordered with a plus 
code, such as for example +K490 (FEIP-
21 Two-port EtherNet/IP adapter 
module) in the option box.
North America: Options may be ordered 
as factory installed.

Note: Hood included with option +B056 
(IP55/UL Type 12) in North America

1 Cable box package.
Note: The cable box is mounted to the 
IP55 drive module frame at the factory.

2 Drive
3 In the option box

• Europe: Multilingual quick installation 
and start-up guide (always), and 
Hardware and firmware manuals (if 
ordered separately) 

• North America: Multilingual quick 
installation and start-up guide

• Multilingual residual voltage warning 
stickers

4 Cardboard box. Mounting template in the 
cardboard box.

6

109
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To unpack:
• Cut the straps (7)
• Remove the cardboard box (4) and option box (3)
• Remove the cover protecting film (6)
• Lift the drive (2).

Recycle the package material according to local regulations. 

 Frame R5 cable box (IP21, UL Type 1)
This illustration shows the contents of the cable box package. The package also 
includes an assembly drawing which shows how to install the cable box to the drive 
module frame. 

3AXD10000497342
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Unpacking and examining delivery, frames R6…R9
The figure below 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. See section Type 
designation label on page 47.    

1 Cable box. Power and control cable 
grounding shelves in a plastic bag, 
assembly drawing. 
Note: The cable box is mounted to the 
IP55 drive module frame at the factory.

2 Drive with factory installed options.
3 Cardboard box
4 Straps
5 VCI bag for protecting against corrosion
6 Pallet
7 Stopper
8 Option tray
9 In the option tray

• Europe: Multilingual quick installation 
and start-up guide (always), and 
Hardware and firmware manuals (if 
ordered separately) 

• North America: Multilingual quick 
installation and start-up guide

• Multilingual residual voltage warning 
stickers

10 Control panel selected in the order (in a 
separate package) in the option tray.
North America: Control panel factory 
installed.

11 Possible options in separate packages, if 
they have been ordered with a plus code, 
such as for example +K490 (FEIP-21 
Two-port EtherNet/IP adapter module) in 
the option tray.
North America: Options may be ordered 
as factory installed.

12 Mounting template on top of the option 
tray

Note: Hood included with option +B056 
(IP55/UL Type 12) in North America

1

2

3

7

5

4

6

8

9 10 11

12
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To unpack:
• Cut the straps (4)
• Remove the cardboard box (3) and option tray (8)
• Remove the VCI bag (5)
• Attach lifting hooks to the lifting eyes of the drive (see the figure on page 51)
• Lift the drive with a hoist. 

Recycle the package material according to local regulations.
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 Frame R6 cable box (IP21, UL Type 1)
The figure below shows the contents of the cable box package. The package also 
includes an assembly drawing which shows how to install the cable box to the drive 
frame. 
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 Frame R7 cable box (IP21, UL Type 1)
The figure below shows the contents of the cable box package. The package also 
includes an assembly drawing which shows how to install cable box to the drive 
frame. 
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 Frame R8 cable box (IP21, UL Type 1)
The figure below shows the contents of the cable box package. The package also 
includes an assembly drawing which shows how to install the cable box to the drive 
frame.
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 Frame R9 cable box (IP21, UL Type 1)
The figure below shows the contents of the cable box package. The package also 
includes an assembly drawing which shows how to install the cable box to the drive 
frame. 
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Installing the drive

 Installing the drive vertically, frames R1…R4

The figures show frame R3 as an example.

Select fasteners and their application to meet local requirements appropriate to wall 
surface materials, drive weight and application.

1.  Mark the hole locations using the mounting template included in the package. Do 
not leave the mounting template under the drive. The drive dimensions and hole 
locations are also shown in the drawings in chapter Dimension drawings on page 
323. 

2. Drill the mounting holes.

3. Insert anchors or plugs into the holes and start the bolts into the anchors or plugs.    

R1 R2 R3 R4
mm in mm in mm in mm in

a 98 3.86 98 3.86 160 6.30 160 6.30
b 317 12.48 417 16.42 473 18.62 619 24.37

Weight
IP21 (UL Type 1)

kg lb kg lb kg lb kg lb
4.6 10.1 6.6 14.6 11.8 26.0 19.0 41.9

Weight
IP55 (UL Type 12)

kg lb kg lb kg lb kg lb
4.8 10.6 6.8 15.0 13.0 28.7 20.0 44.1

a

b

1 2 3

×4

×4

R1…R2: M5 (#10)
R3…R4: M6 (¼ in)

×4



Mechanical installation   73

4. Position the drive onto the lower bolts (4a) on the wall to support the weight of the 
drive. Rotate drive to the wall and place drive over the upper bolts (4b).

WARNING! R1…R2, IP21: Do not lift the drive by holding it from the cover. The 
drive can fall and become damaged or damage the surroundings. 

5. Tighten the bolts in the wall securely. 

4a 54b
×4
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 Installing the cable box, frames R1…R2

6. Remove the screw (6a) and lift the cover off (6b) from the separate cable box.

7. Attach the cable box cover to the front cover. 

8. Install the cable box to the frame. Position the cable box (8a) and tighten the 
screws (8b). 

Note: Install the hood to UL Type 12 drives after you have installed the drive 
electrically and reinstalled covers, see page 218.

6a
6b

8b
8b

6 7 8

8a
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 Installing the drive vertically, frame R5

Select fasteners and their application to meet local requirements appropriate to wall 
surface materials, drive weight and application.

1. Mark the hole locations using the mounting template included in the package. Do 
not leave the mounting template under the drive. The drive dimensions and hole 
locations are also shown in the drawings in chapter Dimension drawings on page 
323.

2. Drill the mounting holes.

3. Insert fixing anchors or plugs into the holes. Start the two upper bolts and the two 
lowest bolts into the anchors or plugs.   

c

a

d

e

b

1

 
R5 IP21 (UL Type 1) R5 IP55 (UL Type 12)

mm in mm in
a 612 24.09 612 24.09
b 581 22.87 581 22.87
c 160 6.30 160 6.30

d > 200 7.87 200 7.87
e > 100 3.94 100 3.94

R5 IP21 (UL Type 1) R5 IP55 (UL Type 12)
kg lb kg lb

28.3 62.4 29.0 64.0

×2

×2

×2

×2
×2

32

×6

R5: M6 (¼ in)
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IP21 (UL Type 1)

4. Remove the front cover: Remove the fastening screws (4a) with a T20 Torx 
screwdriver and lift the cover from the bottom upwards (4b) and then to the top 
side (4c).

5. Attach the cable box to the drive frame.

6. Tighten the box nuts.

7. Slide the box cover from the bottom (7a) and tighten the retaining screws (7b).

8. Put the tabs at the top of the front cover in their counterparts on the housing and 
then press at the bottom (8a) and tighten the retaining screws (8b).

4 5 64a

4b
4c

3×M5 (#10)

7 8

7a

7b

7b

8a

8b
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IP21 (UL Type 1), IP55 (UL Type 12)

9. Position the drive onto the lower bolts (9a) on the wall to support the weight of the 
drive. Rotate drive to the wall and place drive over the upper bolts (9b). Lift the 
drive with another person or with a lifting device as it is heavy. Tighten the bolts in 
the wall securely (9c).

10. Tighten the two remaining bolts securely.

Note: Install the hood on UL Type 12 drives after you have installed the drive 
electrically and reinstalled covers, see page 218.

9 10

9b 9c

9c

×2

×29a
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 Installing the drive vertically, frames R6…R9

Select fasteners and their application to meet local requirements appropriate to wall 
surface materials, drive weight and application.

1. Mark the hole locations for the six mounting holes using the mounting template 
included in the package. Do not leave the mounting template under the drive.
The drive dimensions and hole locations are also shown in the drawings in 
chapter Dimension drawings on page 323.

Note: You can use only two bolts instead of four to attach the lower part of the drive.   

2. Drill the mounting holes.

3. Insert fixing anchors or plugs into the holes and start the bolts into the anchors or 
plugs.

4. Position the drive onto the bolts on the wall. Lift the drive with a lifting device as it 
is heavy. 

5. Tighten the top two bolts in the wall securely.   

c

a

d

e

b

R6 R7 R8 R9
mm in mm in mm in mm in

a 571 22.48 623 24.53 701 27.60 718 28.27
b 531 20.91 583 22.95 658 25.91 658 25.91
c 213 8.39 245 9.65 263 10.35 345 13.58
d 300 11.81 300 11.81 300 11.81 300 11.81
e 155 6.10 155 6.10 155 6.10 200 7.87

IP21,
UL Type 1 kg lb kg lb kg lb kg lb

42.4 93.5 54 119.1 69 152.2 97 213.9

IP55,
UL Type 12 kg lb kg lb kg lb kg lb

43.0 94.8 56 123.5 77 169.8 103 227.1

1

× 4

3
× 2 × 2

42

5

×6

R6…R9: M8 (5/16 in)
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IP21 (UL Type 1)

6. Remove the front cover: Remove the fastening screws (a) with a T20 Torx 
screwdriver, move the cover to the top side (b) and then up (c). 

7. Attach the cable box to the drive frame.

8. Tighten the box bolts: three at the top (8a) and two at the bottom (8b). Also tighten 
the bottom bolts started in step 3 (8c). 

IP55 (UL Type 12)

9. Remove the front cover: Remove the fastening screws (a) with a T20 Torx 
screwdriver, move the cover to the top side (b) and then up (c).

Note: Install the hood for UL Type 12 drives after you have installed the drive 
electrically and reinstalled covers, see page 218.

 Installing the drive vertically side by side
Install the drive following the steps in the appropriate section Installing the drive 
vertically, frames R1…R4 (page 72), Installing the drive vertically, frame R5 (page 75) 
or Installing the drive vertically, frames R6…R9 (page 78).

6a

7
8a

8c
M8 
(5/16 in) 
×66a

6b

6c

8b

6a
6a

6b

6c
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 Installing the drive horizontally, frames R1…R5
Install the drive following the steps in the appropriate section Installing the drive 
vertically, frames R1…R4 (page 72) or Installing the drive vertically, frame R5 (page 
75). The drive can be installed either the left or right side up. 

Flange mounting
Instructions for flange mounting are delivered with the flange mounting kit: Flange 
mounting kit quick installation guide for ACX580-01 frames R1 to R3 
(3AXD50000119172 [English]), Flange mounting kit quick installation guide for 
ACX580-01 frames R4 to R5 (3AXD50000287093 [English]) or Flange mounting kit 
quick installation guide for ACS880-01 and ACX580-01 frames R6 to R9 
(3AXD50000019099 [English]). For more information on flange mounting, see Flange 
mounting kit installation supplement (3AXD50000019100 [English]).

Strut channel installation (US only)
Contents of the mounting kit:
• Upper mounting clip labeled “Top”
• Lower mounting clip labeled “Bottom”

 Installation instructions
Install clips when mounting frame sizes R1…R3 to strut channel.

1. Slide clips onto respective upper and lower mounting flanges of the drive.

2. Push until they click into place.



Guidelines for planning the electrical installation   81

5
Guidelines for planning the 
electrical installation

Contents of this chapter
This chapter contains instructions for planning the electrical installation of the drive, 
for example, for examining the compatibility of the motor and drive, selecting cables, 
protections and cable routing.

Limitation of liability
The installation must always be designed and made according to applicable local 
laws and regulations. The manufacturer does not assume any liability whatsoever for 
any installation which breaches the local laws and/or other regulations. Furthermore, 
if the recommendations given by the manufacturer are not followed, the drive may 
experience problems that the warranty does not cover.

Selecting the supply disconnecting device
Install a hand-operated input disconnecting device between the AC power source 
and the drive. The disconnecting device must be of a type that can be locked to the 
open position for installation and maintenance work.



82   Guidelines for planning the electrical installation

 European Union
To meet the European Union Directives, according to standard EN 60204-1, Safety of 
Machinery, the disconnecting device must be one of the following types:
• switch-disconnector of utilization category AC-23B (EN 60947-3)
• disconnector that has an auxiliary contact that in all cases causes switching 

devices to break the load circuit before the opening of the main contacts of the 
disconnector (EN 60947-3)

• circuit breaker suitable for isolation in accordance with EN 60947-2. 

 North America
Installations must be compliant with NFPA 70 (NEC)1) and/or Canadian Electrical 
Code (CE) along with state and local codes for your location and application.
1) National Fire Protection Association 70 (National Electric Code).

 Other regions
The disconnecting device must conform to the applicable local safety regulations.
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Examining the compatibility of the motor and drive
Use an asynchronous AC induction motor, permanent magnet motor or synchronous 
reluctance motor (SynRM) with the drive. Multiple induction motors can be operated 
at a time when using scalar mode. Operation of permanent magnet motors is limited 
to one connection to the drive at a time.

Make sure that the motor and the drive are compatible according to the rating table in 
section Electrical ratings on page 242. The table lists the typical motor power for each 
drive type.

Make sure that the motor withstands the maximum peak voltage in the motor 
terminals. See the Requirements table on page 84. For basics of protecting the motor 
insulation and bearings in drive systems, refer to section Protecting the motor 
insulation and bearings below. 

Note:
• Consult the motor manufacturer before using a motor whose nominal voltage 

differs from the AC line voltage connected to the drive input. 
• The voltage peaks at the motor terminals are relative to the supply voltage of the 

drive, not the drive output voltage.
• If the motor and drive are not of the same size, consider the following operation 

limits of the drive control program:
• motor nominal voltage range 1/6 ... 2 · Un
• motor nominal current range 1/6 ... 2 · I2 (IEC), or 1/6 ... 2 · ILD (North 

America), of the drive in vector control and 0 ... 2 · I2 in scalar control. The 
control mode is selected by a drive parameter.

 Protecting the motor insulation and bearings
In North America a du/dt filter is typically not used unless the application has very 
long cable lengths or when they have problems occurring.

The drive employs modern IGBT inverter technology. Regardless of frequency, the 
drive output comprises pulses of approximately the drive DC 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.
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 Requirements table
The following table shows how to select the motor insulation system and when an 
optional drive du/dt and common mode filters and insulated N-end (non-drive end) 
motor bearings are required. Ignoring the requirements or improper installation may 
shorten motor life or damage the motor bearings and voids the warranty. 

 Motor 
type

Nominal AC supply 
voltage

Requirement for
Motor 

insulation 
system

ABB du/dt and common mode filters, 
insulated N-end motor bearings

Pn < 100 kW 
and frame size 

< IEC 315

100 kW < Pn < 350 kW
or

IEC 315 < frame size < 
IEC 400

 Pn < 134 hp 
and frame size 

< NEMA 500

 134 hp < Pn < 469 hp
or

 NEMA 500 < frame 
size < NEMA 580

ABB motors
Random-
wound 
M2_,M3_ 
and M4_ 

Un < 500 V Standard - + N

Form-
wound 
HX_ and 
AM_ 

380 V < Un < 690 V Standard n.a. + N + CMF

Old* 
form-
wound 
HX_ and 
modular 

380 V < Un < 690 V Check with 
the motor 
manufacturer. 

+ du/dt with voltages over 500 V + N + 
CMF

Random-
wound 
HX_ and 
AM_ **

0 V < Un < 500 V Enameled 
wire with fiber 
glass taping

+ N + CMF

* manufactured before 1.1.1998

** For motors manufactured before 1.1.1998, contact your local ABB representative.
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The abbreviations used in the table are defined below. 

Additional requirements for the braking applications
When the motor brakes the machinery, the intermediate circuit DC voltage of the 
drive increases, the effect being similar to increasing the motor supply voltage by up 
to 20 percent. Consider this voltage increase when specifying the motor insulation 
requirements if the motor will be braking a large part of its operation time.
Example: Motor insulation requirement for a 400 V AC line voltage application must 
be selected as if the drive were supplied with 480 V.

Non-ABB motors
Random-
wound 
and form-
wound 

Un < 420 V Standard: 
ÛLL = 1300 V

- + N or CMF

420 V < Un < 500 V Standard: 
ÛLL = 1300 V

+ du/dt + du/dt + (N or CMF)

or
Reinforced: 
ÛLL = 1600 V, 
0.2 
microsecond 
rise time 

- + N or CMF

Abbr. Definition
Un Nominal AC line voltage
ÛLL Peak line-to-line voltage at motor terminals which the motor insulation must 

withstand
Pn Motor nominal power
du/dt du/dt filter at the output of the drive. Available from ABB as an optional add-on kit.
CMF Common mode filter. Depending on the drive type, CMF is available from ABB as 

an optional add-on kit.
N N-end bearing: insulated motor non-drive end bearing
n.a. Motors of this power range are not available as standard units. Consult the motor 

manufacturer.

 Motor 
type

Nominal AC supply 
voltage

Requirement for
Motor 

insulation 
system

ABB du/dt and common mode filters, 
insulated N-end motor bearings

Pn < 100 kW 
and frame size 

< IEC 315

100 kW < Pn < 350 kW
or

IEC 315 < frame size < 
IEC 400

 Pn < 134 hp 
and frame size 

< NEMA 500

 134 hp < Pn < 469 hp
or

 NEMA 500 < frame 
size < NEMA 580
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Additional data for calculating the rise time and the peak line-to-line voltage

If you need to calculate the actual peak voltage and voltage rise time considering the 
actual cable length, proceed as follows:
• Peak line-to line voltage: Read the relative ÛLL/Un value from the appropriate 

diagram below and multiply it by the nominal supply voltage (Un).
• Voltage rise time: Read the relative values ÛLL/Un and (du/dt)/Un from the 

appropriate diagram on page 87. Multiply the values by the nominal supply 
voltage (Un) and substitute into equation t = 0.8 · ÛLL/(du/dt).    
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A Drive with du/dt filter
B Drive without du/dt filter
l Motor cable length 

ÛLL/Un Relative peak line-to-line voltage
(du/dt)/Un Relative du/dt value

Note: ÛLL and du/dt values are approximately 20% higher with resistor braking.

ÛLL/Un

l (m)

du/dt
Un

-------------(1/μs)

1.0

2.0

5.0

4.0

3.0

1.5

2.5

3.5

4.5

100 200 300

100 200 300
0.0

0.5

1.0

1.5

2.0

2.5

3.0

l (m)

du/dt
Un

-------------(1/μs)

ÛLL/Un

5.5

A

B
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Additional note for sine filters

Sine filters protect the motor insulation system. Therefore, a du/dt filter can be 
replaced with a sine filter. The peak phase-to-phase voltage with the sine filter is 
approximately 1.5 · Un.
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Selecting the power cables

 General guidelines, IEC and North America
Select the input power and motor cables according to local regulations.
• Current: Select a cable capable of carrying the maximum load current and 

suitable for the prospective short-circuit provided by the supply network. The 
method of installation and ambient temperature affect the cable current carrying 
capacity. Obey local regulations and laws.

• Temperature: For IEC, select a cable rated for at least 70 °C (90 °C for IP55 [UL 
Type 12]) maximum permissible temperature of conductor in continuous use. For 
North America, power cables must be rated for 75 °C (167 °F) or higher with 
derating.

• Voltage: 600 V AC cable is accepted for up to 500 V AC. 1000 V AC cable is 
required above 500 V AC.

To comply with the EMC requirements of the CE mark, use one of the approved cable 
types in section Preferred power cable types, IEC and North America on page 90.

Symmetrical shielded cable reduces electromagnetic emission of the whole drive 
system as well as the stress on motor insulation, bearing currents and wear.

Metal conduit reduces electromagnetic emission of the whole drive system.

The protective conductor must always have an adequate conductivity. 
Unless local wiring regulations state otherwise, the cross-sectional area of the 
protective conductor must agree with the conditions that require automatic 
disconnection of the supply required in 411.3.2. of IEC 60364-4-41:2005 and be 
capable of withstanding the prospective fault current during the disconnection time of 
the protective device. The cross-sectional area of the protective conductor can either 
be selected from the table below or calculated according to 543.1 of IEC 60364-5-54.

This table shows the minimum cross-sectional area of the protective conductor 
related to the phase conductor size according to IEC 61800-5-1 when the phase 
conductor and the protective conductor are made of the same metal. If this is not so, 
the cross-sectional area of the protective grounding conductor shall be determined in 
a manner which produces a conductance equivalent to that which results from the 
application of this table. 

Note: See the IEC/EN 61800-5-1 requirement on grounding in the Note on page 22.

Cross-sectional area of the phase 
conductors 

S (mm2) 

Minimum cross-sectional area of the 
corresponding protective conductor

Sp (mm2) 
S < 16 S

16 < S < 35 16
35 < S S/2
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 Power cable types

Preferred power cable types, IEC and North America

Recommended cable types are presented here. Check with local / state / country 
electrical codes for allowance.  

Cable type Use as input power 
cabling

Use as motor cabling

Yes Yes

Symmetrical shielded (or armored) 
cable with three phase conductors 
and concentric PE conductor as 

shield (or armor)

Yes Yes

Symmetrical shielded (or armored) 
cable with three phase conductors 
and symmetrically constructed PE 
conductor and a shield (or armor)

Yes Yes

Symmetrical shielded (or armored) 
cable with three phase conductors 

and a shield (or armor), and 
separate PE conductor/cable1)

1) A separate PE conductor is required if the conductivity of the shield (or armor) is not sufficient 
for the PE use. For IEC 61800-5-1 requirements, see page 89.

PE

PE

PE
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Alternate power cable types 

Cable type Use as input power 
cabling

Use as motor cabling

Yes with phase conductor 
smaller than 10 mm2 

(8 AWG).

Yes with phase conductor 
smaller than 10 mm2 

(8 AWG), or motors up to 
30 kW (40 hp).

Note: Shielded or armored 
cable, or cabling in metal 

conduit is always 
recommended to minimize 

radio frequency 
interference

Four-conductor cabling in PVC 
conduit or jacket (three phase 

conductors and PE)

Yes Yes with phase conductor 
smaller than 10 mm2 

(8 AWG) or motors up to 
30 kW (40 hp).

Four-conductor cabling in metal 
conduit (three phase conductors and 

PE), eg, EMT, or four-conductor 
armored cable

Yes Yes with motors up to 
100 kW (135 hp). A 

potential equalization 
between the frames of 

motor and driven 
equipment is required.Well-shielded (Al/Cu shield or armor) 

four-conductor cable (three phase 
conductors and a PE)

PVC

EMT
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Not allowed power cable types 

 Additional guidelines, North America
Follow these additional guidelines for North America with the general guidelines in 
section General guidelines, IEC and North America on page 89.

ABB recommends the use of conduit for power wiring to the drive and between the 
drive and the motor(s). Due to the variety of application needs, metallic and non-
metallic conduit can be used. ABB prefers the use of metallic conduit. Where 
permitted, non-metallic conduit may be used.

The following tables show examples of various materials and methods for wiring the 
drive in the intended application. See NEC 70 along with state and local codes for the 
appropriate materials for your application.

Yes
WARNING! If you 

use unshielded 
high-power input power 
cables in an IT network, 
make sure that the non-
conductive outer sheath 

(jacket) of the cables have 
good contact with a 
properly grounded 

conductive surface, for 
example, install the cables 

on a properly grounded 
cable tray. Otherwise 
voltage may become 
present on the non-

conductive outer sheath of 
the cables, and there is 
even a risk of an electric 

shock.

No

A single-core cable system: three 
phase conductors and PE conductor 

on cable tray

Preferable cable arrangement to 
avoid voltage or current unbalance 

between the phases

Cable type Use as input power 
cabling

Use as motor cabling

No No

Symmetrical shielded cable with 
individual shields for each phase 

conductor

Cable type Use as input power 
cabling

Use as motor cabling

PE

L1
L3L2

L2
L1L3

L3
L2L1

PE
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In all applications, ABB prefers the use of VFD cable between drive and motor(s).    

Conduit - Metallic1, 3) Notes
Electrical metallic tubing: Type EMT • Symmetrical shielded VFD cable is preferred.

• Use separate conduit run for each motor.4)

• Do not run power feed wiring and motor wiring in the 
same conduit.

Rigid metal conduit: Type RMC

Liquid-tight flexible metal electrical 
conduit: Type LFMC

Conduit - Non-metallic2,3) Notes

Liquid-tight flexible nonmetallic 
conduit: Type LFNC

• Symmetrical shielded VFD cable is preferred.
• Use separate conduit run for each motor.4)

• Do not run power feed wiring and motor wiring in the 
same conduit.4)

Wireways3) Notes

Metallic • Symmetrical shielded VFD cable is preferred.
• Use output conductors require separation from motor 

feed and other low voltage conductors.
• Do not run outputs of multiple drives in parallel. 

Bundle each cable together and use separator where 
possible.

Free air3) Notes

Enclosures, air handlers, etc. • Symmetrical shielded VFD cable is preferred.
• Allowed internally in enclosures when in accordance 

with UL.

1) Metallic conduit may be used as an additional ground path, provided this path is a solid path 
capable of handling ground currents.

2) Non-metallic conduit use underground is allowed; however, these installations inherently 
have an increased chance for nuisance problems due to the potential for water/moisture in 
the conduit. Water/moisture in the conduit increases the likelihood of VFD faults or warnings. 
Proper installation is required to ensure there is no intrusion of water/moisture.

3) See 70 (NEC), UL, and local codes for your application.
4) See routing instructions in section General guidelines, North America on page 102.
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 Conductor type, IEC and North America
The following table includes various conductor types that can be connected to the 
drive. For optimal drive performance, VFD cable is preferred. When not available, see 
the following standards in the footnotes below.   

 Power cable shield, IEC and North America
If the cable shield is used as the sole PE conductor, make sure that the conductivity 
agrees with the PE conductor requirements. See section General guidelines, IEC and 
North America on page 89, or IEC 61800-5-1.

To effectively suppress radiated and conducted radio-frequency emissions, the cable 
shield conductivity must be at least 1/10 of the phase conductor conductivity. The 
requirements are easily met with a copper or aluminum shield. The minimum 
requirement of the motor cable shield of the drive is shown below. It consists of a 
concentric layer of copper wires with an open helix of copper tape or copper wire. The 
better and tighter the shield, the lower the emission level and bearing currents. 

Conductor type Notes1, 2)

Copper Allowed All frames

Aluminum (UL installations) Not allowed All frames

Aluminum (IEC installations) Not allowed Frames R1…R4

Allowed Frames R5…R8 (for Un = 
230 V only)

1) The selection of cable sizing/type is based on 70 (NEC) Table 310.15 (B) (16), formerly table 
310.16, for copper wires is based on 75 °C (167 °F), and wire insulation at 30 °C (86 °F) 
ambient temperature. Not more than three current-carrying conductors in raceway or cable 
or earth (directly buried). For other ambient temperatures addition derating may be required.
See 310.15(B)(2)(a) for the ampacity correction factors where the ambient temperature is 
other than 30°C (86°F). 
See to 310.15(B)(3)(a) for more than three current-carrying conductors.
For other conditions, size the cables according to local safety regulations, appropriate input 
voltage and the load current of the drive. See also page 297 for the accepted cable sizes of 
the drive

2) Select cable size/type is based on CSA 22.1 latest acceptable revision for your area.

1 Insulation jacket

1 3 4 52
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2 Helix of copper tape or copper wire
3 Copper wire screen
4 Inner insulation
5 Cable core



96   Guidelines for planning the electrical installation

 Typical power cable sizes, IEC
The table below gives copper cable types with concentric copper shield for the drives 
with nominal current. The value separated by the plus sign means the diameter of the 
PE conductor.

See page 295 for the cable lead-through sizes allowed for the selected drive frame 
size. 

IEC
type

ACS580-01-

Frame
size

Cu cable type1) AI cable type1,2)

mm2 mm2

3-phase Un = 230 V
04A7-2 R1 3×1.5 + 1.5 -
06A7-2 R1 3×1.5 + 1.5 -
07A6-2 R1 3×1.5 + 1.5 -
12A0-2 R1 3×1.5 + 1.5 -
018A-2 R1 3×2.5 + 2.5 -
025A-2 R2 3×4.0 + 4.0 -
032A-2 R2 3×6.0 + 6.0 -
047A-2 R3 3×10 + 10 -
060A-2 R3 3×16 + 16 -
089A-2 R5 3×35 + 16 3×50 + 25
115A-2 R5 3×50 + 25 3×70 + 35
144A-2 R6 3×70 + 35 3×120 + 70
171A-2 R7 3×95 + 50 3×150 + 70
213A-2 R7 3×120 + 70 3×240 + 120
276A-2 R8 2×(3×70 + 35) 2×(3×95 + 50)

3-phase Un = 400 V
02A7-4 R1 3×1.5 + 1.5 -
03A4-4 R1 3×1.5 + 1.5 -
04A1-4 R1 3×1.5 + 1.5 -
05A7-4 R1 3×1.5 + 1.5 -
07A3-4 R1 3×1.5 + 1.5 -
09A5-4 R1 3×2.5 + 2.5 -
12A7-4 R1 3×2.5 + 2.5 -
018A-4 R2 3×2.5 + 2.5 -
026A-4 R2 3×6 + 6 -
033A-4 R3 3×10 + 10 -
039A-4 R3 3×10 + 10 -
046A-4 R3 3×10 + 10 -
062A-4 R4 3×25 + 16 -
073A-4 R4 3×35 + 16 -
088A-4 R5 3×50 + 25 -
106A-4 R5 3×70 + 35 -
145A-4 R6 3×95 + 50 -
169A-4 R7 3×120 + 70 -
206A-4 R7 3×150 + 70 -
246A-4 R8 2×(3×70+35) -
293A-4 R8 2×(3×95+50) -
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See also section Terminal and lead-through data for the power cables on page 295.

363A-4 R9 2×(3×120+70) -
430A-4 R9 2×(3×150+70) -

1) The cable sizing is based on max. 6 cables laid on a cable ladder side by side, ambient 
temperature 30 °C, PVC insulation, surface temperature 70 °C (EN 60204-1 and IEC 60364-
5-52/2001). For other conditions, size the cables according to local safety regulations, 
appropriate input voltage and the load current of the drive. See also page 295 for the 
accepted cable sizes of the drive.

2) Aluminum cables can be used with Un = 230 V frames R5…R8 only.

IEC
type

ACS580-01-

Frame
size

Cu cable type1) AI cable type1,2)

mm2 mm2
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 Typical power cable sizes, UL/NEC
See page 297 for the cable lead-through sizes allowed for the selected drive frame 
size.

The selection of cable sizing/type is based on 70 (NEC) Table 310.15 (B) (16), 
formerly table 310.16, for copper wires is based on 75 °C (167 °F), and wire 
insulation at 30 °C (86 °F) ambient temperature. Not more than three current-carrying 
conductors in raceway or cable or earth (directly buried). For other ambient 
temperatures addition derating may be required.

See 310.15(B)(2)(a) for the ampacity correction factors where the ambient 
temperature is other than 30°C (86°F).

See 310.15(B)(3)(a) for more than three current-carrying conductors.

For other conditions, size the cables according to local safety regulations, appropriate 
input voltage and the load current of the drive. See also page 297 for the accepted 
cable sizes of the drive.

Note: In UL installations, aluminum cables are not allowed.

 Armored cable / shielded power cable, IEC and North America
Six-conductor (three phases and three ground) type MC continuous corrugated armor 
cable with symmetrical grounds is available from the following suppliers (trade names 
in parentheses):
• Anixter Wire & Cable (Philsheath)
• BICC General Corp (Philsheath)
• Rockbestos Co. (Gardex)
• Okonite (CLX).

Shielded power cables are available from the following suppliers: 
• Belden
• LAPPKABEL (ÖLFLEX)
• Pirelli.
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Selecting the control cables, IEC and North America

 Shielding
All control cables must be shielded.

Use a double-shielded twisted pair cable (figure a below) for analog signals. Employ 
one individually shielded pair for each signal. Do not use common return for different 
analog signals.

A double-shielded cable is the best alternative for low-voltage digital signals but 
single-shielded (b) twisted pair cable is also acceptable.

 Signals in separate cables
Run analog and digital signals in separate, shielded cables.

Do not mix 24 V AC/DC and 115/230 V AC signals in the same cable.

 Signals allowed to be run in the same cable
Relay-controlled signals, providing their voltage does not exceed 48 V, can be run in 
the same cables as digital input signals. The relay-controlled signals should be run as 
twisted pairs.

 Relay cable
The cable type with braided metallic screen (for example ÖLFLEX by LAPPKABEL, 
Germany) has been tested and approved by the manufacturer.

 Control panel cable
In remote use, the cable connecting the control panel to the drive must not exceed 
100 m (330 ft). If multiple drives are connected, the total length of the panel bus must 
not exceed 100 m (330 ft). 

The cable type tested and approved by the manufacturer is used in control panel 
option kits. Suitable cables are CAT 5e unshielded or shielded twisted pair cables. 

a b
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 Drive composer PC tool cable
Connect the Drive composer PC tool to the drive through the USB port of the control 
panel. Use a USB type A (PC) - type B (control panel) cable. The maximum length of 
the cable is 3 m (9.8 ft).

 FPBA-01 PROFIBUS DP adapter module connectors
Frames R1…R3: The following connector types have been tested to fit in the tight 
space for option slot 1.
• Phoenix Contact SUBCON-PLUS-PROFIB/PG/SC2, part number 2708245. Lead 

the cable through the control cable hole on the right in the lead-through plate (1).
• Siemens, part number 6GK1 500 0EA02. Lead the cable through the middle 

control cable hole in the lead-through plate (2).   

1
2
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Routing the cables

 General guidelines, IEC
Route the motor cable away from other cable routes. Motor cables of several drives 
can be run in parallel installed next to each other. The motor cable, input power cable 
and control cables should be installed on separate trays. Avoid long parallel runs of 
motor cables with other cables in order to decrease electromagnetic interference 
caused by the rapid changes in the drive output voltage.

Where control cables must cross power cables, make sure they are arranged at an 
angle as near to 90 degrees as possible. Do not run extra cables through the drive.

The cable trays must have good electrical bonding to each other and to the grounding 
electrodes. Aluminum tray systems can be used to improve local equalizing of 
potential.

A diagram of the cable routing is shown below.  

1 Motor cable. When the motor cable is symmetrical and shielded, distances between the 
motor cable and other cables can be reduced by half.

2 Input power cable
3 Control cable
4 Brake resistor/chopper cable

min. 200 mm (8 in)

90°

*min. 500 mm (20 in)

1

2

3

3

2

1

4
min. 300 mm (12 in)

2

4

3

min. 300 mm (12 in) *
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 General guidelines, North America
The following illustrates general guidelines for routing power and motor cabling in 
conduit. Ensure the installation of your application is in accordance with national and 
local codes.
• Do not run input power cable and motor cable in the same conduit.
• Use separate conduit for each motor cable run. 

1 Input power cable
2 Motor cable
3 Conduit

11 1 1

1

2

222
2

3
3 3

3
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 Continuous motor cable shield or enclosure for equipment on the 
motor cable

To minimize the emission level when safety switches, contactors, connection boxes 
or similar equipment are installed on the motor cable between the drive and the 
motor:
• European Union: Install the equipment in a metal enclosure with 360 degree 

grounding for the shields of both the incoming and outgoing cable, or connect the 
shields of the cables otherwise together.

• North America: Install the equipment in a way that the conduit or motor cable 
shielding runs continuously without breaks from the drive to the motor and is 
earthed at only the drive and motors ends.

 Separate control cable ducts, IEC and North America
Wire 24 V and 230 V (120 V) control cables in separate ducts unless the 24 V cable 
is insulated for 230 V (120 V) or insulated with an insulation sleeving for 230 V 
(120 V).

24 V
230 V

(120 V)

230 V
(120 V)

24 V
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Implementing short-circuit and thermal overload protection

 Protecting the drive and input power cable in short-circuits
Protect the drive and input cable with fuses as follows: 

Size the fuses at the distribution board according to instructions given in chapter 
Technical data, page 269. 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.

Circuit breakers

The protective characteristics of circuit breakers depend on the type, construction 
and settings of the breakers. There are also limitations pertaining to the short-circuit 
capacity of the supply network. Your local ABB representative can help you in 
selecting the breaker type when the supply network characteristics are known.

WARNING! Due to the inherent operating principle and construction of circuit 
breakers, independent of the manufacturer, hot ionized gases can escape from 

the breaker enclosure in case of a short-circuit. To ensure safe use, pay special 
attention to the installation and placement of the breakers. Obey the manufacturer’s 
instructions.

You can use the circuit breakers listed in chapter Circuit breakers (IEC), page 273.

 Protecting the motor and motor cable in short-circuits
The drive protects the motor cable and a single motor in a short-circuit situation when 
the motor cable is sized according to the nominal current of the drive. No additional 
protection devices are needed.

 Protecting the motor cables against thermal overload
The drive protects the motor cables against thermal overload when the cables are 
sized according to the nominal current of the drive. No additional thermal protection 
devices are needed. 

~ ~ M
3~
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WARNING! If the drive is connected to multiple motors, use a separate 
overload protection for each motor cable and motor. The drive overload 

protection is tuned for the total motor load. It may not detect an overload in one motor 
circuit only.

North America: The local code (NEC) requires an overload protection and a short-
circuit protection for each motor circuit. Use, for example:
• a manual motor protector
• circuit breaker, contactor and overload relay or
• fuses, contactor and overload relay.

 Protecting the motor against thermal overload
According to regulations, the motor must be protected against thermal overload and 
the current must be switched off when overload is detected. The drive includes a 
motor thermal protection function that protects the motor and switches off the current 
when necessary. Depending on a drive parameter value, the function either monitors 
a calculated temperature value (based on a motor thermal model, which in turn is 
based on the motor nominal current) or an actual temperature indication given by 
motor temperature sensors.

The motor thermal protection model supports thermal memory retention and speed 
sensitivity. The user can tune the thermal model further by feeding in additional motor 
and load data.

The most common temperature sensors are:
• motor sizes IEC180…225: thermal switch, eg, Klixon 
• motor sizes IEC200…250 and larger: PTC or Pt100.

For more information, see ACS580 standard control program firmware manual 
(3AXD50000016097 [English]).

 Protecting the motor against overload without thermal model or 
temperature sensors using external overload device

Motor overload protection protects the motor against overload without using motor 
thermal model or temperature sensors.

Motor overload protection is required and specified by multiple standards including 
the US National Electric Code (NEC) and the common UL\IEC 61800-5-1 standard in 
conjunction with UL\IEC 60947-4-1. The standards allow for motor overload 
protection without external temperature sensors. 

The protection feature allows the user to specify the class of operation in the same 
manner as the overload relays are specified in standards UL\IEC 60947-4-1 and 
NEMA ICS 2.
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The motor overload protection supports thermal memory retention and speed 
sensitivity.

For more information, see ACS580 standard control program firmware manual 
(3AXD50000016097 [English]).

Implementing a ground fault detection function
The drive has a function that detects ground faults in the motor and motor cable. The 
user can select how the drive reacts to a ground fault (parameter setting). Note that 
this function is not a personnel safety or a fire protection feature. See the firmware 
manual for more information.

 Residual current device compatibility
The drive is suitable to be used with residual current devices of Type B. 

Note: The EMC filter of the drive includes capacitors connected between the main 
circuit and the frame. These capacitors and long motor cables increase the ground 
leakage current and may cause nuisance faults in circuit breakers.

Implementing the Emergency stop function
For safety reasons, install the emergency stop devices at each operator control 
station and at other operating stations where emergency stop may be needed. 
Design the emergency stop according to relevant standards.

Note: Pressing the Stop key  on the control panel of the drive does not generate 
an emergency stop of the motor or separate the drive from dangerous potential.

Implementing the Safe torque off function
See chapter Safe torque off function on page 363.

Implementing the ATEX-certified Safe motor disconnection 
function (option +Q971)
Note: Option +Q971 is not available for North America.

With option +Q971, the drive supplies ATEX-certified safe motor disconnection 
without contactor that uses the drive Safe torque off function. For more information, 
see CPTC-02 ATEX-certified thermistor protection module, Ex II (2) GD 
(+L537+Q971) user's manual (3AXD50000030058 [English]).

Using a safety switch between the drive and the motor
It is recommended to install a safety switch between the permanent magnet motor 
and the drive output. This is needed to isolate the motor from the drive during 
maintenance work on the drive.
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Using a contactor between the drive and the motor
Implementing the control of the output contactor depends on the motor control mode 
and stopping method selected. See also section Implementing a bypass connection 
on page 107. 

When you have selected
• Vector control mode and motor ramp stop, use the following operational sequence 

to open the contactor. 

1. Give a stop command to the drive.
2. Wait until the drive decelerates the motor to zero speed. 
3. Open the contactor.

When you have selected
• Vector control mode and motor coast stop; or scalar control mode, use the 

following operational sequence to open the contactor. 
1. Give a stop command to the drive.
2. Open the contactor.

WARNING! When the Vector control mode is in use, never open the output 
contactor while the drive controls the motor. The vector control operate 

extremely fast, much faster than it takes for the contactor to open its contacts. When 
the contactor starts opening while the drive controls the motor, the vector control will 
try to maintain the load current by immediately increasing the drive output voltage to 
the maximum. This will damage or destroy the contactor completely.

Implementing a bypass connection
If frequent bypassing is required, employ mechanically or electrically interlocked 
contactors between the motor and the drive and between the motor and the power 
line. Make sure with interlocking that the contactors cannot be closed simultaneously. 
The installation must be clearly marked as defined in IEC/EN 61800-5-1, subclause 
6.5.3, for example, “THIS MACHINE STARTS AUTOMATICALLY”.

Note: The bypass connection cannot be used with permanent magnet motors or 
synchronous reluctance motors.

WARNING! Never connect the drive output to the electrical power network. 
The connection may damage the drive.
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 Example bypass connection
An example bypass connection is shown below. 

Q1 Main switch for the drive S11 Drive main contactor on/off control
Q4 Bypass circuit breaker S40 Motor power supply selection (drive or 

direct-on-line)
K1 Drive main contactor S41 Start when the motor is connected direct-

on-line
K4 Bypass contactor S42 Stop when the motor is connected direct-

on-line
K5 Drive output contactor U1 Drive
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Switching the motor power supply from drive to direct-on-line

1. Stop the drive and the motor with the drive control panel (drive in local control 
mode) or with the external stop signal (drive in remote control mode).

2. Open the main contactor of the drive with S11.

3. Switch the motor power supply from the drive to direct-on-line with S40.

4. Wait for 10 seconds to allow the motor magnetization to die away.

5. Start the motor with S41.

Switching the motor power supply from direct-on-line to drive

1. Stop the motor with S42.

2. Switch the motor power supply from direct-on-line to the drive with S40.

3. Close the main contactor of the drive with switch S11 (-> turn to position ST for 
two seconds and leave at position 1).

4. Start the drive and the motor with the drive control panel (drive in local control 
mode) or with the external start signal (drive in remote control mode).

Implementing the undervoltage control (power-loss ride-
through)
See ACS580 standard control program firmware manual (3AXD50000016097 
[English]).

Protecting the contacts of relay outputs
Inductive loads (relays, contactors, motors) cause voltage transients when switched 
off.

It is highly recommended that inductive loads are equipped with noise attenuating 
circuits (varistors, RC filters [AC] or diodes [DC]) in order to minimize the EMC 
emission at switch-off. If not suppressed, the disturbances may connect capacitively 
or inductively to other conductors in the control cable and form a risk of malfunction in 
other parts of the system.

Install the protective component as close to the inductive load as possible. Do not 
install protective components at the relay outputs. 
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Limiting relay output maximum voltages at high installation 
altitudes
See sections Isolation areas, R1…R5 on page 308 and Isolation areas, R6…R9 on 
page 309. 

1 Relay outputs
2 Varistor
3 RC filter
4 Diode

1

2

3

230 V AC

+ 24 V DC

4

230 V AC
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Implementing a motor temperature sensor connection

WARNING! IEC 60664 requires double or reinforced insulation between live 
parts and the surface of accessible parts of electrical equipment which are 

either non-conductive or conductive but not connected to the protective earth.

To connect a motor temperature sensor and other similar components to the drive, 
you have four alternatives:
1. If there is double or reinforced insulation between the sensor and the live parts 

of the motor, you can connect the sensor directly to the inputs of the drive.
2. If there is basic insulation between the sensor and the live parts of the motor, 

you can connect the sensor to the inputs of the drive if all circuits connected to 
the drive’s digital and analog inputs (typically extra-low voltage circuits) are 
protected against contact and insulated with basic insulation from other low-
voltage circuits. The insulation must be rated for the same voltage level as the 
drive main circuit. Note that extra-low voltage circuits (such as 24 V DC) typically 
do not meet these requirements.

3. You can connect the sensor to an extension module with reinforced insulation 
(eg, CMOD-02) between the sensor connector and the other connectors of the 
module. See the table below for the sensor insulation requirement. For sensor 
connection to the extension module, see its manual.

4. You can connect a sensor to an external thermistor relay the insulation of which 
is rated for the main circuit voltage of the drive.

See:
• section AI1 and AI2 as Pt100, Pt1000, Ni1000, KTY83 and KTY84 sensor inputs 

(X1) on page 150 (IEC) or AI1 and AI2 as Pt100, Pt1000, Ni1000, KTY83 and 
KTY84 sensor inputs (X1) on page 204 (North America)

• section CMOD-02 multifunction extension module (external 24 V AC/DC and 
isolated PTC interface) on page 399

• CPTC-02 ATEX-certified thermistor protection module, Ex II (2) GD 
(+L537+Q971) user's manual (3AXD50000030058 [English]).
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The table shows what temperature sensor types you can connect to the drive I/O 
extension modules as well as the insulation requirement for the sensor. 

Extension module Temperature sensor type
Type Insulation PTC KTY Pt100, 

Pt1000
CMOD-02 Reinforced insulation between the motor 

thermistor connector and the other 
connectors of the module (including drive 
control unit connector).
–> No special requirements for the 
thermistor insulation level.
(The drive control unit is PELV compatible 
also when the module and a thermistor 
protection circuit are installed.)

X - -

CPTC-02 X - -
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IEC

6
Electrical installation – IEC

Contents of this chapter
This chapter describes how to measure the insulation of the assembly and examine 
the compatibility with other than symmetrically grounded TN-S systems. It then shows 
how to connect the power and control cables, install optional modules and connect a 
PC. 

Warnings

WARNING! Obey the instructions in chapter Safety instructions on page 15. If 
you ignore them, injury or death, or damage to the equipment can occur.

Make sure that the drive is disconnected from the input power during 
installation. If the drive is already connected to the input power, wait for 
5 minutes after disconnecting the input power.

Required tools
To do the electrical installation, you need these tools:
• wire stripper
• screwdriver set (Torx, flat and/or Phillips, as appropriate)
• torque wrench.
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IEC

Measuring the insulation of the assembly

 Drive
Do not make any voltage tolerance or insulation resistance tests on any part of the 
drive as testing can damage the drive. Every drive has been tested for insulation 
between the main circuit and the chassis at the factory. Also, there are voltage-
limiting circuits inside the drive which cut down the testing voltage automatically.

 Input power cable
Measure the insulation of the input power cable according to local regulations before 
connecting it to the drive. 

 Motor and motor cable
Measure the insulation of the motor and motor cable as follows:

1. Make sure that the motor cable is disconnected from the drive output terminals 
T1/U, T2/V and T3/W. 

2. Measure the insulation resistance between the phase conductors and between 
each phase conductor and the Protective Earth conductor. Use a measuring 
voltage of 1000 V DC. The insulation resistance of an ABB motor must be greater 
than 100 Mohm (reference value at 25 °C). For the insulation resistance of other 
motors, please 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.

ohm

M
3~

U1

V1

W1 PE
1000 V DC,

> 100 Mohm

U1-V1, U1-W1, V1-W1
U1-PE, V1-PE, W1-PE
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IEC

 Brake resistor assembly for R1…R3
Measure the insulation of the brake resistor assembly (if present) as follows:

1. Make sure that the resistor cable is connected to the resistor, and disconnected 
from the drive output terminals R+ and R-.

2. At the drive end, connect the R+ and R- conductors of the resistor cable together. 
Measure the insulation resistance between the combined conductors and the PE 
conductor by using a measuring voltage of 1000 V DC. The insulation resistance 
must be greater than 1 Mohm.

ohm
R-

R+

PE

1000 V DC,
> 1 Mohm
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IEC

Examining the compatibility with IT (ungrounded), corner-
grounded delta, midpoint-grounded delta and TT systems

 EMC filter
A drive with the internal EMC filter connected can be installed to a symmetrically 
grounded TN-S system. If you install the drive to another system, you may need to 
disconnect the EMC filter. See sections When to disconnect EMC filter or ground-to-
phase varistor: TN-S, IT, corner-grounded delta and midpoint-grounded delta 
systems on page 117, and Guidelines for installing the drive to a TT system on 
page 118.

WARNING! Do not install a drive with the EMC filter connected to a system 
that the filter is not suitable for. This can cause danger, or damage the drive.

Note: When the internal EMC filter is disconnected, the EMC compatibility of the 
drive is considerably reduced. See section EMC compatibility and motor cable length 
on page 304.

 Ground-to-phase varistor
A drive with the ground-to-phase varistor connected can be installed to a 
symmetrically grounded TN-S system. If you install the drive to another system, you 
may need to disconnect the varistor. See sections When to disconnect EMC filter or 
ground-to-phase varistor: TN-S, IT, corner-grounded delta and midpoint-grounded 
delta systems on page 117, and Guidelines for installing the drive to a TT system on 
page 118.

WARNING! Do not install a drive with the ground-to-phase varistor connected 
to a system that the varistor is not suitable for. If you do, the varistor circuit can 

be damaged.
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IEC

 When to disconnect EMC filter or ground-to-phase varistor: TN-S, IT, 
corner-grounded delta and midpoint-grounded delta systems

Note 1: Frames R4 and R5 are not evaluated for use on corner-grounded or 
midpoint-grounded delta systems by IEC standards.

Frame Symmetrically grounded 
TN-S systems, ie. center-
grounded-wye (A)

Corner grounded delta 
(B1) and midpoint-
grounded delta (B2) 
systems

IT systems (ungrounded 
or high-resistance 
grounded ohms]) (C)

R1…R3 Do not disconnect EMC or 
VAR screws.

Disconnect EMC screw. Do 
not disconnect VAR screw.

Disconnect EMC and VAR 
screws.

R4…R5 Do not disconnect EMC or 
VAR screws.

See Note 1 below. Disconnect EMC screws 
(2 pcs) and VAR screw.

R6…R9 Do not disconnect EMC or 
VAR screws.

Do not disconnect EMC AC 
or VAR screws. Disconnect 

EMC DC screw.

Disconnect EMC screws 
(2 pcs) and VAR screw.

Drive

PE

N

L3

L2

L1

Drive Drive

PE
L3
L2

L1

L3

L2

L1

Drive

PE
L3
L2

L1

B1 CA

B2

PE

L2

L3

L1

N

Drive

A
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Note 2: These are the EMC filter and varistor screws in different drive frame sizes.

 Guidelines for installing the drive to a TT system
The drive can be installed to a TT system under these conditions:

1. Residual current device has been installed in the supply system.

2. These screws have been disconnected. Otherwise EMC filter and ground-to-
phase varistor capacitor leakage current will cause the residual current device to 
trip. 

Note: 
• Because the EMC filter screws have been disconnected, ABB does not guarantee 

the EMC category.
• ABB does not guarantee the functioning of the ground leakage detector built 

inside the drive.
• In large systems the residual current device can trip without a real reason.

Frame EMC filter screws Ground-to-phase varistor screw
R1…R3 EMC screw VAR

R4…R5 Two EMC screws VAR

R6…R9 Two EMC screws VAR

Frame 
size

EMC filter screws Ground-to-phase varistor screw

R1…R3 EMC screw VAR

R4…R5 Two EMC screws VAR

R6…R9 Two EMC screws VAR

3AXD10000681917

Drive

N

L3

L2

L1
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  Identifying different types of electrical power systems
To identify the electrical power system type, find out the supply transformer 
connection. If that is not possible, measure these voltages at the distribution board 
before you connect power to the drive:

1. input voltage line to line (UL-L)

2. input voltage line 1 to ground (UL1-G)

3. input voltage line 2 to ground (UL2-G)

4. input voltage line 3 to ground (UL3-G).

The line-to-ground voltages in relation to the line-to-line voltage of the electrical 
power system types are shown below.

UL-L UL1-G UL2-G UL3-G Electrical power system type
X 0.58·X 0.58·X 0.58·X Symmetrically grounded TN system 

(TN-S system) 

X 1.0·X 1.0·X 0 Corner-grounded delta system (non-
symmetrical)

X 0.866·X 0.5·X 0.5·X Midpoint-grounded delta system (non-
symmetrical)

X Varying level 
versus time

Varying level 
versus time

Varying level 
versus time

IT systems (ungrounded or high-
resistance-grounded [>30 ohms]) non-
symmetrical

X TT system (the protective earth 
connection for the consumer is 
provided by a local earth electrode, and 
there is another independently installed 
at the generator.
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 Frames R1…R3
To disconnect the internal EMC filter or ground-to-phase varistor, if needed, do as 
follows:

1. Switch off the power from the drive.

2. Open the front cover, if not already opened, see page 124.
3. To disconnect the internal EMC filter, remove the EMC screw (3a) and place it in 

the storage place (3b).

4. To disconnect the ground-to-phase varistor, remove the varistor screw (4a) and 
place it in the storage place (4b). 

R1

8 
m

m

R2

4b3b 4b

3b

R3

4b3b
Screw

A EMC (DC)

B VAR

4a

3a

B

A

4a

3a

B

A

4a

3a

A

B
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 Frames R4…R9
To disconnect the internal EMC filter or ground-to-phase varistor, if needed, do as 
follows:

1. Switch off the power from the drive.

2. Open the cover, if not already opened. Frame R4: see page 124, frame R5: see 
page 131, frames R6…R9: see page 79.

3. To disconnect the internal EMC filter, remove the two EMC screws.

4. To disconnect the ground-to-phase varistor, remove the varistor screw. 

R4 R5

Screw
A EMC (DC)

B EMC (AC)

C VAR

3

4

A

B3

C

3

3

4

A

B

C
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R6…R9

Screw
A EMC (DC)

B EMC (AC)

C VAR

3 B

3 A

4C
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Connecting the power cables

 Connection diagram

1 For alternatives, see section Selecting the supply disconnecting device on page 81
2 Use a separate grounding PE cable (2a) or a cable with a separate PE conductor (2b) 

if the conductivity of the shield does not meet the requirements for the PE conductor 
(see page 89)

3 360-degree grounding is recommended if shielded cable is used. Ground the other end 
of the input cable shield or PE conductor at the distribution board.

4 360-degree grounding is required
5 External brake resistor (if used)
6 Use a separate grounding cable if the shield does not meet the requirements of 

IEC 61439-1 (see page 89) or there is no symmetrically constructed grounding 
conductor in the cable (see page 92)

7 du/dt or common mode filter (optional), see page 415
Note:
If there is a symmetrically constructed grounding conductor on the motor cable in addition to 
the conductive shield, connect the grounding conductor to the grounding terminal at the drive 
and motor ends. 
Do not use an asymmetrically constructed motor cable for motors above 30 kW (40 hp) (see 
page 89). Connecting its fourth conductor at the motor end increases bearing currents and 
causes extra wear.
For a single phase connection, use terminals L1 and L2.

L1 L2 L3 T1/U T2/V T3/W
UDC+

R+R-

L1 L2 L3(PE) (PE)PE

PE

U1
V1

W1

3 ~ M

1

2a

2b

3

5

6

43

ACS580-01

7
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 Connection procedure, frames R1…R4
1. Remove the front cover: Loosen the retaining screw with a T20 Torx screwdriver 

(1a) and lift the cover from the bottom outwards (1b) and then up (1c).

WARNING! If you install the drive on any other system than symmetrically 
grounded TN-S system, see section Examining the compatibility with IT 

(ungrounded), corner-grounded delta, midpoint-grounded delta and TT systems on 
page 116 if you have to disconnect the EMC filter and ground-to-phase varistor. 

2. Attach the residual voltage warning sticker in the local language.

IP21 (UL Type 12),
R3…R4 

IP21 (UL Type 1), 
R1…R2

1a 1a 1a

1b 1b

1b

1b

1c 1c 1c 1c

IP55 (UL Type 12),
R1…R3

IP55 (UL Type 12), 
R4

x6x21a

2 2 2
R1 R2 R3…R4
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3. Remove the rubber grommets for the motor and input power cables, as well as 
brake resistor cable, if used. Remove the grommets for the control cables when 
you are connecting them. 

Note: The drive is shipped with grommet cones pointing up. They must be removed 
and inserted back pointing down.

3
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Motor cable

4. Cut an adequate hole into the rubber grommet. Slide the grommet onto the cable.

5. Prepare the ends of the cable as illustrated in the figures. In frames R1 and R2 
there are markings on the drive frame near the power cable terminals helping you 
to strip the wires to the correct length of 8 mm.
Two different motor cable types are shown (6a, 6b). Note: The bare shield will be 
grounded 360 degrees. Mark the pigtail made from the shield as a PE conductor 
with yellow-and-green color.    

6. Slide the cable through the hole in the cable entry and attach the grommet to the 
hole. 

5a

PE

4 5a 5b

PE

5b

6
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7. Connect the motor cable: 
• Ground the shield 360 degrees by tightening the clamp of the power cable 

grounding shelf onto the stripped part of the cable. (7a) 
• Connect the twisted shield of the cable to the grounding terminal. (7b) 
• Connect the phase conductors of the cable to the T1/U, T2/V and T3/W 

terminals. Tighten the screws to the torque given in the table. (7c). 

Input power cable

8. Cut an adequate hole into the rubber grommet. Slide the grommet onto the cable.
Frame R1: Make sure there is no optional I/O extension module installed in option 
slot 2 at this point.

9. Prepare the ends of the cable as illustrated in the figure. If you use aluminum 
cables, put grease to the peeled aluminum cable before connecting it to the drive. 
Note: The bare shield will be grounded 360 degrees. Mark the pigtail made from 
the shield as a PE conductor with yellow-and-green color.

BRAKE RESINPUT
PE

MOTOR
R-R+

UDC+L1 L2 L3 T1/U T2/V T3/W

MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+

PE

R4

R1…R2 R3

7b
7c 7b7c

7a
7a

 
Frame
size

 R1  R2
N·m lbf·ft N·m lbf·ft

T1/U, T2/V, T3/W 1.0 0.7 1.5 1.1
PE,  1.5 1.1 1.5 1.1

1.2 0.9 1.2 0.9

Frame
size

R3 R4
N·m lbf·ft N·m lbf·ft

T1/U, T2/V, T3/W 3.5 2.6 4.0 3.0
PE,  1.5 1.1 2.9 2.1

1.2 0.9 1.2 0.9

7c
7b

7a
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10. Slide the cable through the hole in the cable entry and attach the grommet to the 
hole.  

11. Connect the input power cable:
• Ground the shield 360 degrees by tightening the clamp of the power cable 

grounding shelf onto the stripped part of the cable. (11a) 
• Connect the twisted shield of the cable to the grounding terminal. (11b) 
• Connect the additional PE conductor (see the note on page 21 in chapter 

Safety instructions) of the cable (11c). 21
• Connect the phase conductors of the cable to the L1, L2 and L3 terminals. 

Tighten the screws to the torque given in the table. (11d).     

9 10

PE

PE

8

MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+

PE

BRAKE RESINPUT
PE

MOTOR
R-R+

UDC+L1 L2 L3 T1/U T2/V T3/W

R4

R3R1…R2

11b 11c
11b 11c

11a
11a

11d
11d

 
Frame
size

 R1  R2
N·m lbf·ft N·m lbf·ft

L1, L2, L3 1.0 0.7 1.5 1.1
PE,  1.5 1.1 1.5 1.1

1.2 0.9 1.2 0.9

Frame
size

R3 R4
N·m lbf·ft N·m lbf·ft

L1, L2, L3 3.5 2.6 4.0 3.0
PE,  1.5 1.1 2.9 2.1

1.2 0.9 1.2 0.9

11a

11d
11b
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Grounding shelf

12. Frames R1…R2, R4: Install the grounding shelf (included with the mounting 
screws in a plastic bag in the delivery).   

Brake resistor cable (if used)

Frames R1…R3 only

13. Repeat steps 4…6 for the brake resistor cable. Cut off one phase conductor..

R4R1…R2
1212

PE13
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14. Connect the cable as the motor cable in step 7. Ground the shield 360 degrees 
(14a). Connect the twisted shield to the grounding terminal (14b) and the 
conductors to the R+ and R- terminals (14c) and tighten to the torque given in the 
table.

Finalization

Note: Frame R1: You have to install any optional I/O extension module, if used, in 
options slot 2 at this point. See section Installing option modules on page 157.

15. Secure the cables outside the unit mechanically. 

16. Ground the motor cable shield at the motor end. For minimum radio frequency 
interference, ground the motor cable shield 360 degrees at the cable entry of the 
motor terminal box.       

MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+

PE

BRAKE RESINPUT
PE

MOTOR
R-R+

UDC+L1 L2 L3 T1/U T2/V T3/W
14b

14c

R3R1…R2

14c

14a
14a

Frame size R1 R2 R3
N·m lbf·ft N·m lbf·ft N·m lbf·ft

R+, R- 1.0 0.7 1.5 1.1 3.5 2.6
PE, 1.5 1.1 1.5 1.1 1.5 1.1

1.2 0.9 1.2 0.9 1.2 0.9

14b

16
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 Connection procedure, frame R5

IP21 (UL Type 1)

1. Remove the module cover: Loosen the retaining screws with a T20 Torx 
screwdriver (1a) and lift the cover from the bottom outwards (1b) and then up (1c).
Remove the box cover: Loosen the retaining screws with a screwdriver (1d) and 
slide the cover downwards (1e).

IP55 (UL Type 12)

1. Remove the front cover: Loosen the retaining screws with a T20 Torx screwdriver 
(1a) and lift the cover from the bottom outwards (1b) and then up (1c).

WARNING! If you install the drive on any other system than symmetrically 
grounded TN-S system, see section Examining the compatibility with IT 

(ungrounded), corner-grounded delta, midpoint-grounded delta and TT systems on 
page 116 if you have to disconnect the EMC filter and ground-to-phase varistor. 

IP21 (UL Type 1) IP55 (UL Type 12)IP21 (UL Type 1)

1a

1c

1b

1e

1b

1c

1d
1 1 1

1a
x8
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2. Attach the residual voltage warning sticker in the local language next to the 
control unit.

3. Remove the shroud on the power cable terminals by releasing the clips with a 
screwdriver (3a) and pulling the shroud out (3b). 

2

3b

3

3a

3a
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Motor cable

Use symmetrical shielded cable for motor cabling. If the cable shield is the sole PE 
conductor for drive or motor, make sure that is has sufficient conductivity for the PE.

4. Cut an adequate hole into the rubber grommet. Slide the grommet onto the cable. 

5. Prepare the ends of the motor cable as illustrated in figures 5a and 5b (two 
different motor cable types are shown). If you use aluminum cables, put grease to 
the peeled aluminum cable before connecting it to the drive. Note: The bare 
shield will be grounded 360 degrees. Mark the pigtail made from the shield as a 
PE conductor with yellow-and-green color.

5a
PE

4 5a 5b

PE
5b
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6. Slide the cable through the hole of the bottom plate and attach the grommet to the 
hole. 

7. Connect the motor cable:
• Ground the shield 360 degrees by tightening the clamp of the power cable 

grounding shelf onto the stripped part of the cable (7a).
• Connect the twisted shield of the cable to the grounding terminal (7b).
• Connect the phase conductors of the cable to the T1/U, T2/V and T3/W 

terminals (7c). Tighten the screws to the torque given in the table.

PE

6

7b

7

7a

7c

Frame size  T1/U, T2/V, T3/W PE,    
N·m lbf·ft M N·m lbf·ft N·m lbf·ft

R5 5.6 4.1 M5 2.2 1.6 1.2 0.9
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Input power cable

8. Repeat steps 4…6 for the input power cable.

9. Connect the input power cable. Use terminals L1, L2 and L3. Tighten the screws 
to the torque given in the table.

10. Install the cable box plate. Position the plate (10a) and tighten the screw (10b).

8b8a

PE

PE

PE

9

9b

9c

9a

10a

10b

10

Frame size L1, L2, L3 PE,    
N·m lbf·ft M N·m lbf·ft N·m lbf·ft

R5 5.6 4.1 M5 2.2 1.6 1.2 0.9
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11. Reinstall the shroud on the power terminals by putting the tabs at the top of the 
shroud in their counterparts on the drive frame (11a) and then pressing the shroud 
in place (11b). 

Finalization

12. Secure the cables outside the unit mechanically.

13. Ground the motor cable shield at the motor end. For minimum radio frequency 
interference, ground the motor cable shield 360 degrees at the cable entry of the 
motor terminal box. 

11b
11a

11

13
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 Connection procedure, frames R6…R9

 WARNING! If you install the drive on any other system than symmetrically 
grounded TN-S system, see section Examining the compatibility with IT 

(ungrounded), corner-grounded delta, midpoint-grounded delta and TT systems on 
page 116 if you have to disconnect the EMC filter and ground-to-phase varistor. 

1. Attach the residual voltage warning sticker in the local language next to the 
control unit.

2. Remove the side plates of the cable box: Remove the retaining screws (2a) and 
slide the walls out (2b).  

3. Remove the shroud on the power cable terminals by releasing the clips with a 
screwdriver (3a) and pulling the shroud out (3b).

4. Knock out holes in the shroud for the cables to be installed. 

5. Frames R8…R9: If you install parallel cables, also knock out holes in the lower 
shroud for the cables to be installed. 

1 2
2a

2a
2a

2a2b

2b

3 4 5
R8…R9R6…R9 R6…R9

3b

3a
3a
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Motor cable

6. Cut an adequate hole into the rubber grommet. Slide the grommet onto the cable.

7. Prepare the ends of the input power cable and motor cable as illustrated in the 
figure. If you use aluminum cables, put grease to the peeled aluminum cable 
before connecting it to the drive. Two different motor cable types are shown in the 
figures (7a, 7b). Note: The bare shield will be grounded 360 degrees. Mark the 
pigtail made from the shield as a PE conductor with yellow-and-green color.       

8. Slide the cables through the holes in the cable entry and attach the grommets to 
the holes (the motor cable to the right and the input power cable to the left). 

9. Connect the motor cable: 
• Ground the shield 360 degrees under the grounding clamps.
• Connect the twisted shield of the cable to the grounding terminal (9a).
• Connect the phase conductors of the cable to terminals T1/U, T2/V and T3/W. 

Tighten the screws to the torque given in the table (9b).
Note 1 for frames R8…R9: If you connect only one conductor to the connector, 
ABB recommends that you put it under the upper pressure plate. If you use 
parallel power cables, put the first conductor under the lower pressure plate and 
the second under the upper one.

7a

PE

6 7a 7b

PE

7b
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Note 2 for frames R8…R9: The connectors are detachable but ABB does not 
recommend that you detach them. If you do, detach and reinstall the connectors 
as described in section Detaching and reinstalling the connectors on page 139.

Input power cable

10. Connect the input power cable as in step 9. Use terminals L1, L2 and L3. 

Detaching and reinstalling the connectors

This is possible but not recommended.

Terminals T1/U, T2/V and T3/W

• Remove the nut that attaches the connector to its busbar.
• Put the conductor under the connector pressure plate and pre-tighten the 

conductor.
• Put the connector back to its busbar. Start the nut, and turn it at least two 

rotations by hand.

WARNING! Before using tools, make sure that the nut/screw is not cross-
threading. Cross-threading will damage the drive and cause danger. 

• Tighten the nut to a torque of 30 N·m (22 lbf·ft).
• Tighten the conductor(s) to 40 N·m (30 lbf·ft) for frame R8 or to 70 N·m 

(52 lbf·ft) for frame R9.

8

M5×25/35 

Frame size L1, L2, L3, T1/U, T2/V, T3/W PE,    
N·m lbf·ft N·m lbf·ft N·m lbf·ft

R6 30 22 9.8 7.2 1.2 0.9
R7 40 30 9.8 7.2 1.2 0.9
R8 40 30 9.8 7.2 1.2 0.9
R9 70 52 9.8 7.2 1.2 0.9

8

9a 10a

10b9b
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Terminals L1, L2 and L3

• Remove the combi screw that attaches the connector to its terminal post, and 
pull the connector off.

• Put the conductor under the connector pressure plate and pre-tighten the 
conductor.

• Put the connector back onto the terminal post. Start the combi screw, and turn 
it at least two rotations by hand.

WARNING! Before using tools, make sure that the nut/screw is not cross-
threading. Cross-threading will damage the drive and cause danger. 

• Tighten the combi screw to a torque of 30 N·m (22 lbf·ft).
• Tighten the conductor(s) to 40 N·m (30 lbf·ft) for frame R8 or to 70 N·m 

(52 lbf·ft) for frame R9.

11. Frames R8…R9: If you install parallel cables, install the second grounding shelf 
for the parallel power cables (11a). Repeat steps 6...11 (11b). 

M5×25

M5×12

11a

11b

11a

11b

R8…R9 R8…R9
11a 11b
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12. Install the grounding shelf of the control cables.

13. Reinstall the shroud on the power terminals. 

14. Secure the cables outside the unit mechanically.

15. Ground the motor cable shield at the motor end. For minimum radio frequency 
interference, ground the motor cable shield 360 degrees at the cable entry of the 
motor terminal box.    

DC connection
The UDC+ and UDC- terminals (as standard in frames R4…R9) are for using external 
brake chopper units. 

1312

15
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Connecting the control cables
See section Default I/O connection diagram (ABB standard macro) on page 143 for 
the default I/O connections of the ABB standard macro. For other macros, see 
ACS580 firmware manual(3AXD50000016097 [English]). 

Connect the cables as described under Control cable connection procedure R1…R9 
on page 151.
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 Default I/O connection diagram (ABB standard macro)
R1…R5

max.
500 ohm

1…10 kohm

8)

6)

X1 Reference voltage and analog inputs and outputs
1 SCR Signal cable shield (screen)
2 AI1 Output frequency/speed reference: 0…10 V1,3)

3 AGND Analog input circuit common
4 +10V Reference voltage 10 V DC
5 AI2 Not configured1)

6 AGND Analog input circuit common
7 AO1 Output frequency: 0…20 mA
8 AO2 Output current: 0…20 mA
9 AGND Analog output circuit common

X2 & X3 Aux. voltage output and programmable digital inputs
10 +24V Aux. voltage output +24 V DC, max. 250 mA2)

11 DGND Aux. voltage output common
12 DCOM Digital input common for all
13 DI1 Stop (0) / Start (1) 
14 DI2 Forward (0) / Reverse (1) 
15 DI3 Constant frequency/speed selection4)

16 DI4 Constant frequency/speed selection4)

17 DI5 Ramp set 1 (0) / Ramp set 2 (1)5)

18 DI6 Not configured
X6, X7, X8 Relay outputs

19 RO1C Ready run
250 V AC / 30 V DC
2 A

20 RO1A
21 RO1B
22 RO2C Running

250 V AC / 30 V DC 
2 A

23 RO2A
24 RO2B
25 RO3C Fault (-1)

250 V AC / 30 V DC
2 A

26 RO3A
27 RO3B
X5 EIA-485 Modbus RTU
29 B+

Embedded Modbus RTU (EIA-485)30 A-
31 DGND
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OUT1

Safe torque off. Factory connection. Both circuits 
must be closed for the drive to start. See chapter 
Safe torque off function on page 363

35 OUT2
36 SGND
37 IN1
38 IN2

Total load capacity of the Auxiliary voltage output +24V (X2:10) is 6.0 W (250 mA / 24 V DC).
Digital inputs DI1…DI5 also support 10…24 V AC.
Wire sizes: 
0.2…2.5 mm2 (24…14 AWG): Terminals +24V, DGND, DCOM, B+, A-, DGND, Ext. 24V
0.14…1.5 mm2 (26…16 AWG): Terminals DI, AI, AO, AGND, RO, STO
Tightening torques: 0.5…0.6 N·m (0.4 lbf·ft)

7)

6)

6)
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R6…R9

max.
500 ohm

1…10 kohm

XI Reference voltage and analog inputs and outputs
1 SCR Signal cable shield (screen)
2 AI1 Output frequency/speed reference: 0…10 V1,3)

3 AGND Analog input circuit common
4 +10V Reference voltage 10 V DC
5 AI2 Not configured1)

6 AGND Analog input circuit common
7 AO1 Output frequency: 0…20 mA
8 AO2 Output current: 0…20 mA
9 AGND Analog output circuit common

X2 & X3 Aux. voltage output and programmable digital inputs
10 +24V Aux. voltage output +24 V DC, max. 250 mA2)

11 DGND Aux. voltage output common
12 DCOM Digital input common for all
13 DI1 Stop (0) / Start (1) 
14 DI2 Forward (0) / Reverse (1) 
15 DI3 Constant frequency/speed selection4)

16 DI4 Constant frequency/speed selection4)

17 DI5 Ramp set 1 (0) / Ramp set 2 (1)5)

18 DI6 Not configured
X6, X7, X8 Relay outputs

19 RO1C Ready run
250 V AC / 30 V DC
2 A

20 RO1A
21 RO1B
22 RO2C Running

250 V AC / 30 V DC 
2 A

23 RO2A
24 RO2B
25 RO3C Fault (-1)

250 V AC / 30 V DC
2 A

26 RO3A
27 RO3B
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See 

ACS580 firmware manual (3AXD50000016097 
[English]).

30 A-
31 DGND
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OUT1

Safe torque off. Factory connection. Both circuits 
must be closed for the drive to start. See chapter 
Safe torque off function on page 363.

35 OUT2
36 SGND
37 IN1
38 IN2

X10 24 V AC/DC
40 24 V AC/DC+ in R6…R9 only: Ext. 24V AC/DC input to power up the 

control unit when the main supply is disconnected.41 24 V AC/DC- in

7)

6)

6)
6)

8)

See the notes on 
page 145.

Total load capacity of the Auxiliary voltage output +24V (X2:10) is 6.0 W (250 mA / 24 V DC).
Digital inputs DI1…DI5 also support 10…24 V AC
Wire sizes: 0.14…2.5 mm2 (26…16 AWG): All terminals
Tightening torques: 0.5…0.6 N·m (0.4 lbf·ft)
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Notes:
1) Current [0(4)…20 mA, Rin = 100 ohm] or voltage [ 0(2)…10 V, Rin > 200 kohm]. Change of 

setting requires changing the corresponding parameter.
2) Total load capacity of the Auxiliary voltage output +24V (X2:10) is 6.0 W (250 mA / 24 V). 
3) AI1 is used as a speed reference if vector control is selected.
4) In scalar control (default): See Menu > Primary settings > Start, stop, reference > 

Constant speeds / constant frequencies or parameter group 28 Frequency reference 
chain. 
In vector control: See Menu > Primary setting > Start, stop, reference > Constant speeds 
/ constant frequencies or parameter group 22 Speed reference selection.

5) In scalar control (default): See Menu - Primary settings - Ramps or parameter group 28 
Frequency reference chain. 
In vector control: See Menu - Primary settings - Ramps or parameter group 23 Speed 
reference ramp.

6) Connected with jumpers at the factory.
7) Use shielded twisted-pair cables for digital signals.
8) Ground the outer shield of the cable 360 degrees under the grounding clamp on the 

grounding shelf for the control cables.

Further information on the usage of the connectors and switches is given in the sections below. 
See also section Control connection data on page 305. 

 DI3 DI4 Operation/Parameter
Scalar control (default) Vector control

0 0 Set frequency through AI1 Set speed through AI1
1 0 28.26 Constant frequency 1 22.26 Constant speed 1
0 1 28.27 Constant frequency 2 22.27 Constant speed 2
1 1 28.28 Constant frequency 3 22.28 Constant speed 3

 DI5 Ramp 
set

Parameters
Scalar control (default) Vector control

0 1 28.72 Freq acceleration time 1 23.12 Acceleration time 1 
28.73 Freq deceleration time 1 23.13 Deceleration time 1 

1 2 28.74 Freq acceleration time 2 23.14 Acceleration time 2 
28.75 Freq deceleration time 2 23.15 Deceleration time 2 
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Switches

 Additional information on I/O connections

PNP configuration for digital inputs

Internal and external +24 V power supply connections for PNP configuration are 
shown in the figure below. 

WARNING! Do not connect the +24 V AC cable to the control unit ground when the 
control unit is powered using an external 24 V AC supply.

Switch Description Position
S4
(TERM)

Modbus link termination. Must be set to the 
terminated (ON) position when the drive is 
the first or last unit on the link.

Bus not terminated 
(default)

Bus terminated

S5
(BIAS)

Activates on the biasing voltages to the 
bus. One (and only one) device, preferably 
at the end of the bus must have the bias 
on.

Bias off (default)

Bias on

Internal +24 V power supply

PNP connection (source)

External +24 V power supply

PNP connection (source)

TERM

ON

TERM

ON

BIAS

ON

BIAS

ON

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

+24 V DC
0 V DC
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NPN configuration for digital inputs

Internal and external +24 V power supply connections for NPN configuration are 
shown in the figure below.  

WARNING! Do not connect the +24 V AC cable to the control unit ground when the 
control unit is powered using an external 24 V AC supply.

Connection for obtaining 0…10 V from analog output 2 (AO2)

To obtain 0…10 V from analog output AO2, connect a 500 ohm resistor (or two 
1 kohm resistors in parallel) between the analog output 2 AO2 and analog common 
ground AGND.

Examples are shown in the figure below.  

Internal +24 V power supply

NPN connection (source)

External +24 V power supply

NPN connection (source)

Note: DI6 is not supported in the NPN configuration.

8 AO2. Analog output 2. Default output 0…20 mA.
9 AGND. Analog common ground. Internally connected to chassis through a 2 Mohm 

resistor.

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

0 V DC
+24 V DC

500 ohm

0…
10

V

1 kohm 1 kohm

0…
10

V

X1

8 AO2

9 AGND

X1

8 AO2

9 AGND
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Connection examples of two-wire and three-wire sensors

Hand/Auto, Hand/PID, and PID macros (see ACS580 firmware manual 
(3AXD50000016097 [English])) use analog input 2 (AI2). The macro wiring diagrams 
on these pages use an externally powered sensor (connections not shown). The 
figures below give examples of connections using a two-wire or three-wire 
sensor/transmitter supplied by the drive auxiliary voltage output.

Note: Maximum capability of the auxiliary 24 V DC (250 mA) output must not be 
exceeded.

Two-wire sensor/transmitter

Three-wire sensor/transmitter

Note: The sensor is supplied through its current output and the drive feeds the supply 
voltage (+24 V DC). Thus the output signal must be 4…20 mA, not 0…20 mA.

5 AI2 Process actual value measurement or reference, 0(4)…20 mA, Rin = 100 ohm
6 AGND
10 +24V Auxiliary voltage output, non-isolated, +24 V DC, max. 250 mA
11 DGND

5 AI2 Process actual value measurement or reference, 0(4)…20 mA, Rin = 100 ohm
6 AGND
10 +24V Auxiliary voltage output, non-isolated, +24 V DC, max. 250 mA
11 DGND

X1
5 AI2
6 AGND
…
10 +24V
11 DGND

4…20 mA

+

-
P

I

X1
5 AI2
6 AGND
…
10 +24V
11 DGND

(0)4…20 mA

+
-
OUT

P
I
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DI5 as frequency input 

For setting the parameters for the digital frequency input, see ACS580 standard 
control program firmware manual (3AXD50000016097 [English]).

DI6 as PTC input

If DI6 is used as a PTC input, see ACS580 standard control program firmware 
manual (3AXD50000016097 [English]) for how to set parameters accordingly.

Note: If DI6 is used as PTC input, the wiring and the PTC sensor need to be double 
isolated. Otherwise the CMOD-02 I/O extension module must be used.   

1 One to six PTC thermistors connected in series.

10
18

PTC IN
PTC IN

1
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AI1 and AI2 as Pt100, Pt1000, Ni1000, KTY83 and KTY84 sensor inputs (X1)

One, two or three Pt100 sensors; one, two or three Pt1000 sensors; or one Ni1000, 
KTY83 or KTY84 sensor for motor temperature measurement can be connected 
between an analog input and output as shown below. Do not connect both ends of 
the cable shields directly to ground. If a capacitor cannot be used at one end, leave 
that end of the shield unconnected. 

WARNING! As the inputs pictured above are not insulated according to IEC 60664, the 
connection of the motor temperature sensor requires double or reinforced insulation 

between motor live parts and the sensor. If the assembly does not fulfill the requirement, the I/O 
board terminals must be protected against contact and must not be connected to other 
equipment or the temperature sensor must be isolated from the I/O terminals.

Safe torque off (X4)

For the drive to start, both connections (+24 V DC to IN1 and +24 V DC to IN2) must 
be closed. By default, the terminal block has jumpers to close the circuit. Remove the 
jumpers before connecting an external Safe torque off circuitry to the drive. See 
chapter Safe torque off function on page 363.

Note: Only 24 V DC can be used for STO. Only PNP input configuration can be used.

1 1…3 × (Pt100 or Pt1000) or 1 × (Ni1000 or KTY83 or KTY84)
2 Select the input type to voltage for analog input AI1 or AI2 with parameters. Set the 

appropriate analog input unit to V (volt) in parameter group 12 Standard AI.
3 Select the excitation mode in parameter group 13 Standard AO.

 

AIn
AGND

AOn
AGND

TTT
1

2

3
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 Control cable connection procedure R1…R9

WARNING! Obey the instructions in chapter Safety instructions on page 15. If 
you ignore them, injury or death, or damage to the equipment can occur.

1. Stop the drive and do the steps in section Electrical safety precautions on page 19 
before you start the work.

2. Remove the front cover(s) if not already removed. See page 124 (R1…R4), page 
131 (R5) or page 79 (R6…R9).

Analog signals
The figures for frames R1…R2 and R3 (page 153), R4 (page 154), R5 (page 155) 
and R6…R9 (page 156) show an example of connecting a cable. Make the 
connections according to the macro in use.

3. Cut an adequate hole into the rubber grommet and slide the grommet onto the 
cable. Slide the cable through a hole in the cable entry and attach the grommet to 
the hole.

4. Ground the outer shield of the cable 360 degrees under the grounding clamp. 
Keep the cable unstripped as close to the terminals of the control unit as possible. 
Frames R5…R9: Secure the cables mechanically at the clamps below the control 
unit.
Ground also the pair-cable shields and grounding wire at the SCR terminal. 

5. Route the cable as shown in the figures on pages 153 (R1…R2 and R3), 154 
(R4), 155 (R5) or 156 (R6…R9).

6. Connect the conductors to the appropriate terminals of the control unit and tighten 
to 0.5…0.6 N·m (0.4 lbf·ft).

Digital signals
The figures for frames R1…R2 and R3 (page 153), R4 (page 154), R5 (page 155) 
and R6…R9 (page 156) show an example of connecting a cable. Make the 
connections according to the macro in use.

7. Cut an adequate hole into the rubber grommet and slide the grommet onto the 
cable. Slide the cable through the hole in the cable entry and attach the grommet 
to the hole.

8. Ground the outer shield of the cable 360 degrees under the grounding clamp. 
Keep the cable unstripped as close to the terminals of the control unit as possible. 
Frames R5…R9: Secure the cables mechanically at the clamps below the control 
unit.
If you use double-shielded cables, ground also the pair-cable shields and 
grounding wire at the SCR terminal.

9. Route the cable as shown in the figures on pages 153 (R1…R2 and R3), 154 
(R4), 155 (R5) or 156 (R6…R9).
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10. Connect the conductors to the appropriate terminals of the control unit and tighten 
to 0.5…0.6 N·m (0.4 lbf·ft).

11. Tie all control cables to the provided cable tie mounts.

Note:
• Leave the other ends of the control cable shields unconnected or ground them 

indirectly via a high-frequency capacitor with a few nanofarads, eg, 3.3 nF / 630 V. 
The shield can also be grounded directly at both ends if they are in the same 
ground line with no significant voltage drop between the end points.

• Keep any signal wire pairs twisted as close to the terminals as possible. Twisting 
the wire with its return wire reduces disturbances caused by inductive coupling.
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MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+

PE

BRAKE RESINPUT
PE

MOTOR
R-R+

UDC+L1 L2 L3 T1/U T2/V T3/W

R3

3
4

11

11
5

5

7

8

7
8

6

6

9

9

10

10

R1…R2: 0.5…0.6 N·m (0.4 lbf·ft)

R3: 0.5…0.6 N·m (0.4 lbf·ft)

11

11

4

3

R1…R2



154   Electrical installation – IEC

IEC

R4

0.5...0.6 N·m (0.4 lbf·ft)

7

4

3

8

11

5 9

116

10

8

4
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R5

4

6
11

11

10

4

3

5

7

8

9

0.5...0.6 N·m (0.4 lbf·ft)

4 8
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R6…R9
0.5...0.6 N·m
(0.4 lbf·ft)

0.5...0.6 N·m 
(0.4 lbf·ft)

M4×20
4

6

10

3

4

4

5

7

8

9

8

11

11
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Installing option modules
Note: If you will install the FPBA-01 module, see section FPBA-01 PROFIBUS DP 
adapter module connectors on page 100 for suitable connector types.

 Mechanical installation of option modules
See section Overview of power and control connections page 43 for the available 
slots for each module. Install the option modules as follows:

WARNING! Obey the instructions in chapter Safety instructions on page 15. If 
you ignore them, injury or death, or damage to the equipment can occur.

Note: Slot 2 in frames R1…R5 is at UDC potential. You must disconnect power 
supplies before installing or removing an I/O extension module.

Stop the drive and do the steps in section Electrical safety precautions on page 19 
before you start the work.

1.  Remove the front cover(s) if not already removed. See page 124 (R1…R4), page 
131 (R5) or page 79 (R6…R9).

The figures for frames R1…R5 (page 158) and R6…R9 (page 159) show an example 
of installing option modules.

Option slot 2 (I/O extension modules)

2. Frame R1 only: Install the option mounting.

3. Put the module carefully into its position on the control unit.

4. Tighten the mounting screw.

5. Tighten the grounding screw (CHASSIS). Note: The screw grounds the module. It 
is necessary for fulfilling the EMC requirements and for proper operation of the 
module.

Note: Frame R1: The module in option slot 2 covers the power terminals. Do not 
install a module in option slot 2 before you have installed the power cables. 

Option slot 1 (fieldbus adapter modules)

6. Put the module carefully into its position on the control unit.

7. Tighten the mounting screw (CHASSIS). Note: The screw tightens the 
connections and grounds the module. It is necessary for fulfilling the EMC 
requirements and for proper operation of the module.
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R3…R5R1…R2

3

2

3

4

6
6

7

7

4
5

5
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 Wiring the modules
For the optional I/O extension modules CHDI-01, CMOD-01and CMOD-02 and 
adapter module CBAI-01, see chapter Optional I/O extension and adapter modules 
on page 383 for specific installation and wiring instructions. For other option modules, 
for example, CPTC-02, see the appropriate option module manual.

R6…R9

3

4

5

6

7
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 Reinstalling grommets
UL Type 12: To maintain UL Type 12, reinstall grommets (top of the grommets 
downwards) to all cable entry holes without conduits.
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Reinstalling covers

 Reinstalling cover, frames R1…R4
1. Reinstall the cover: Put the tabs on the cover top in their counterparts on the 

housing (1a) and the press the cover (1b).

2. Tighten the retaining screw at the bottom with a T20 Torx screwdriver.   

2
x 2

2

1a

1b

IP21 (UL Type 1) R1…R2

IP55 (UL Type 12) R1…R3

IP21 (UL Type 1) R3…R4

IP55 (UL Type 12) R4

1b

2

x 6

1a
1a

1a

1b

2

1b
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 Reinstalling covers, frame R5

IP21 (UL Type 1)

1. Reinstall the box cover: Slide the cover upwards (1a) and tighten the retaining 
screws (1b) with a T20 Torx screwdriver.

2. Reinstall the module cover: Press the cover at the bottom (2a) and tighten the 
retaining screws (2b).

IP55 (UL Type 12)

1. Reinstall the front cover: Press the cover at the bottom (1a) and tighten the 
retaining screws (1b) with a T20 Torx screwdriver.

IP21 (UL Type 1)IP21 (UL Type 1)
1 2

1a

1b

1b

2a
2b

IP55 (UL Type 12)
1

1a

1b
x 8
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 Reinstalling side plates and covers, frames R6…R9

IP21 (UL Type 1)

1. Reinstall the side plates of the cable box. Tighten the retaining screws with a T20 
Torx screwdriver.

2. Slide the cover of the cable box on the module from below until the cover snaps 
into place.   

3. Reinstall the module cover. Tighten the two retaining screws with a screwdriver.

IP55 (UL Type 12)

1. Reinstall the module cover. Tighten the retaining screws with a screwdriver with a 
T20 Torx screwdriver. 

1 2
IP21 (UL Type 1)IP21 (UL Type 1)

3 1
IP55 (UL Type 1)IP21 (UL Type 1)
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Connecting a PC
To be able to connect a PC to the drive, you need an assistant control panel (ACS-
AP-I, ACS-AP-S or ACS-AP-W). It is also possible to use the CCA-01 configuration 
adapter when the drive is not connected to the power supply network or external 24 V 
supply; the CCA-01 does not work if the drive is powered. 

Connect a PC to the drive with a USB data cable (USB Type A <-> USB Type Mini-B) 
as follows: 

1. Lift the USB connector cover from bottom upwards.

2. Put the USB cable Mini-B plug in the control panel USB connector.

3. Put the USB cable A-plug in the USB connector of the PC (3a). The panel 
displays text “USB connected” (3b).

Note: Panel keys cannot be used when a USB data cable is connected to the panel.    

For information on using the Drive composer PC tool, see Drive composer PC tool 
user(3AUA0000094606 [English]).

You can connect a remote ACS-AP-I, ACS-AP-S or ACS-AP-W control panel to the 
drive, or to chain the control panel or a PC to several drives on a panel bus with a 
CDPI-01 communication adapter module. See CDPI-01 communication adapter 
module user (3AXD50000009929 [English]).

1

3b

2

3a
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7
Electrical installation – North 
America

Contents of this chapter
This chapter describes how to measure the insulation of the assembly and examine 
the compatibility with other than symmetrically grounded TN-S systems. It then shows 
how to connect the power and control cables, install optional modules and connect a 
PC. 

Warnings

WARNING! Obey the instructions in chapter Safety instructions on page 15. If 
you ignore them, injury or death, or damage to the equipment can occur.

Make sure that the drive is disconnected from the input power during 
installation. If the drive is already connected to the input power, wait for 
5 minutes after disconnecting the input power.

Required tools
To do the electrical installation, you need the these tools:
• wire stripper
• screwdriver set (Torx, flat and/or Phillips, as appropriate)
• torque wrench.
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Measuring the insulation of the assembly
Measuring the insulation is typically not required in North American installations.

 Drive
Do not make any voltage tolerance or insulation resistance tests on any part of the 
drive as testing can damage the drive. Every drive has been tested for insulation 
between the main circuit and the chassis at the factory. Also, there are voltage-
limiting circuits inside the drive which cut down the testing voltage automatically.

 Input power cable
Measure the insulation of the input power cable according to local regulations before 
connecting it to the drive.

 Motor and motor cable
Measure the insulation of the motor and motor cable as follows:

1. Check that the motor cable is disconnected from the drive output terminals T1/U, 
T2/V and T3/W. 

2. Measure the insulation resistance between the phase conductors and between 
each phase conductor and the Protective Earth conductor. Use a measuring 
voltage of 1000 V DC. The insulation resistance of an ABB motor must be greater 
than 100 Mohm (reference value at 25 °C). For the insulation resistance of other 
motors, please 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.

ohm

M
3~

U1

V1

W1 PE
1000 V DC,

> 100 Mohm

U1-V1, U1-W1, V1-W1
U1-PE, V1-PE, W1-PE
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 Brake resistor assembly for R1…R3
Measure the insulation of the brake resistor assembly (if present) as follows:

1. Make sure that the resistor cable is connected to the resistor, and disconnected 
from the drive output terminals R+ and R-.

2. At the drive end, connect the R+ and R- conductors of the resistor cable together. 
Measure the insulation resistance between the combined conductors and the PE 
conductor by using a measuring voltage of 1000 V DC. The insulation resistance 
must be greater than 1 Mohm.

ohm
R-

R+

PE

1000 V DC,
> 1 Mohm
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Examining the compatibility with IT (ungrounded), corner-
grounded delta, midpoint-grounded delta and TT systems

 EMC filter
To connect the drive to symmetrically grounded TN-S systems, you should connect 
the internal EMC filter if you are concerned with EMC issues. See section When to 
connect EMC filter or disconnect ground-to-phase varistor: TN-S, IT, corner-grounded 
delta and midpoint-grounded delta systems on page 169.

WARNING! Do not install a drive with the EMC filter connected to a system 
that the filter is not suitable for. This can cause danger, or damage the drive.

Note: When the internal EMC filter is disconnected, the EMC compatibility of the 
drive is considerably reduced. See section EMC compatibility and motor cable length 
on page 304.

 Ground-to-phase varistor
To connect the drive other systems than symmetrically grounded TN-S systems, you 
may need to disconnect the varistor. See sections When to connect EMC filter or 
disconnect ground-to-phase varistor: TN-S, IT, corner-grounded delta and midpoint-
grounded delta systems on page 169, and Guidelines for installing the drive to a TT 
system on page 170.

WARNING! Do not install a drive with the ground-to-phase varistor connected 
to a system that the varistor is not suitable for. If you do, the varistor circuit can 

be damaged.
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 When to connect EMC filter or disconnect ground-to-phase varistor: 
TN-S, IT, corner-grounded delta and midpoint-grounded delta 
systems 

1) You can install metal screw and connect the EMC filter if you are concerned with EMC issues.
2) Metal screw must not be used, plastic screw may be maintained or removed from the AC 

EMC circuit.
3) Frames R4 and R5 are evaluated for use on corner-grounded delta networks by 

Configure the EMC filter based on the electrical system of 
the installation site

Frame 
size

Screw 
label

Factory 
default 
screw 
material

Symmetrically 
grounded TN 
systems (TN-S 
systems), ie. 
center-grounded-
wye (A)

Corner-grounded 
delta (B1) and 
midpoint-
grounded (B2) 
delta systems

IT systems 
(ungrounded or 
high-resistance 
grounded [>30 
ohms]) (C)

R1…R3 EMC (DC) Plastic Optional metal 
screw1)

Do not disconnect 
the plastic screw2)

Do not disconnect 
the plastic screw2)

VAR Metal Do not disconnect 
the metal screw

Remove the metal 
screw

Remove the metal 
screw

R4…R93) EMC (AC) Plastic Optional metal 
screw1)

Do not disconnect 
the plastic screw2)

Do not disconnect 
the plastic screw2)

EMC (DC) Plastic Optional metal 
screw1)

Do not disconnect 
the plastic screw2)

Do not disconnect 
the plastic screw2)

VAR Metal Do not disconnect 
the metal screw

Do not disconnect 
the metal screw

Remove the metal 
screw

Drive

PE

N

L3

L2

L1

Drive Drive

PE
L3
L2

L1

L3

L2

L1

Drive

PE
L3
L2

L1

B1 CA

B2

PE

L2

L3

L1

N

Drive

A
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UL standards. (R4 and R5 frames are not to be used on IEC installations of corner grounded 
networks.)

Note 1: The VAR screw on R1…R3 also connects the EMC (AC) circuit internally 
within the drive.

Note 2: Failure to remove a metal screw, when indicated in the table above, may 
result in drive failure.

Note 3: These are the EMC filter and varistor screws and their material in different 
drive frame sizes.

 Guidelines for installing the drive to a TT system
The drive can be installed to a TT system under these conditions:

1. Residual current device has been installed in the supply system.

2. EMC filter screws have been disconnected (= they are plastic screws or there is 
no screw). Otherwise EMC filter leakage current will cause the residual current 
device to trip. For R1…R3, the VAR screw must plastic, and for R4…R9, the VAR 
screw must metal. 

Frame EMC filter screws Ground-to-phase varistor screw
R1…R3 Plastic EMC (DC) Metal VAR

R4…R9 Plastic EMC (DC), Plastic EMC (AC) Metal VAR

Frame 
size

EMC filter screws Ground-to-phase varistor screw

R1…R3 Plastic EMC (DC) Plastic VAR (remove metal VAR screw)

R4…R9 Plastic EMC (DC), Plastic EMC (AC) Metal VAR

3AXD10000681917

Drive

N

L3

L2

L1
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Note: 
• ABB does not guarantee the EMC category because the EMC filter screws have 

been disconnected.
• ABB does not guarantee the functioning of the ground leakage detector built 

inside the drive.
• In large systems the residual current device can trip without a real reason.

  Identifying different types of electrical power systems
To identify the electrical power system type, find out the supply transformer 
connection. If that is not possible, measure these voltages at the distribution board 
before you connect power to the drive:

1. input voltage line to line (UL-L)

2. input voltage line 1 to ground (UL1-G)

3. input voltage line 2 to ground (UL2-G)

4. input voltage line 3 to ground (UL3-G).

The line-to-ground voltages in relation to the line-to-line voltage of the electrical 
power system types are shown below. See the diagrams on page 169. 

UL-L UL1-G UL2-G UL3-G Electrical power system type
X 0.58·X 0.58·X 0.58·X Symmetrically grounded TN system 

(TN-S system) 

X 1.0·X 1.0·X 0 Corner-grounded delta system (non-
symmetrical)

X 0.866·X 0.5·X 0.5·X Midpoint-grounded delta system (non-
symmetrical)

X Varying level 
versus time

Varying level 
versus time

Varying level 
versus time

IT systems (ungrounded or high-
resistance-grounded [>30 ohms]) non-
symmetrical

X TT system (the protective earth 
connection for the consumer is 
provided by a local earth electrode, and 
there is another independently installed 
at the generator.
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 Frames R1…R3, disconnecting EMC or varistor screws
Extra screws to configure the drive for different networks are provided in the drive 
shipment.

To disconnect the internal EMC filter or ground-to-phase varistor, if needed (see page 
168), do as follows. 

1. Switch off the power from the drive.

2. Open the front cover, if not already opened, see page 178.

3. The internal DC EMC filter is disconnected by default with a plastic screw (3a).

4. To disconnect the ground-to-phase varistor, replace the metal varistor screw (4a) 
with the plastic screw provided in the package, and place the metal screw in the 
storage place (4b). 

8 
m

m

R1

Screw Default material
A EMC (DC) Plastic

B VAR Metal

B
4a

A

3a

4b3b

R2

B
4a

A
3a

3b

4b



Electrical installation – North America   173

UL

NEC

R3
Screw Default material

A EMC (DC) Plastic

B VAR Metal

3a

4a

4b3b

A

B
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 Frames R4…R9, disconnecting EMC or varistor screws
Extra screws to configure the drive for different networks are provided in the drive 
shipment.

To disconnect the internal EMC filter or ground-to-phase varistor, if needed (see page 
168), do as follows:

1. Switch off the power from the drive.

2. Open the cover, if not already opened. Frame R4: see page 178, frame R5: see 
page 183, frames R6…R9: see page 79.

3. To disconnect the internal EMC filters:
The DC EMC filter is disconnected by default with a plastic screw (3a). 
The AC EMC filter is disconnected by default with a plastic screw (3b).

4. To disconnect the ground-to-phase varistor, replace the metal varistor screw (4) 
with the plastic screw provided in the package, or just remove the metal screw.

R4

3a

3b

4

B

A

Screw Default material
A EMC (DC) Plastic

B EMC (AC) Plastic

C VAR Metal

C
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R5

3a

3b

4

A

B

Screw Default material
A EMC-DC Plastic

B EMC-AC Plastic

C VAR Metal

C

R6…R9

3b

3a

4

B

A

Screw Default 
material

A EMC DC Plastic

B EMC AC Plastic

C VAR MetalC
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Connecting the power cables

 Connection diagram

1 For alternatives, see section Selecting the supply disconnecting device on page 81.
2 With a conduit: Use a separate grounding PE cable (2a), or a PE conductor (2b) inside the 

conduit if the conductivity of the conduit does not meet the requirements for the PE 
conductor (see page 89).
With a shielded cable: Use a separate grounding PE cable (2a) or a cable with a separate 
PE conductor (2b) if the conductivity of the shield does not meet the requirements for the 
PE conductor (see page 89).
Note: If the cross-section of the Cu PE conductor is less than 8 AWG, install a second Cu 
PE conductor of the same cross-sectional area as the original PE conductor. Alternatively, 
you can use a Cu PE conductor with at least 10 mm2 cross-section. See page 22.

3 With the conduit: Make sure of a proper grounding of the conduit at the cable entry. Ground 
the other end of the conduit and PE conductor (if used) at the distribution board.
With a shielded cable: Do a 360-degree grounding if shielded cable is used. Ground the 
other end of the input cable shield and PE conductor (if used) at the distribution board.

4 With the conduit: Make sure of a proper grounding of the conduit at the cable entry.
With a shielded cable: Do a 360-degree grounding of the shield.

5 External brake resistor (if used).
With a conduit: Use a separate grounding PE cable (5a), or a PE conductor (5b) inside the 
conduit if the conductivity of the conduit does not meet the requirements for the PE 
conductor (see page 89).
With a shielded cable: Use a separate grounding PE cable (5b) or a cable with a separate 
PE conductor (5b) if the conductivity of the shield does not meet the requirements for the 
PE conductor (see page 89).

L1 L2 L3 T1/U T2/V T3/W
UDC+

R+R-

L1 L2 L3(PE) (PE)PE

PE

1

2a

2b 3 5

6a

4

ACS580-01

7

U1
V1

W1

3 ~ M

6b

5b5a
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6 With a conduit: Use a separate grounding cable if the conduit does not meet the 
requirements for the PE conductor (see page 89) or there is no grounding conductor inside 
the conduit. 
Note: ABB prefers the use of a symmetrical shielded motor cable (VFD cable), see the 
note at the bottom of the table.
With a shielded cable: Use a separate grounding cable if the shield does not meet the 
requirements for the PE conductor (see page 89) or there is no symmetrically constructed 
grounding conductor in the cable (see page 92).

7 du/dt or common mode filter (optional), see page 415.
Note:
With a shielded cable: If there is a symmetrical grounding conductor in the motor cable in 
addition to the conductive shield, connect the grounding conductor to the grounding terminal 
at the drive and motor ends.
ABB does not recommend an asymmetrically constructed motor cable or a conduit for motor 
cabling for motors above 30 kW (40 hp) (see page 89). Connecting its fourth conductor at the 
motor end increases bearing currents and causes extra wear.
For a single phase connection, use terminals L1 and L2.
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 Connection procedure, frames R1…R4
1. Remove the front cover: Loosen the retaining screw with a T20 Torx screwdriver 

(1a) and lift the cover from the bottom outwards (1b) and then up (1c).

WARNING! If you install the drive on any other system than symmetrically 
grounded TN-S system, see section Examining the compatibility with IT 

(ungrounded), corner-grounded delta, midpoint-grounded delta and TT systems on 
page 168 if you have to disconnect the EMC filter and ground-to-phase varistor.

2. Attach the residual voltage warning sticker in the local language.

IP21 (UL Type 12),
R3…R4 

IP21 (UL Type 1), 
R1…R2

1a 1a 1a

1b 1b

1b

1b

1c 1c 1c 1c

IP55 (UL Type 12),
R1…R3

IP55 (UL Type 12), 
R4

x6x21a

2 2 2
R1 R2 R3…R4
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3. Remove the rubber grommets, if present, for the motor and input power cabling, 
as well as brake resistor cabling, if used. Remove the grommets for the control 
cabling when you are connecting them.

4. Attach the cable conduits to the cable entry holes in place of the removed 
grommets. 

3 4
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Motor cabling

5. Strip the ends of the conductors. 

6. Slide the conductors through the conduit. 

7. Connect the conductors:
• Connect the grounding conductor to the grounding terminal. (7a) 
• Connect the phase conductors to the T1/U, T2/V and T3/W terminals. Tighten 

the screws to the torque given in the table (7b). 

Conduit

5

R3R1…R2
MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+

BRAKE RESINPUT
PE

MOTOR
R-R+

UDC+L1 L2 L3 T1/U T2/V T3/W

R4

7a
7b

7a7b

 
Frame
size

 R1  R2
N·m lbf·ft N·m lbf·ft

T1/U, T2/V, T3/W 1.0 0.7 1.5 1.1
PE,  1.5 1.1 1.5 1.1

Frame
size

R3 R4
N·m lbf·ft N·m lbf·ft

T1/U, T2/V, T3/W 3.5 2.6 4.0 3.0
PE,  1.5 1.1 2.9 2.1

7b
7a
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Input power cabling

8. Strip the ends of the conductors as for the motor cabling.

9. Slide the conductors through the conduit.

10. Connect the conductors: 
• Connect the grounding conductor to the grounding terminal. (10a) 
• Connect the phase conductors to the L1, L2 and L3 terminals. Tighten the 

screws to the torque given in the table. (10b).     

MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+

BRAKE RESINPUT
PE

MOTOR
R-R+

UDC+L1 L2 L3 T1/U T2/V T3/W
BRAKE RESINPUT

PE
MOTOR

R-R+
UDC+L1 L2 L3 T1/U T2/V T3/W

R4

R3R1…R2

10a

10a

10b
10b

 
Frame

size
 R1  R2

N·m lbf·ft N·m lbf·ft
L1, L2, L3 1.0 0.7 1.5 1.1

PE,  1.5 1.1 1.5 1.1

Frame
size

R3 R4
N·m lbf·ft N·m lbf·ft

L1, L2, L3 3.5 2.6 4.0 3.0
PE,  1.5 1.1 2.9 2.1

10b
10a
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Brake resistor cabling (if used)

Frames R1…R3 only

11. Repeat steps 5…6 for the brake resistor conductors. Use only two phase 
conductors and the ground conductor.   

12. Connect the grounding conductor to the grounding terminal (12a) and the other 
conductors to the R+ and R- terminals (12b). Tighten the screws to the torque 
given in the table.

Finalization

Note: Frame R1: You have to install any optional I/O extension module, if used, in 
options slot 2 at this point. See section Installing option modules on page 211.

13. Secure the conduits outside the unit mechanically.

12

Conduit

BRAKE RESINPUT
PE

MOTOR
R-R+

UDC+L1 L2 L3 T1/U T2/V T3/W

MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+ 12a

12b

R3…R4R1…R2

12b 12a

Frame size R1 R2 R3
N·m lbf·ft N·m lbf·ft N·m lbf·ft

R+, R- 1.0 0.7 1.5 1.1 3.5 2.6
PE, 1.5 1.1 1.5 1.1 1.5 1.1
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 Connection procedure, frame R5

IP21 (UL Type 1)

1. Remove the module cover: Loosen the retaining screws with a T20 Torx 
screwdriver (1a) and lift the cover from the bottom outwards (1b) and then up (1c).
Remove the box cover: Loosen the retaining screws with a screwdriver (1d) and 
slide the cover downwards (1e).

IP55 (UL Type 12)

1. Remove the front cover: Loosen the retaining screws with a T20 Torx screwdriver 
(1a) and lift the cover from the bottom outwards (1b) and then up (1c).

WARNING! If you install the drive on any other system than symmetrically 
grounded TN-S system, see section Examining the compatibility with IT 

(ungrounded), corner-grounded delta, midpoint-grounded delta and TT systems on 
page 168 if you have to disconnect the EMC filter and ground-to-phase varistor.

IP21 (UL Type 1) IP55 (UL Type 12)IP21 (UL Type 1)

1a

1c

1b

1e

1b

1c

1d
1 1 1

1a
x8
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2. Attach the residual voltage warning sticker in the local language next to the 
control unit.

3. Remove the shroud on the power cable terminals by releasing the clips with a 
screwdriver (3a) and pulling the shroud out (3b).

4. Remove the rubber grommets, if present, for the motor and input power cabling. 
Remove the grommets for the control cabling when you are connecting them.

5. Attach the cable conduits for the motor and input cabling to the cable entry holes. 

2

3b

3

3a

3a

5
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Motor cabling

6. Strip the ends of the conductors. 

7. Slide the conductors through the conduit.

8. Connect the conductors:
• Connect the grounding conductor to the grounding terminal (8a).
• Connect the phase conductors to the T1/U, T2/V and T3/W terminals (8b). 

Tighten the screws to the torque given in the table.

Conduit

6

8a

8
8b

Frame size  T1/U, T2/V, T3/W PE,  
N·m lbf·ft M N·m lbf·ft

R5 5.6 4.1 M5 2.2 1.6
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Input power cabling

9. Repeat steps 6…7 for the conductors.

10. Connect the conductors as for the motor cabling. Use terminals L1, L2 and L3. 
Tighten the screws to the torque given in the table.

11. Install the cable box plate. Position the plate (11a) and tighten the screw (11b).

12. Reinstall the shroud on the power terminals by putting the tabs at the top of the 
shroud in their counterparts on the drive frame (12a) and then pressing the 
shroud in place (12b).

11a

11b

11

Frame size L1, L2, L3 PE,  
N·m lbf·ft M N·m lbf·ft

R5 5.6 4.1 M5 2.2 1.6

10b
10

10a

12b
12a

12
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Finalization

13. Secure the conduits outside the unit mechanically.
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 Connection procedure, frames R6…R9

 WARNING! If you install the drive on any other system than symmetrically 
grounded TN-S system, see section Examining the compatibility with IT 

(ungrounded), corner-grounded delta, midpoint-grounded delta and TT systems on 
page 168 if you have to disconnect the EMC filter and ground-to-phase varistor.

1. Attach the residual voltage warning sticker in the local language next to the 
control unit.

2. Remove the side plates of the cable box: Remove the retaining screws (2a) and 
slide the walls out (2b).  

3. Remove the shroud on the power cable terminals by releasing the clips with a 
screwdriver (3a) and pulling the shroud out (3b).

4. Knock out holes in the shroud for the cabling to be installed. 

5. Frames R8…R9: If you install parallel cabling, also knock out holes in the lower 
shroud. 

6. Remove the rubber grommets, if present, for the motor and input power cabling. 
Remove the grommets for the control cabling when you are connecting them.

1 2
2a

2a
2a

2a2b

2b

3 4 5

R8…R9

3b

R6…R9 R6…R9

3a
3a
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7. Attach the cable conduits for the motor and input cabling to the cable entry holes.    

7
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Motor cabling

8. Strip the ends of the conductors.   

9. Slide the conductors through the conduit. 

10. Connect the conductors: 
• Connect the grounding conductor to the grounding terminal (10a).
• Connect the phase conductors to terminals T1/U, T2/V and T3/W. Tighten the 

screws to the torque given in the table (10b).

Note 1 for frames R8…R9: If you connect only one conductor to the connector, 
ABB recommends that you put it under the upper pressure plate. If you use 
parallel power cabling, put the first conductor under the lower pressure plate and 
the second under the upper one.
Note 2 for frames R8…R9: The connectors are detachable but ABB does not 
recommend that you detach them. If you do, detach and reinstall the connectors 
as described in section Detaching and reinstalling the connectors on page 191.

Conduit

8

9

Frame 
size

L1, L2, L3, T1/U, T2/V, T3/W PE,  
N·m lbf·ft N·m lbf·ft

R6 30 22 9.8 7.2
R7 40 30 9.8 7.2
R8 40 30 9.8 7.2
R9 70 52 9.8 7.2

10b

10a

10
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Input power cabling

11. Repeat steps 8…10 for the conductors. Use terminals L1, L2 and L3. 

Detaching and reinstalling the connectors

This is possible but not recommended.

Terminals T1/U, T2/V and T3/W

• Remove the nut that attaches the connector to its busbar.
• Put the conductor under the connector pressure plate and pre-tighten the 

conductor.
• Put the connector back to its busbar. Start the nut, and turn it at least two 

rotations by hand.

WARNING! Before using tools, make sure that the nut/screw is not cross-
threading. Cross-threading will damage the drive and cause danger. 

• Tighten the nut to a torque of 30 N·m (22 lbf·ft).
• Tighten the conductor(s) to 40 N·m (30 lbf·ft) for frame R8 or to 70 N·m 

(52 lbf·ft) for frame R9.

Terminals L1, L2 and L3

• Remove the combi screw that attaches the connector to its terminal post, and 
pull the connector off.

• Put the conductor under the connector pressure plate and pre-tighten the 
conductor.

• Put the connector back onto the terminal post. Start the combi screw, and turn 
it at least two rotations by hand.

Frame 
size

L1, L2, L3, T1/U, T2/V, T3/W PE,  
N·m lbf·ft N·m lbf·ft

R6 30 22 9.8 7.2
R7 40 30 9.8 7.2
R8 40 30 9.8 7.2
R9 70 52 9.8 7.2

11a

11b
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WARNING! Before using tools, make sure that the nut/screw is not cross-
threading. Cross-threading will damage the drive and cause danger. 

• Tighten the combi screw to a torque of 30 N·m (22 lbf·ft).
• Tighten the conductor(s) to 40 N·m (30 lbf·ft) for frame R8 or to 70 N·m 

(52 lbf·ft) for frame R9.

12. Frames R8…R9: Connect the parallel motor (11a) and input power (11b) cabling 
conductors, if used. Repeat steps 8...11. 

13. Reinstall the shroud on the power terminals.   

14. Secure the conduits outside the unit mechanically.

12b12a

R8…R9 R8…R9

11a 11b

12a 12b

13
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DC connection
The UDC+ and UDC- terminals (as standard in frames R4…R9) are for using external 
brake chopper units. 
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Connecting the control cables
See section Default I/O connection diagram (ABB standard macro) on page 195 for 
the default I/O connections of the ABB standard macro. For other macros, see 
ACS580 firmware manual(3AXD50000016097 [English]). 

Connect the cables as described under Control cable connection procedure R1…R9 
on page 205.
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 Default I/O connection diagram (ABB standard macro)
R1…R5

max.
500 ohm

1…10 kohm

8)

6)

X1 Reference voltage and analog inputs and outputs
1 SCR Signal cable shield (screen)
2 AI1 Output frequency/speed reference: 0…10 V1,3)

3 AGND Analog input circuit common
4 +10V Reference voltage 10 V DC
5 AI2 Not configured1)

6 AGND Analog input circuit common
7 AO1 Output frequency: 0…20 mA
8 AO2 Output current: 0…20 mA
9 AGND Analog output circuit common

X2 & X3 Aux. voltage output and programmable digital inputs
10 +24V Aux. voltage output +24 V DC, max. 250 mA2)

11 DGND Aux. voltage output common
12 DCOM Digital input common for all
13 DI1 Stop (0) / Start (1) 
14 DI2 Forward (0) / Reverse (1) 
15 DI3 Constant frequency/speed selection4)

16 DI4 Constant frequency/speed selection4)

17 DI5 Ramp set 1 (0) / Ramp set 2 (1)5)

18 DI6 Not configured
X6, X7, X8 Relay outputs

19 RO1C Ready run
250 V AC / 30 V DC
2 A

20 RO1A
21 RO1B
22 RO2C Running

250 V AC / 30 V DC 
2 A

23 RO2A
24 RO2B
25 RO3C Fault (-1)

250 V AC / 30 V DC
2 A

26 RO3A
27 RO3B
X5 EIA-485 Modbus RTU
29 B+

Embedded Modbus RTU (EIA-485)30 A-
31 DGND
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OUT1

Safe torque off. Factory connection. Both circuits 
must be closed for the drive to start. See chapter 
Safe torque off function on page 363

35 OUT2
36 SGND
37 IN1
38 IN2

Total load capacity of the Auxiliary voltage output +24V (X2:10) is 6.0 W (250 mA / 24 V DC).
Digital inputs DI1…DI5 also support 10…24 V AC.
Wire sizes: 
0.2…2.5 mm2 (24…14 AWG): Terminals +24V, DGND, DCOM, B+, A-, DGND, Ext. 24V
0.14…1.5 mm2 (26…16 AWG): Terminals DI, AI, AO, AGND, RO, STO
Tightening torques: 0.5…0.6 N·m (0.4 lbf·ft)

7)

6)

6)
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R6…R9

max.
500 ohm

1…10 kohm

8)

XI Reference voltage and analog inputs and outputs
1 SCR Signal cable shield (screen)
2 AI1 Output frequency/speed reference: 0…10 V1,3)

3 AGND Analog input circuit common
4 +10V Reference voltage 10 V DC
5 AI2 Not configured1)

6 AGND Analog input circuit common
7 AO1 Output frequency: 0…20 mA
8 AO2 Output current: 0…20 mA
9 AGND Analog output circuit common

X2 & X3 Aux. voltage output and programmable digital inputs
10 +24V Aux. voltage output +24 V DC, max. 250 mA2)

11 DGND Aux. voltage output common
12 DCOM Digital input common for all
13 DI1 Stop (0) / Start (1) 
14 DI2 Forward (0) / Reverse (1) 
15 DI3 Constant frequency/speed selection4)

16 DI4 Constant frequency/speed selection4)

17 DI5 Ramp set 1 (0) / Ramp set 2 (1)5)

18 DI6 Not configured
X6, X7, X8 Relay outputs

19 RO1C Ready run
250 V AC / 30 V DC
2 A

20 RO1A
21 RO1B
22 RO2C Running

250 V AC / 30 V DC 
2 A

23 RO2A
24 RO2B
25 RO3C Fault (-1)

250 V AC / 30 V DC
2 A

26 RO3A
27 RO3B
X5 EIA-485 Modbus RTU
29 B+ Embedded Modbus RTU (EIA-485). See 

ACS580 firmware manual (3AXD50000016097 
[English]).

30 A-
31 DGND
S4 TERM Serial data link termination switch
S5 BIAS Serial data link bias resistors switch
X4 Safe torque off
34 OUT1

Safe torque off. Factory connection. Both circuits 
must be closed for the drive to start. See chapter 
Safe torque off function on page 363.

35 OUT2
36 SGND
37 IN1
38 IN2

X10 24 V AC/DC
40 24 V AC/DC+ in R6…R9 only: Ext. 24V AC/DC input to power up the 

control unit when the main supply is disconnected.41 24 V AC/DC- in

7)

6)

6)
6)

See the notes on 
page 197.

Total load capacity of the Auxiliary voltage output +24V (X2:10) is 6.0 W (250 mA / 24 V DC).
Digital inputs DI1…DI5 also support 10…24 V AC.
Wire sizes: 0.14…2.5 mm2 (26…16 AWG): All terminals
Tightening torques: 0.5…0.6 N·m (0.4 lbf·ft)
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Notes:
1) Current [0(4)…20 mA, Rin = 100 ohm] or voltage [ 0(2)…10 V, Rin > 200 kohm]. Change of 

setting requires changing the corresponding parameter.
2) Total load capacity of the Auxiliary voltage output +24V (X2:10) is 6.0 W (250 mA / 24 V) 

minus the power taken by the option modules installed on the board. 
3) AI1 is used as a speed reference if vector control is selected.
4) In scalar control (default): See Menu > Primary settings > Start, stop, reference > 

Constant speeds / constant frequencies or parameter group 28 Frequency reference 
chain. 
In vector control: See Menu > Primary setting > Start, stop, reference > Constant speeds 
/ constant frequencies or parameter group 22 Speed reference selection.

5) In scalar control (default): See Menu - Primary settings - Ramps or parameter group 28 
Frequency reference chain. 
In vector control: See Menu - Primary settings - Ramps or parameter group 23 Speed 
reference ramp.

6) Connected with jumpers at the factory.
7) Use shielded twisted-pair cables for digital signals. 
8) Ground the outer shield of the cable 360 degrees under the grounding clamp on the 

grounding shelf for the control cables.

Further information on the usage of the connectors and switches is given in the sections below. 
See also section Control connection data on page 305. 

 DI3 DI4 Operation/Parameter
Scalar control (default) Vector control

0 0 Set frequency through AI1 Set speed through AI1
1 0 28.26 Constant frequency 1 22.26 Constant speed 1
0 1 28.27 Constant frequency 2 22.27 Constant speed 2
1 1 28.28 Constant frequency 3 22.28 Constant speed 3

 DI5 Ramp 
set

Parameters
Scalar control (default) Vector control

0 1 28.72 Freq acceleration time 1 23.12 Acceleration time 1 
28.73 Freq deceleration time 1 23.13 Deceleration time 1 

1 2 28.74 Freq acceleration time 2 23.14 Acceleration time 2 
28.75 Freq deceleration time 2 23.15 Deceleration time 2 
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Switches

Switch Description Position
S4
(TERM)

Modbus link termination. Must be set to the 
terminated (ON) position when the drive is 
the first or last unit on the link.

Bus not terminated 
(default)

Bus terminated

S5
(BIAS)

Activates on the biasing voltages to the 
bus. One (and only one) device, preferably 
at the end of the bus must have the bias 
on.

Bias off (default)

Bias on

TERM

ON

TERM

ON

BIAS

ON

BIAS

ON
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PNP configuration for digital inputs

Internal and external +24 V power supply connections for PNP configuration are 
shown in the figure below.  

WARNING! Do not connect the +24 V AC cable to the control unit ground when the 
control unit is powered using an external 24 V AC supply.

Internal +24 V power supply

PNP connection (source)

External +24 V power supply

PNP connection (source)

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

+24 V DC
0 V DC

Note: DI6 is not supported in the PNP configuration 
with external +24 V power supply.
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NPN configuration for digital inputs

Internal and external +24 V power supply connections for NPN configuration are 
shown in the figure below.  

WARNING! Do not connect the +24 V AC cable to the control unit ground when the 
control unit is powered using an external 24 V AC supply.

Internal +24 V power supply

NPN connection (source)

External +24 V power supply

NPN connection (source)

Note: DI6 is not supported in the NPN configuration.

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

 X2 & X3
10 +24V
11 DGND
12 DCOM
13 DI1
14 DI2
15 DI3
16 DI4
17 DI5
18 DI6

0 V DC
+24 V DC



Electrical installation – North America   201

UL

NEC

Connection for obtaining 0…10 V from analog output 2 (AO2)

To obtain 0…10 V from analog output AO2, connect a 500 ohm resistor (or two 
1 kohm resistors in parallel) between the analog output 2 AO2 and analog common 
ground AGND.

Examples are shown in the figure below.  

8 AO2. Analog output 2. Default output 0…20 mA.
9 AGND. Analog common ground. Internally connected to chassis through a 2 Mohm 

resistor.

500 ohm

0…
10

V

1 kohm 1 kohm

0…
10

V

X1

8 AO2

9 AGND

X1

8 AO2

9 AGND
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Connection examples of two-wire and three-wire sensors

Hand/Auto, Hand/PID, and PID macros (see ACS580 firmware manual 
(3AXD50000016097 [English])) use analog input 2 (AI2). The macro wiring diagrams 
on these pages use an externally powered sensor (connections not shown). The 
figures below give examples of connections using a two-wire or three-wire 
sensor/transmitter supplied by the drive auxiliary voltage output.

Note: Maximum capability of the auxiliary 24 V DC (250 mA) output must not be 
exceeded.

Two-wire sensor/transmitter

Three-wire sensor/transmitter

Note: The sensor is supplied through its current output and the drive feeds the supply 
voltage (+24 V DC). Thus the output signal must be 4…20 mA, not 0…20 mA.

5 AI2 Process actual value measurement or reference, 0(4)…20 mA, Rin = 100 ohm
6 AGND
10 +24V Auxiliary voltage output, non-isolated, +24 V DC, max. 250 mA
11 DGND

5 AI2 Process actual value measurement or reference, 0(4)…20 mA, Rin = 100 ohm
6 AGND
10 +24V Auxiliary voltage output, non-isolated, +24 V DC, max. 250 mA
11 DGND

X1
5 AI2
6 AGND
…
10 +24V
11 DGND

4…20 mA

+

-
P

I

X1
5 AI2
6 AGND
…
10 +24V
11 DGND

(0)4…20 mA

+
-
OUT

P
I
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DI5 as frequency input 

For setting the parameters for the digital frequency input, see ACS580 standard 
control program firmware manual (3AXD50000016097 [English]).

DI6 as PTC input

If DI6 is used as a PTC input, see ACS580 standard control program firmware 
manual (3AXD50000016097 [English]) for how to set parameters accordingly.

Note: If DI6 is used as PTC input, the wiring and the PTC sensor need to be double 
isolated. Otherwise the CMOD-02 I/O extension module must be used. 

1 One to six PTC thermistors connected in series.

10
18

PTC IN
PTC IN

1
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AI1 and AI2 as Pt100, Pt1000, Ni1000, KTY83 and KTY84 sensor inputs (X1)

One, two or three Pt100 sensors; one, two or three Pt1000 sensors; or one Ni1000, 
KTY83 or KTY84 sensor for motor temperature measurement can be connected 
between an analog input and output as shown below. Do not connect both ends of 
the cable shields directly to ground. If a capacitor cannot be used at one end, leave 
that end of the shield unconnected. 

WARNING! As the inputs pictured above are not insulated according to IEC 60664, the 
connection of the motor temperature sensor requires double or reinforced insulation 

between motor live parts and the sensor. If the assembly does not fulfill the requirement, the I/O 
board terminals must be protected against contact and must not be connected to other 
equipment or the temperature sensor must be isolated from the I/O terminals.

Safe torque off (X4)

For the drive to start, both connections (+24 V DC to IN1 and +24 V DC to IN2) must 
be closed. By default, the terminal block has jumpers to close the circuit. Remove the 
jumpers before connecting an external Safe torque off circuitry to the drive. See 
chapter Safe torque off function on page 363.

Note: Only 24 V DC can be used for STO. Only PNP input configuration can be used.

1 1…3 × (Pt100 or Pt1000) or 1 × (Ni1000 or KTY83 or KTY84)
2 Select the input type to voltage for analog input AI1 or AI2 with parameters. Set the 

appropriate analog input unit to V (volt) in parameter group 12 Standard AI.
3 Select the excitation mode in parameter group 13 Standard AO.

 

AIn
AGND

AOn
AGND

TTT
1

2

3
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 Control cable connection procedure R1…R9

WARNING! Obey the instructions in chapter Safety instructions on page 15. If 
you ignore them, injury or death, or damage to the equipment can occur.

1. Stop the drive and do the steps in section Electrical safety precautions on page 19 
before you start the work.

2. Remove the front cover(s) if not already removed. See page 178 (R1…R4), page 
183 (R5) or page 79 (R6…R9).

Analog signals
The figures for frames R1…R2 and R3 (page 207), R4 (page 208), R5 (page 209) 
and R6…R9 (page 210) show an example of connecting a cable. Make the 
connections according to the macro in use.

3. Remove the rubber grommets from the cable entry for the cables to be 
connected. Attach cable conduits to the empty cable entry holes. Slide the cables 
through the cable conduits.

4. Frames R5…R9: Secure the cables mechanically at the clamps below the control 
unit.
Ground the pair-cable shields and grounding wire at the SCR terminal, or either, 
you may ground the shield at the source of the signal, but do not ground it at both 
the source of the signal and the SCR terminal.

5. Route the cable as shown in the figures on pages 207 (R1…R2 and R3), 208 
(R4), 209 (R5) or 210 (R6…R9).

6. Connect the conductors to the appropriate terminals of the control unit and tighten 
to 0.5…0.6 N·m (0.4 lbf·ft).

Digital signals
The figures for frames R1…R2 and R3 (page 207), R4 (page 208), R5 (page 209) 
and R6…R9 (page 210) show an example of connecting a cable. Make the 
connections according to the macro in use.

7. Remove the rubber grommets from the cable entry for the cables to be 
connected. Attach cable conduits to the empty cable entry holes. Slide the cables 
through the cable conduits.

8. Frames R5…R9: Secure the cables mechanically at the clamps below the control 
unit.
If you use double-shielded cables, ground the pair-cable shields and grounding 
wire at the SCR terminal. 

9. Route the cable as shown in the figures on pages 207 (R1…R2 and R3), 208 
(R4), 209 (R5) or 210 (R6…R9).
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10. Connect the conductors to the appropriate terminals of the control unit and tighten 
to 0.5…0.6 N·m (0.4 lbf·ft).

11. Tie all control cables to the provided cable tie mounts.

Note:
• Leave the other ends of the control cable shields unconnected or ground them 

indirectly via a high-frequency capacitor with a few nanofarads, eg, 3.3 nF / 630 V. 
The shield can also be grounded directly at both ends if they are in the same 
ground line with no significant voltage drop between the end points.

• Keep any signal wire pairs twisted as close to the terminals as possible. Twisting 
the wire with its return wire reduces disturbances caused by inductive coupling.
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PE
BRAKE RESINPUT

PE
MOTOR

R-R+
UDC+L1 L2 L3 T1/U T2/V T3/W

MOTOR

T1
U

T2
V

T3
W

INPUT

L1 L2 L3

BRAKE RES

R-R+
UDC+

R3

3

11

11
5

5

7

7

6

6

9

9

10

10

R1…R2: 0.4 lbf·ft

R3: 0.4 lbf·ft

11

11

4

3

R1…R2

4
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R4

4 lbf·ft

7

4

3

11

5 9

11

6

10
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8

R5

4

6
11

11

10

3

5

7

9

0.4 lbf·ft

4
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R6…R9

0.4 lbf·ft

0.4 lbf·ft

6

10

3

4

4

5

7

8

9

11

11
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Installing option modules
Note: In North American deliveries, options may also be ordered as factory installed.

Note: If you will install the FPBA-01 module, see section FPBA-01 PROFIBUS DP 
adapter module connectors on page 100 for suitable connector types.

 Mechanical installation of option modules
See section Overview of power and control connections page 43 for the available 
slots for each module. Install the option modules as follows:

WARNING! Obey the instructions in chapter Safety instructions on page 15. If 
you ignore them, injury or death, or damage to the equipment can occur.

Note: Slot 2 in frames R1…R5 is at UDC potential. You must disconnect power 
supplies before installing or removing an I/O extension module.

Stop the drive and do the steps in section Electrical safety precautions on page 19 
before you start the work.

1.  Remove the front cover(s) if not already removed. See page 178 (R1…R4), page 
183 (R5) or page 79 (R6…R9).

The figures for frames R1…R5 (page 212) and R6…R9 (page 213) show an example 
of installing option modules.

Option slot 2 (I/O extension modules)

2. Frame R1 only: Install the option mounting.

3. Put the module carefully into its position on the control unit.

4. Tighten the mounting screw.

5. Tighten the grounding screw (CHASSIS). Note: The screw grounds the module. It 
is necessary for fulfilling the EMC requirements and for proper operation of the 
module.

Note: Frame R1: The module in option slot 2 covers the power terminals. Do not 
install a module in option slot 2 before you have installed the power cables. 

Option slot 1 (fieldbus adapter modules)

6. Put the module carefully into its position on the control unit.

7. Tighten the mounting screw (CHASSIS). Note: The screw tightens the 
connections and grounds the module. It is necessary for fulfilling the EMC 
requirements and for proper operation of the module.
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R3…R5R1…R2

3

2

3

4

6
6

7

7

4
5

5
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 Wiring the modules
For the optional I/O extension modules CHDI-01, CMOD-01and CMOD-02 and 
adapter module CBAI-01, see chapter Optional I/O extension and adapter modules 
on page 383 for specific installation and wiring instructions. For other option module, 
for example, CPTC-02, see the appropriate option module.

R6…R9

3

4

5

6

7
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 Reinstalling grommets
UL Type 12: To maintain UL Type 12, reinstall grommets (top of the grommets 
downwards) to all cable entry holes without conduits.
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Reinstalling covers

 Reinstalling cover, frames R1…R4
1. Reinstall the cover: Put the tabs on the cover top in their counterparts on the 

housing (1a) and the press the cover (1b).

2. Tighten the retaining screw at the bottom with a T20 Torx screwdriver.   

1b

2
x 2

2

1a

1b

IP21 (UL Type 1) R1…R2

IP55 (UL Type 12) R1…R3

IP21 (UL Type 1) R3…R4

IP55 (UL Type 12) R4

1b

2

x 6

1a
1a

1a

1b

2



216   Electrical installation – North America

UL

NEC

 Reinstalling covers, frame R5

IP21 (UL Type 1)

1. Reinstall the box cover: Slide the cover upwards (1a) and tighten the retaining 
screws (1b) with a T20 Torx screwdriver.

2. Reinstall the module cover: Press the cover at the bottom (2a) and tighten the 
retaining screws (2b).

IP55 (UL Type 12)

1. Reinstall the front cover: Press the cover at the bottom (1a) and tighten the 
retaining screws (1b) with a T20 Torx screwdriver.

IP21 (UL Type 1)IP21 (UL Type 1)
1 2

1a

1b

1b

2a
2b

IP55 (UL Type 12)
1

1a

1b
x 8
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 Reinstalling side plates and covers, frames R6…R9

IP21 (UL Type 1)

1. Reinstall the side plates of the cable box (1a). Tighten the retaining screws with a 
screwdriver with a T20 Torx screwdriver (1b). 

2. Slide the cover of the cable box on the module from below until the cover snaps 
into place.   

3. Reinstall the module cover. Tighten the two retaining screws with a screwdriver.

IP55 (UL Type 12)

1. Reinstall the side plates of the cable box. Tighten the retaining screws with a 
screwdriver with a T20 Torx screwdriver. 

1 2
IP21 (UL Type 1)IP21 (UL Type 1)

1a
1b1a

1b

1b

1b

3 1
IP55 (UL Type 12)IP21 (UL Type 1)
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Installing UL Type 12 hood
See UL Type 12 hood quick installation guide for ACS580-01, ACH580-01 and 
ACQ580-01 frames R1 to R9 (3AXD50000196067 [English]) which is included in the 
hood package.
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Connecting a PC
To be able to connect a PC to the drive, you need an assistant control panel (ACS-
AP-I, ACS-AP-S or ACS-AP-W). It is also possible to use the CCA-01 configuration 
adapter when the drive is not connected to the power supply network or external 24 V 
supply; the CCA-01 does not work if the drive is powered.

Connect a PC to the drive with a USB data cable (USB Type A <-> USB Type Mini-B) 
as follows:

1. Lift the USB connector cover from bottom upwards.

2. Put the USB cable Mini-B plug in the control panel USB connector.

3. Put the USB cable A-plug in the USB connector of the PC (3a). The panel 
displays text “USB connected” (3b).

Note: Panel keys cannot be used when a USB data cable is connected to the panel.    

For information on using the Drive composer PC tool, see Drive composer PC tool 
user's manual (3AUA0000094606 [English]).

You can connect a remote ACS-AP-I, ACS-AP-S or ACS-AP-W control panel to the 
drive, or to chain the control panel or a PC to several drives on a panel bus with a 
CDPI-01 communication adapter module. See CDPI-01 communication adapter 
module user's manual (3AXD50000009929 [English]).

1

3b

2

3a
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