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Safety instructions

Contents of this chapter
This chapter contains the safety instructionswhich youmustobeywhenyou install,
start-up, operate and do maintenance work 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
theequipment. Theyalso tell youhowtoprevent thedanger.Notesdrawattention
to a particular condition or fact, or give information on a subject.

The manual uses these warning symbols:

WARNING!
Electricitywarning tells about hazards fromelectricitywhich can cause injury
or death, or damage to the equipment.

WARNING!
Generalwarning tells about conditionsother than those causedbyelectricity,
which can cause injury or death, or damage to the equipment.

WARNING!
Electrostatic sensitivedeviceswarning tells youabout the riskof electrostatic
discharge which can cause damage to the equipment.

1
Safety instructions 13



General safety in installation, start-up and maintenance
These instructions are for all personnel who do work on the drive.

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

• Keep the drive in its package until you install it. After unpacking, protect the
drive from dust, debris and moisture.

• Use the required personal protective equipment: safety shoes with metal toe
cap, safety glasses, protective gloves and long sleeves, etc. Some parts have
sharp edges.

• Beware of hot surfaces. Some parts, such as heatsinks of power
semiconductors, andbrake resistors, remainhot for awhile afterdisconnection
of the electrical supply.

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

• Make sure that debris from drilling, cutting and grinding does not go into the
drive during installation. Electrically conductive debris inside the drive can
cause damage or malfunction.

• Make sure that there is sufficient cooling. See the technical data.

• Before you connect voltage to the drive, make sure that all covers are in place.
Do not remove the covers when voltage is connected.

• Before you adjust the drive operation limits, make sure that the motor and all
driven equipment can operate throughout the set operation limits.

• 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/UL 61800-5-1, subclause 6.5.3,
for example, "THIS MACHINE STARTS AUTOMATICALLY".

• Themaximum number of drive power-ups is five in tenminutes. Too frequent
power-ups can damage the charging circuit of the DC capacitors.

• If you have connected safety circuits to the drive (for example, Safe torque off
or emergency stop), validate them at start-up. See separate instructions for
the safety circuits.

• Beware of hot air exiting from the air outlets.

• Do not cover the air inlet or outlet when the drive is running.

14 Safety instructions
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Note:

• If you select an external source for the start command and it is on, the drive
will start immediately after fault reset unless you configure the drive for pulse
start. See the firmware manual.

• If the drive is in remote control mode, you cannot stop or start the drive with
the control panel.

• Only authorized persons are allowed to repair a malfunctioning drive.
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Introduction to the manual

Contents of this chapter
The chapter describes themanual: the applicability, target audience and purpose
of the manual. The chapter contains a list of related manuals and a flowchart for
installation and commissioning.

Applicability
This manual is applicable to ACS180 drives.

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

Themanual iswritten for readersworldwide. Both SI and imperial units are shown.

Purpose of the manual
Thismanual gives information needed to plan the installation, install, commission
and service the drive.

Categorization by frame size
The drives aremanufactured in frame sizes R0, R1, R2, R3 and R4. The instructions
and information that is applicable only to certain frames indicate the frame size.
The frame size is shown on the type designation label.

2
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Quick installation and commissioning flowchart

SeeTask

Type designation key (page 32)Identify the frame size: R0, R1, R2, R3 or R4.

Guidelines forplanning theelectrical
installation (page 45)
Technical data (page 93)

Plan the installation.
Check the ambient conditions, ratings and required
cooling air flow.

Unpacking the delivery (page 39)Unpack and check the drive.

Earthing system compatibility
check (page 63)

If the drive will be connected to an IT (ungrounded)
system, make sure that the internal EMC filter is not
connected.

Installing the drive (page 41)Install the drive mechanically.

Routing the cables (page 52)Route the cables.

Connecting the power
cables (page 67)

Connect the power cables.

Connecting the control
cables (page 70)

Connect the control cables.

Installation checklist (page 79)Examine the installation.

Refer to the ACS180 Quick installa-
tion and start-up guide
(3AXD50000510344 [English]) and
the ACS180 Firmware manual
(3AXD50000467860 [English]).

Commission the drive.
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Terms and abbreviations

DescriptionTerm

Assistant control panelACS-AP-…
Optional USB to RJ45 cableBCBL-01
The capacitors connected to the DC linkCapacitor bank
The part in which the control program runs.Control unit
DC circuit between rectifier and inverterDC link
Energy storage which stabilizes the intermediate circuit DC voltageDC link capacitors
Frequency converter for controlling AC motorsDrive
Embedded fieldbusEFB
Electromagnetic compatibilityEMC
Physical size of the drive or power moduleFrame, frame size
Insulated gate bipolar transistorIGBT
DC circuit between rectifier and inverterIntermediate circuit
Converts direct current and voltage to alternating current and
voltage.

Inverter

A pre-defined set of default values of parameters in a drive control
program.

Macro

In the drive control program, user-adjustable operation instruction
to the drive, or signal measured or calculated by the drive.
In some (for example fieldbus) contexts, a value that canbeaccessed
as an object. For example, variable, constant, or signal.

Parameter

Programmable logic controllerPLC
Convertsalternatingcurrentandvoltage todirect currentandvoltageRectifier
Radio-frequency interferenceRFI
Safety integrity level (1…3) (IEC 61508, IEC 62061, IEC 61800-5-2)SIL
Safe torque off (IEC/EN 61800-5-2)STO
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Related manuals

CodeName

Drive manuals and guides
3AXD50000467945ACS180 drives hardware manual
3AXD50000510344ACS180 quick installation and start-up guide
3AXD50000467860ACS180 firmware manual
3AXD50000613342ACS180 recycling instructions

Option manuals and guides
3AUA0000085685ACS-AP-I, -S, -W and ACH-AP-H, -W Assistant control panel user’s

manual
Tool and maintenance manuals

3AUA0000094606Drive Composer Start-up and maintenance PC tool user’s manual
3BFE64059629Converter module capacitor reforming instructions

Manuals on internet
You can find manuals on the Internet. See below for the relevant code/link. For
more documentation, go to www.abb.com/drives/documents.

ACS180 manuals
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Operation principle and
hardware description

Contents of this chapter
This chapter describes the operation principle, layout, type designation label and
typedesignation information. It showsageneral diagramof thepower connections
and control interfaces.
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Control panel
The drive has an integrated control panel with a display and control keys.

For quick reference, there is an ACS180 User interface guide (3AXD50000606696
[multilingual]).

Refer to theACS180Firmwaremanual (3AXD50000467860 [English]) for information
onhowtouse the interface, start-up thedrive andmodify settings andparameters.

Control panel   15

2
Control panel

Contents
• Control panel

• Home view and Message view

• Options menu

• Main menu

• Submenus

Control panel

By default, ACS 180 has an integrated panel. If required, you can use external control 
panels such as assistant control panel or a basic panel. For more information, refer 
ACX-AP-x assistant control panel’s user’s manual (3AUA0000085685 [English]) or 
ACS-BP-S basic control panel’s user’s manual (3AXD50000032527 [English]) 

��
1. Display - shows the Home view as default. 

2. Main menu.

3. OK button - open the Main menu, select and save 
settings.

4. Start button - start the drive.

5. Menu navigation buttons - move in the menus and 
set values.

6. Stop button - stop the drive.

7. Back button - open the Options menu, and move 
back in the menu.

8. Options menu.

9. Status light - green and red colors indicate the 
state and potential problems.

1

2 3

45 6

7 d
e e

ca
b

Display (Home view):1
a) Control location: local or remote
b) Status icons
c) Reference target value
d) Actual measured value
e) Left and right softkey actions.
Back key (opens the Options view in the Home view)2
OK key (opens the Menu in the Home view)3
Arrow keys (menu navigation and setting values)4
Stop key (when the drive is locally controlled)5
Start key (when the drive is locally controlled)6
Status LED:7
• Steady green: Normal operation
• Blinking green: Active warning
• Steady red: Active fault
• Blinking red: Active fault, set power to off to reset.

The user interface in brief:

• In the Home view, push the Back key to open the Options view.

• In the Home view, push the OK key to open the Menu.

• Navigate the views with the arrow keys.
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Mechanical installation

Contents of this chapter
Thechapter tells youhowtoexamine the installation site, unpack, check thedelivery
and install the drive mechanically.

Installation alternatives
You can install the drive onto an assembly plate with screws.

Installation requirements:

• Make sure that there is a minimum of 75 mm of free space at the top and
bottom of the drive (at the cooling air inlet and outlet).

• You can install several drives side by side.

• If you install frame R0 drives side-by-side,themaximumambient temperature
is 40°C.

• Install frame R0 drives upright. Frame R0 drive does not have a cooling fan.

• You can install frame R1-R4 drives tilted by up to 90 degrees, from vertical to
fully horizontal orientation.
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• Make sure that the hot cooling air from a drive does not go into the cooling
air inlet of other equipment.

• Install the drive inside a cabinet or enclosure. The drive has an IP20 (UL Open
Type) ingress protection classification for cabinet installation.

38 Mechanical installation
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Examining the installation site
Examine the installation site. Make sure that:

• The installation site is sufficiently ventilated or cooled to remove heat from
the drive. See the technical data.

• The ambient conditions of the drivemeet the specifications. See the technical
data.

• The material behind, above and below the drive is non-flammable.

• The installation surface is as close to vertical as possible and strong enough
to support the drive.

• There is sufficient free space around the drive for cooling, maintenance, and
operation. See the free space specifications for the drive.

• Make sure that there are no sources of strong magnetic fields such as
high-current single-core conductors or contactor coils near the drive. A strong
magnetic field can cause interference or inaccuracy in the operation of the
drive.

Required tools
To install the drive mechanically, you need these tools:

• a drill and suitable drill bits

• a screwdriver or wrench with a set of suitable bits

• a tape measure and spirit level

• personal protective equipment.

Unpacking the delivery
The figure shows the drive package with its contents. Make sure that all of the
items are present and that there are no signs of damage.
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Package contents:

1

2

3

1. drive

2. installation accessories (cable clamps, metal grounding plate, screws, etc.)

3. quick installation and start-up guide.
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4. Tighten the mounting screws.
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Guidelines for planning the
electrical installation

Contents of this chapter
This chapter contains guidelines for planning the electrical installation of thedrive.

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

Selecting the main supply disconnecting device
You must equip the drive with a main supply disconnecting device which meets
the local safety regulations. You must be able to lock the disconnecting device to
the open position for installation and maintenance work.

5
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Use as motor cabling and as
brake resistor cabling

Use as input power cablingCable type

YesYes

�„

�„

PE

Symmetrical shielded (or ar-
mored) cable with three

phase conductors and sym-
metrically constructed PE
conductor and a shield (or

armor)

YesYes

�„

�„

PE

Symmetrical shielded (or ar-
mored) cable with three
phase conductors and a

shield (or armor), and separ-
ate PE conductor/cable 1)

1) A separate PE conductor is required if the conductivity of the shield (or armor) is not sufficient for the
PE use.

Alternate power cable types

Use as motor cabling and as
brake resistor cabling

Use as input power cablingCable type

Yes with phase conductor
smaller than 10mm2 (8AWG)
Cu, or motors up to 30 kW
(40 hp).

Yes with phase conductor
smaller than 10mm2 (8AWG)
Cu.

PVC

Four-conductor cabling in
PVC conduit or jacket (three
phase conductors and PE)

Note: Shielded or armored
cable, or cabling in metal
conduit is always recommen-
ded to minimize radio fre-
quency interference.

Yes with phase conductor
smaller than 10mm2 (8AWG)
Cu, or motors up to 30 kW
(40 hp)

Yes
EMT

Four-conductor cabling in
metal conduit (three phase
conductors and PE). For ex-
ample, EMT,or four-conduct-

or armored cable
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Note: As standard, the drive contains capacitors connected between the main
circuit and the frame. These capacitors and longmotor cables increase theground
leakage current and may cause nuisance faults in residual current devices.

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 the applicable standards.

You can use the Safe torque off function of the drive to implement the Emergency
stop function.

Note:Pressing the stop (off) keyon the control panel of thedrivedoesnotgenerate
an emergency stop of the motor or separate the drive from dangerous potential.

Implementing the Safe torque off function
See chapter The Safe torque off function (page 149).

Using a safety switch between the drive and the motor
ABB recommends to install a safety switchbetween thepermanentmagnetmotor
and the drive output. The switch is needed to isolate the motor from the drive
during maintenance work on the drive.

Implementing the control of a contactor between drive and
motor
Implementing the control of the output contactor depends on the motor control
mode and stopping method selected.

When you select the vector motor control mode and the motor ramp stop mode,
use this operation 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.

WARNING!
If vector motor control mode is in use, do not open the output contactor
while the drive controls the motor. The motor control operates faster than
the contactor, and tries tomaintain the load current. This can causedamage
to the contactor.
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When you select the vector motor control mode and the motor coast stop mode,
you can open the contactor immediately after the drive has received the stop
command. This is the case also if you use the scalar motor control mode.

Protecting the contacts of relay outputs
Inductive loads (relays, contactors,motors) causevoltage transientswhenswitched
off.

Install the protective component as close to the inductive load as possible. Do not
install protective components at the relay outputs.

230 V AC

230 V AC

+ 24 V DC

1
2

3

4

Relay output1

Varistor2

RC filter3

Diode4
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Electrical installation

Contents of this chapter
This chapter describes how to:

• measure the insulation

• do an earthing system compatibility check

• change the EMC filter connection

• connect the power and control cables

• install optional modules

• connect a PC.

Warnings

WARNING!
Obey the safety instructions of the drive. If you ignore them, injury or
death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do installation, commissioning or
maintenance work.

Required tools
To do the electrical installation, you need the following tools:

• wire stripper

6
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To identify the grounding system, examine the supply transformer connection.
See the applicable electrical diagrams of the building. If that is not possible,
measure these voltages at the distribution board, and use the table to define the
grounding system type.

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 table below shows the line-to-ground voltages in relation to the line-to-line
voltage for each grounding system.

Electrical power system typeUL3-GUL2-GUL1-GUL-L
Symmetrically groundedTNsystem (TN-
S system)0.58·X0.58·X0.58·XX

Corner-groundeddelta system(nonsym-
metrical)01.0·X1.0·XX

Midpoint-grounded delta system (non-
symmetrical)0.5·X0.5·X0.866·XX

IT systems (ungrounded or high-resist-
ance-grounded [>30ohms])nonsymmet-
rical

Varying level
versus time

Varying level
versus time

Varying level
versus timeX

TT system (the protective earth connec-
tion for the consumer is provided by a
local earth electrode, and there is anoth-
er independently installed at the gener-
ator)

Varying level
versus time

Varying level
versus time

Varying level
versus timeX
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R3
M4x10, 2x 

3. Strip the motor cable.

4. Ground the motor cable shield under the grounding clamp.

5. Twist the motor cable shield into a bundle, mark it with yellow-green and
connect it to the grounding terminal.

6. Connect the phase conductors of themotor cable to the T1/U, T2/V and T3/W
motor terminals.

7. For frame sizes R2-R4, if you use a brake resistor, connect the brake resistor
cable to the R- and UDC+ terminals. Use shielded cable and ground the shield
under the grounding clamp (360-degree grounding).

8. Strip the input power cable.
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9. If the input power cable has a shield, twist it into a bundle, mark it with
yellow-green and connect it to the PE terminal.

R0/R1

R2/R3/R4

10. Mark the second grounding connector of the input side with the yellow-green
and connect it to the PE terminal. (Second PE conductor is required by the
drive safety standards IEC61800-5 and UL 61800-5.)

11. Connect the phase conductors of the input power cable to the L1, L2 and L3
input terminals.

12. Mechanically attach the cables on the outside of the drive.

Connecting the control cables
Refer toDefault I/O connection diagram (ABB standardmacro) for the default I/O
connections of the ABB standard macro. For other macros, refer to the ACS180
firmware manual (3AXD50000467860 [English]).
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3. Insert the grounding clamp into the slot and fasten it with screw.

R0/R1 M3x10, 1x 

R2

M4x20, 2x 

R3/R4

R3: M3x12, 2x 
R4: M4x8, 2x 

4. Strip a part of the outer shield of the control cable for 360-degree grounding.

5. Use a 360-degree grounding clamp to connect the cable to the grounding tab.
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6. Strip the ends of the control cable conductors. For stranded (multi-wire)
conductors, install ferrules at the bare conductor ends.

7. Connect the conductors to the correct control terminals.

8. Mechanically attach the control cables on the outside of the drive.
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• Jumper J2 on the front of the drive = Modbus
J2: Comm. Mode

Modbus

• Parameter 58.01 (protocol enable) = 1 (Modbus RTU)

Connecting a PC
To connect a PC to the drive, there are two alternatives:

• Use an ACS-AP-I/S/W assistant control panel as a converter. Use a USB type
A – typeMini-B cable. Themaximumpermitted lengthof the cable is 3m (9.8 ft).

• Use a USB to RJ45 converter. You can order it from ABB (BCBL-01,
3AXD50000032449). Connect the cable to the Panel and PC tool port (RJ45).

For information on the Drive composer PC tool, refer to Drive composer PC tool
user's manual (3AUA0000094606 [English]).

You can use the CCA-01 cold configuration tool to download software and change
drive parameters without connecting the drive to the input power. The CCA-01
does not operate if the drive is powered.
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Installation checklist

Contents of this chapter
This chapter contains a checklist for the mechanical and electrical installation of
the drive.

Checklist
Examine themechanical and electrical installation of the drive before start-up. Go
through the checklist together with another person.

WARNING!
Obey the safety instructions of the drive. If you ignore them, injury or
death, or damage to the equipment canoccur. If you are not aqualified
electrical professional, do not do installation, commissioning or
maintenance work.

WARNING!
Stop the drive and do the steps in section Electrical safety
precautions (page 16) before you start the work.

Make sure that …

The ambient operating conditions meet the drive ambient conditions specification
and enclosure rating (IP code).

The supply voltage matches the nominal input voltage of the drive. See the type
designation label.
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Make sure that …

The insulation resistance of the input power cable, motor cable andmotor is meas-
ured according to local regulations and the manuals of the drive.

The drive is attached securely on an even, vertical and non-flammable wall.

The cooling air can flow freely in and out of the drive.

If the drive is connected to a network other than a symmetrically grounded TN-S
system: You have done all the required modifications (for example, you may need
to disconnect the EMC filter or ground-to-phase varistor). See the electrical installa-
tion instructions.

Appropriate AC fuses and main disconnecting device are installed.

There is an adequately sized protective earth (ground) conductor(s) between the
drive and the switchboard, the conductor is connected to correct terminal, and the
terminal is tightened to the correct torque.
Grounding has also been measured according to the regulations.

The input power cable is connected to the correct terminals, the phase order is
correct, and the terminals are tightened to the correct torque.

There is an adequately sizedprotective earth (ground) conductor between themotor
and the drive. The conductor is connected to the correct terminal, and the terminal
is tightened to the correct torque.
Grounding has also been measured according to the regulations.

The motor cable is connected to the correct terminals, the phase order is correct,
and the terminals are tightened to the correct torque.

The motor cable is routed away from other cables.

No power factor compensation capacitors are connected to the motor cable.

The control cables are connected to the correct terminals, and the terminals are
tightened to the correct torque.

If a drive bypass connection will be used: The Direct On Line contactor of themotor
and thedriveoutput contactor are eithermechanically and/or electrically interlocked,
that is, they cannot be closed at the same time. A thermal overload device must be
used for protection when bypassing the drive. Refer to local codes and regulations.

There are no tools, foreign objects or dust from drilling inside the drive.

The area in front of the drive is clean: the drive cooling fan cannot draw any dust or
dirt inside.

Drive covers and the terminal box cover of the motor are in place.

The motor and the driven equipment are ready for power-up.
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3. Carefully lift the fan cover out of the drive. Note that the fan cover holds the
cooling fan.

2

3 2

4. Disconnect the fan power cable.

4

5. Free the fan clips and remove the fan from the fan cover.

6. Install the new fan into the fan cover.Make sure that the air flow is in the correct
direction. The air flows in from the bottom of the drive and out from the top
of thedrive. As shown in the following figure, the sidewith the fanpower cable
is aligned to the double bars sign on the fan cover.
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1. Stop the drive and do the steps in section Electrical safety
precautions (page 16) before you start the work.

2. Press the two clips by fingers to open the fan cover.

3. Carefully lift the fan cover out of the drive. Note that the fan cover holds the
cooling fan.

3
2

2

4. Disconnect the fan power cable.

4

5. Free the fan clips and remove the fan from the fan cover.

6. Install the new fan into the fan cover.Make sure that the air flow is in the correct
direction. The air flows in from the bottom of the drive and out from the top
of the drive.

6
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1. Stop the drive and do the steps in section Electrical safety
precautions (page 16) before you start the work.

2. Use a suitable flat screwdriver to open the fan cover.

3. Carefully lift the fan cover out of the drive. The fan cover holds the cooling fan.

4. Disconnect the fan power cable.
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5. Install the new fan into the fan cover.Make sure that the air flow is in the correct
direction. The air flows in from the bottom of the drive and out from the top
of the drive.

6. Connect the fan power cable.

7. Carefully put the fan cover into position in the drive. Make sure that the fan
power cable is routed correctly.

8. Push the cover to lock into position.
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Output ratingsInput
with
choke

Input
cur-
rent

ACS180-04...

Frame
size

Heavy-duty useLight-dutyuseMax.
current

PHdIHdPLdILdImaxI1I1
hpAhpAAAA

R00.52.40.753.54.34.86.9-03A7-1
R00.753.714.66.76.29-04A8-1
R114.51.56.68.19.212.6-06A9-1
R11.56.627.411.91217.3-07A8-1
R127.439.313.31721.8-09A8-1
R239.8311.617.621.123.9-12A2-1

3-phase Un = 200 ... 240 V
R00.331.80.52.33.22.43.4-02A4-2
R00.52.40.753.54.33.74.5-03A7-2
R00.753.714.66.74.85.7-04A8-2
R114.51.56.68.16.97.1-06A9-2
R11.56.627.411.97.88.9-07A8-2
R127.439.313.39.812.1-09A8-2
R2310.7314.619.315.615.7-15A6-2
R2312.2516.72217.521.2-17A5-2
R3517.57.524.231.52527.2-25A0-2
R37.5251030.8453235-033A-2
R410321546.257.64848-048A-2
R41546.21550.283.25560-055A-2

3-phase Un = 440 ... 480 V
R00.51.10.751.62.21.31.9-01A8-4
R00.751.612.13.21.62.4-02A6-4
R012.11.534.32.13.5-03A3-4
R11.5323.55.92.84.6-04A0-4
R123.434.77.23.86.9-05A6-4
R134.83610.159.2-07A2-4
R136.357.6136.710.3-09A4-4
R257.67.51116.91114.8-12A6-4
R27.511101422.71420.3-17A0-4
R31014152130.62126.6-25A0-4
R315212027452733.9-033A-4
R42027253457.63441.3-038A-4
R42534304068.44046.9-045A-4
R430403042814246.9-050A-4
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Note:

• Imax is not derated.

• The motor can also have a derating on it.

• You can also use the DriveSize tool for derating.

See Surrounding air temperature derating (page 99), Altitude derating (page 101)
and Switching frequency derating (page 101) for the derating values.

Example 1, IEC: How to calculate the derated current

The drive type is ACS180-04x-17A0-4, which has a nominal output current (IN) of
17 A at 400 V. Calculate the derated output current at 4 kHz switching frequency,
at 1500 m altitude and at 55 °C surrounding air temperature.

Switching frequency derating: Derating is not necessary at 4 kHz.

Altitude derating: The derating factor for 1500 m is

Surrounding air temperature derating: According to the temperature derating
table, the derating factor of 17A0-4 drive's nominal output current at 55 °C
surrounding air temperature is 0.775.

Multiply the nominal drive output current by all the applicable derating factors. In
this example, the derated output current becomes

Example 1, UL (NEC): How to calculate the derated current

The drive type is ACS180-04x-17A0-4, which has light-duty output current (ILd) of
14 A at 480 V. Calculate the derated output current at 4 kHz switching frequency,
at 6000 ft altitude and at 131 °F surrounding air temperature.

Switching frequency derating: Derating is not necessary at 4 kHz.

Altitude derating: The derating factor for 6000 ft is

Surrounding air temperature derating: According to the temperature derating
table, the derating factor of 17A0-4 drive's light-duty output current at 131 °F
surrounding air temperature is 0.775.

Multiply the drive output current by all the applicable derating factors. In this
example, the derated output current becomes
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Example 2, IEC: How to calculate the required drive

The application requires a nominalmotor current of 6.0A at a switching frequency
of 8 kHz. The supply voltage is 400 V, the altitude is 1800 m and the surrounding
air temperature is 35 °C.

Altitude derating: The derating factor for 1800 m is

Surrounding air temperature derating: Derating is not necessary at 35 °C
surrounding air temperature.

To see if the derated output current of a drive is sufficient for the application,
multiply the nominal output current (IN) by all the applicable derating factors. For
example, drive type ACS180-04x-12A6-4 has a nominal output current of 12.6 A at
400 V. The switching frequency derating factor for this drive type is 0.68 at 8 kHz.
Calculate the derated drive output current:

In this example, the derated output current is sufficient, because it is higher than
the required current.

Example 2, UL (NEC): How to calculate the required drive

Theapplication requires amaximumof 12.0Aofmotor currentwith a 10%overload
for oneminute every tenminutes (ILd) at a switching frequency of 8 kHz. The supply
voltage is 480 V, the altitude is 5500 ft and the surrounding air temperature is
95 °F.

Altitude derating: The derating factor for 5500 ft is

Surrounding air temperature derating: Derating is not necessary at 95 °F
surrounding air temperature.

To see if the derated output current of a drive is sufficient for the application,
multiply thedriveoutput current for light-dutyuse (ILd) by all theapplicablederating
factors. For example, drive type ACS180-04x-25A0-4 has an output current of 21 A
at 480 V. The switching frequency derating for this drive type is 0.7 at 8 kHz.
Calculate the derated drive output current:

In this example, the derated output current is sufficient, because it is higher than
the required current.
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Installation with 50mm space
betweenInstall side-by-sideFrame

Derating factor for
IHd

R2

Derating factor for
IN and ILd on
ACS180-...-1/2

Derating factor for
IN and ILd on
ACS180-...-4

Derating factor for
IN, ILd and IHd

R3
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Current multiplier with different switching frequenciesType
ACS180-04...

12 kHz8 kHz4 kHz2 kHz

0.70.811-03A7-2

0.70.811-04A8-2

0.70.811-06A9-2

0.70.811-07A8-2

0.70.811-09A8-2

0.70.811-15A6-2

0.70.811-17A5-2

0.50.711-25A0-2

0.50.711-033A-2

0.50.711-048A-2

0.50.711-055A-2

3-phase Un = 380 ... 480 V

0.40.611-01A8-4

0.40.611-02A6-4

0.40.611-03A3-4

0.40.611-04A0-4

0.40.611-05A6-4

0.40.611-07A2-4

0.40.611-09A4-4

0.40.611-12A6-4

0.40.611-17A0-4

0.50.711-25A0-4

0.50.711-033A-4

0.50.711-038A-4

0.50.711-045A-4

0.50.711-050A-4
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Youcanuse the circuit breakers listedbelow. Youcanalsouseother circuit breakers
with the drive if they provide the same electrical characteristics. ABB does not
assumeany liabilitywhatsoever for the correct function andprotectionwith circuit
breakers not listed below. Furthermore, if the recommendations given by ABB are
not obeyed, the drive can experience problems the warranty does not cover.

Note:Miniature circuit breakers with or without fuses have not been evaluated
for use as short circuit protection in USA (UL) environments.

Miniature circuit breaker
FrameACS180-04...

ABB type

1-phase Un = 200 ... 240 V
S201P-B10NAR0-02A4-1
S201P-B10NAR0-03A7-1
S201P-B16NAR0-04A8-1
S201P-B20NAR1-06A9-1
S201P-B25NAR1-07A8-1
S201P-B32NAR1-09A8-1
S201P-B40NAR2-12A2-1

3-phase Un = 200 ... 240 V
S203P-Z6NAR0-02A4-2
S203P-Z8NAR0-03A7-2
S203P-Z10NAR0-04A8-2
S203P-Z16NAR1-06A9-2
S203P-Z20NAR1-07A8-2
S203P-Z20NAR1-09A8-2
S203P-Z32NAR2-15A6-2
S203P-Z32NAR2-17A5-2
S203P-Z50NAR3-25A0-2
S203P-Z63NAR3-033A-2
Contact ABBR4-048A-2
Contact ABBR4-055A-2

3-phase Un = 380 ... 415V
S203P-B6R0-01A8-4
S203P-B6R0-02A6-4
S203P-B6R0-03A3-4
S203P-B8R1-04A0-4
S203P-B10R1-05A6-4
S203P-B16R1-07A2-4
S203P-B16R1-09A4-4
S203P-B25R2-12A6-4
S203P-B40R2-17A0-4

Technical data 107





Minimum enclosure volume 4)TypeACS180- Frame MMP type 1) 2) 3)
04... dm3 in3

09A8-2 R1 MS165-20 15 890
15A6-2 R2 MS165-25 16 970
17A5-2 R2 MS165-32 16 970
25A0-2 R3 6) MS165-42 30.3 1850

033A-2 R3 6) MS165-54 30.3 1850

048A-2 R4 MS5100-100 / MS165-80 75 4577
055A-2 R4 MS5100-100 / MS165-80 75 4577

3-phase Un = 440 ... 480 V
01A8-4 R0 MS132-4.0 & S1-M3-25 5) 15 890

02A6-4 R0 MS132-6.3 & S1-M3-25 5) 15 890

03A3-4 R0 MS132-6.3 & S1-M3-25 5) 15 890

04A0-4 R1 MS132-10 & S1-M3-25 5) 15 890

05A6-4 R1 MS132-10 & S1-M3-25 5) 15 890

07A2-4 R1 MS165-16 15 890
09A4-4 R1 MS165-16 15 890
12A6-4 R2 MS165-25 16 970
17A0-4 R2 MS165-32 16 970
25A0-4 R3 6) MS165-42 30.3 1850

033A-4 R3 6) MS165-54 30.3 1850

038A-4 R4 MS165-65 75 4577
045A-4 R4 MS5100-100 / MS165-73 75 4577
050A-4 R4 MS5100-100 / MS165-80 75 4577

1) All manual motor protectors listed are Type E self-protected up to 65 kA, except MS165-80 which is
Type E self-protected up to 50 kA. See the ABB manual motor starter catalog (1SBC100214C0201) for
complete technical data on the ABB Type Emanual motor protectors. In order for thesemanual motor
protectors to be used for branch circuit protection, they must be UL listed Type E manual motor
protectors, otherwise they can be used only as an At Motor Disconnect. “At Motor Disconnect” is a
disconnect just ahead of the motor on the load side of the panel.

2) 480Y/277 V delta systems only: Short-circuit protective devices with slash voltage ratings (e.g.
480Y/277VAC) canbeappliedonly in solidly groundednetworkswhere the voltage from line-to-ground
does not exceed the lower of the two ratings (e.g. 277 V AC), and the voltage from line-to-line does not
exceed thehigherof the two ratings (e.g. 480VAC). The lower rating represents thedevice’s interrupting
capability per pole.

3) Manual motor protectors may require adjusting the trip limit from the factory setting at or above the
drive input Amps to avoid nuisance tripping. If the manual motor protector is set to the maximum
current trip level and nuisance tripping is occurring, select the next sizeMMP. (MS132-10 is the highest
size in the MS132 frame size to meet Type E at 65 kA; the next size up is MS165-16.)

4) For all drives, the enclosuremust be sized to accommodate the specific thermal considerations of the
application as well as provide free space for cooling. Refer to the technical data. For UL only: The
minimumenclosure volume is specified in theUL listingwhen appliedwith the ABBType EMMP shown
in the table.

5) Requires the use of the S1-M3-25 line side feeder terminal with the manual motor protector to meet
Type E self-protection class.

6) Enclosures for R3, 240V and R3, 480V drivesmust have a solid bottom directly below the drive i.e. fans
(other than internal stirring fans), filters or louvers cannot be mounted directly below the drive but
can be mounted in adjacent areas on the bottom of the enclosure.
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Minimum enclosure volume
2) 3)

Breaker type(UL) 1)FrameTypeACS180-
04...

in3dm3

89015SU203M-C20R109A4-4
97016SU203M-C25R212A6-4
97016SU203M-C32R217A0-4
185030.3SU203M-C50R3 4)25A0-4

185030.3SU203M-C50R3 4)033A-4

--Contact ABBR4038A-4
--Contact ABBR4045A-4
--Contact ABBR4050A-4

1) Ratings in the tables aremaximum for the given circuit breaker frame size. Breakers of the same frame
size and interrupting rating with lower current ratings are also allowed.

2) Drives that have an Minimum Enclosure Volume listed must be mounted in an enclosure ≥ Minimum
Enclosure Volume specified in this table.

3) When multiple drives that have an Enclosure Minimum Volume specified are installed in the same
enclosure, minimum volume of the enclosure is determined by largest Enclosure Minimum Volume of
the drives to be placed in the enclosure, plus the volume(s) of each additional drive.

4) Enclosures for R3, 240V and R3, 480V drivesmust have a solid bottom directly below the drive i.e. fans
(other than internal stirring fans), filters or louvers cannot be mounted directly below the drive but
can be mounted in adjacent areas on the bottom of the enclosure.
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Dimensions and weights

WeightM2M1DWH3H2H1Frame
size lbkginmminmminmminmminmminmminmm

2.030.926.461642.36605.631432.76705.351368.232096.85174R0
2.731.247.091802.36605.631432.76705.981528.662207.48190R1
4.231.927.5190.54.171065.631434.721206.48164.59.062307.95202R2
7.283.37.521915.831486.851746.691706.48164.59.52418.07205R3
11.695.37.521919.212347.03178.610.242606.48164.59.452408.07205R4

Symbols
H1 Height back
H2 Height with grounding plate
H3 Height front
WWidth
D Depth
M1Mounting hole distance 1
M2Mounting hole distance 2
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Free space requirements

SidesBelowAboveFrame size

inmminmminmm

2501)375375R0
00375375R1-R4

Note: 1) If ambinet temperature is below 40°C (104 F), modules can be installed
side-by-side.

Losses, cooling data and noise
Drives with frame size R0 have natural convection cooling. Drives with frame size
R1…R4 have a cooling fan. The air flow direction is from bottom to top.

Note: power losses are given for nominal supply voltage, default switching
frequency, and rated output current/power. Changing these factorsmay result in
increased power losses.

Frame
size

NoiseAir flowTypical power loss1)
ACS180-04...

dB(A)CFMm3/hBTU/hW

1-phase Un = 200 ... 240 V
R0---8826-02A4-1
R0---14342-03A7-1
R0---16548-04A8-1
R152162721864-06A9-1
R152162723569-07A8-1
R152162728584-09A8-1
R26277130483141-12A2-1

3-phase Un = 200 ... 240 V
R0---7823-02A4-2
R0---12637-03A7-2
R0---15044-04A8-2
R152162719858-06A9-2
R152162721563-07A8-2
R152162725976-09A8-2
R26277130573168-15A6-2
R26277130676198-17A5-2
R366751281365400-25A0-2
R366751281389407-033A-2
R469881502000586-048A-2
R469881502395702-055A-2
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Frame
size

NoiseAir flowTypical power loss1)
ACS180-04...

dB(A)CFMm3/hBTU/hW

3-phase Un = 380 ... 480 V
R0---7522-01A8-4
R0---9929-02A6-4
R0---13038-03A3-4
R151213615746-04A0-4
R151213623569-05A6-4
R151213629386-07A2-4
R1512136406119-09A4-4
R26277130536157-12A6-4
R26277130764224-17A0-4
R366751281341393-25A0-4
R366751281880551-033A-4
R469881501720504-038A-4
R469881502003587-045A-4
R469881502317679-050A-4

1) Typical drive losses when it operates at 90% of the motor nominal frequency and 100% of the drive
nominal.

Terminal data for the power cables
The first table shows the terminal data in SI units. The second table shows the
terminal data in imperial units.

PEL1, L2, L3, T1/U, T2/V, T3/W, R-, R+/
UDC+

ACS180-
04...

Tightening
torque

Maximum
(sol-

id/stran-
ded)

Minimum
(sol-

id/stran-
ded)

Tightening
torque

Maximum
(sol-

id/stran-
ded)

Minimum
(sol-

id/stran-
ded)

N·mmm2mm2N·mmm2mm2

1-phase Un = 200 ... 240 V
1.26/44/2.50.5…0.66/40.2/0.2-02A4-1
1.26/44/2.50.5…0.66/40.2/0.2-03A7-1
1.26/44/2.50.5…0.66/40.2/0.2-04A8-1
1.26/44/2.50.5…0.66/60.2/0.2-06A9-1
1.26/44/2.50.5…0.66/60.2/0.2-07A8-1
1.26/44/2.50.5…0.66/60.2/0.2-09A8-1
1.26/44/2.50.5…0.66/60.2/0.2-12A2-1

3-phase Un = 200 ... 240 V
1.26/44/2.50.5…0.66/60.2/0.2-02A4-2
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PEL1, L2, L3, T1/U, T2/V, T3/W, R-, R+/
UDC+

ACS180-
04...

Tightening
torque

Maximum
(sol-

id/stran-
ded)

Minimum
(sol-

id/stran-
ded)

Tightening
torque

Maximum
(sol-

id/stran-
ded)

Minimum
(sol-

id/stran-
ded)

N·mmm2mm2N·mmm2mm2

1.26/44/2.50.5…0.66/60.2/0.2-03A7-2
1.26/44/2.50.5…0.66/60.2/0.2-04A8-2
1.26/44/2.50.5…0.66/60.2/0.2-06A9-2
1.26/44/2.50.5…0.66/60.2/0.2-07A8-2
1.26/44/2.50.5…0.66/60.2/0.2-09A8-2
1.26/44/2.50.5…0.66/60.2/0.2-15A6-2
1.26/44/2.50.5…0.66/60.2/0.2-17A5-2
116/160.51.2...1.510/60.5/0.5-25A0-2
116/160.51.2...1.510/60.5/0.5-033A-2
116/160.52.5...3.725/160.5/0.5-048A-2
116/160.52.5...3.725/160.5/0.5-055A-2

3-phase Un = 380 ... 415 V
1.26/44/2.50.5…0.66/40.2/0.2-01A8-4
1.26/44/2.50.5…0.66/40.2/0.2-02A6-4
1.26/44/2.50.5…0.66/40.2/0.2-03A3-4
1.26/44/2.50.5…0.66/40.2/0.2-04A0-4
1.26/44/2.50.5…0.66/40.2/0.2-05A6-4
1.26/44/2.50.5…0.66/40.2/0.2-07A2-4
1.26/44/2.50.5…0.66/40.2/0.2-09A4-4
1.26/44/2.50.5…0.66/60.2/0.2-12A6-4
1.26/44/2.50.5…0.66/60.2/0.2-17A0-4
116/160.51.2…1.510/60.5/0.5-25A0-4
116/160.51.2…1.510/60.5/0.5-033A-4
116/160.52.5...3.725/160.5/0.5-038A-4
116/160.52.5...3.725/160.5/0.5-045A-4
116/160.52.5...3.725/160.5/0.5050A-4

PEL1, L2, L3, T1/U, T2/V, T3/W, R-, R+/
UDC+

ACS180-
04...

Tightening
torque

MaximumMinimumTightening
torque

MaximumMinimum

lbf·inAWGAWGlbf·inAWGAWG

1-phase Un = 200 ... 240 V
10.6101251018-02A4-1
10.6101251018-03A7-1
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PEL1, L2, L3, T1/U, T2/V, T3/W, R-, R+/
UDC+

ACS180-
04...

Tightening
torque

MaximumMinimumTightening
torque

MaximumMinimum

lbf·inAWGAWGlbf·inAWGAWG

10.6101251018-04A8-1
10.610125818-06A9-1
10.610125818-07A8-1
10.610125818-09A8-1
10.610125818-12A2-1

3-phase Un = 200 ... 240 V
10.6101251018-02A4-2
10.6101251018-03A7-2
10.6101251018-04A8-2
10.610125818-06A9-2
10.610125818-07A8-2
10.610125818-09A8-2
10.610125818-15A6-2
10.610125818-17A5-2
10.662011...138/1018-25A0-2
10.662011...138/1018-033A-2
10.662022...324/618-048A-2
10.662022...324/618-055A-2

3-phase Un = 440 ... 480 V
10.6101251018-01A8-4
10.6101251018-02A6-4
10.6101251018-03A3-4
10.6101251018-04A0-4
10.6101251018-05A6-4
10.6101251018-07A2-4
10.6101251018-09A4-4
10.610125818-12A6-4
10.610125818-17A0-4
10.662011…138/1018-25A0-4
10.662011…138/1018-033A-4
10.662022...324/618-038A-4
10.662022...324/618-045A-4
10.662022...324/618050A-4
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Note:

• The minimum specified wire size does not necessarily have sufficient current
carrying capacity at maximum load.

• The terminals do not accept a conductor that is one size larger than the
maximum specified wire size.

• The maximum number of conductors per terminal is 1.

Typical power cable sizes

FrameAWGCableconductorsizes (mm2)1)ACS180-04...

1-phase Un = 200 ... 240 V
R0163×1.5 + 1.5-02A4-1
R0163×1.5 + 1.5-03A7-1
R0163×1.5 + 1.5-04A8-1
R1163×1.5 + 1.5-06A9-1
R1143×2.5 + 2.5-07A8-1
R1143×2.5 + 2.5-09A8-1
R2143×2.5 + 2.5-12A2-1

3-phase Un = 200 ... 240 V
R0163×1.5 + 1.5-02A4-2
R0163×1.5 + 1.5-03A7-2
R0163×1.5 + 1.5-04A8-2
R1163×1.5 + 1.5-06A9-2
R1143×2.5 + 2.5-07A8-2
R1143×2.5 + 2.5-09A8-2
R2103×6 + 6-15A6-2
R2103×6 + 6-17A5-2
R3103×6 + 6-25A0-2
R383x10 + 10-033A-2
R443x25 + 16-048A-2
R443x25 + 16-055A-2

3-phase Un = 380 ... 480 V
R0163×1.5 + 1.5-01A8-4
R0163×1.5 + 1.5-02A6-4
R0163×1.5 + 1.5-03A3-4
R1163×1.5 + 1.5-04A0-4
R1163×1.5 + 1.5-05A6-4
R1143×2.5 + 2.5-07A2-4
R1143×2.5 + 2.5-09A4-4
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FrameAWGCableconductorsizes (mm2)1)ACS180-04...

R2143×2.5 + 2.5-12A6-4
R2103×6 + 6-17A0-4
R3103×6 + 6-25A0-4
R383×10 + 10-033A-4
R483×10 + 10-038A-4
R463x16 + 16-045A-4
R443×25 + 16-050A-4

1) Size of typical power cable (symmetrical, shielded, three-phase copper cable). Note that for the input
power connection, you may have to use two separate PE conductors (IEC 61800-5-1).

Terminal data for the control cables

TorqueWire size

lbf·inN·mAWGmm2

n/an/a22 - 160.5 - 1.5

External EMC filters
The table shows the external EMC filters. See also EMC compatibility and motor
cable length and Technical data (page 93).

EMC filter typeACS180-
04... Schaffner order codeABB order code

1-phase Un = 200 ... 240 V
FS 21754-16.1-07RFI-1202A4-1
FS 21754-16.1-07RFI-1203A7-1
FS 21754-16.1-07RFI-1204A8-1
FS 21754-16.1-07RFI-1206A9-1
FS 21754-16.1-07RFI-1207A8-1
Contact ABBContact ABB09A8-1
Contact ABBContact ABB12A2-1

3-phase Un = 200 ... 240 V
FS43566-16-44RFI-31102A4-2
FS43566-16-44RFI-31103A7-2
FS43566-16-44RFI-31104A8-2
FS43566-16-44RFI-31106A9-2
FS43566-16-44RFI-31107A8-2
FS43566-16-44RFI-31109A8-2
FS43566-30-33RFI-32115A6-2
FS43566-30-33RFI-32117A5-2
FN 3258-30-33RFI-3325A0-2
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EMC filter typeACS180-
04... Schaffner order codeABB order code

FN 3258-100-35RFI-34033A-2
FN 3258-100-35RFI-34048A-2
FN 3258-100-35RFI-34055A-2

3-phase Un = 380 ... 415 V
FS 43566-16-44RFI-31101A8-4
FS 43566-16-44RFI-31102A6-4
FS 43566-16-44RFI-31103A3-4
FS 43566-16-44RFI-31104A0-4
FS 43566-16-44RFI-31105A6-4
FS 43566-16-44RFI-31107A2-4
FS 43566-16-44RFI-31109A4-4
FS 43566-30-33RFI-32112A6-4
FS 43566-30-33RFI-32117A0-4
FN 3258-30-33RFI-3325A0-4
FN 3258-100-35RFI-34033A-4
FN 3258-100-35RFI-34038A-4
FN 3258-100-35RFI-34045A-4
FN 3258-100-35RFI-34050A-4

If you use an external EMC filter, youmust disconnect the internal EMC filter. Refer
to the electrical installation instructions.

Electrical power network specification

ACS180-04x-xxxx-1 drives: 1-phase 200… 240 V AC -15% ... +10%Voltage (U1)
ACS180-04x-xxxx-2 drives: 3-phase 200… 240 V AC -15% ... +10%
ACS180-04x-xxxx-4 drives: 3-phase 380 … 480 V AC -15% ... +10%
Public low-voltage networks. Symmetrically grounded TN-S system,
IT (ungrounded), corner-grounded delta. Consult ABB before con-
necting to other systems (for example, TT, or midpoint grounded
delta). ACS180-04N-...-4 doesn't support corner-grounded delta
network.

Network type

65 kA when protected by fuses given in the fuse tables.Rated conditional
short-circuit current
(IEC 61800-5-1)
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Maximummotor cable lengthFrame

ftm

328100R2
328100R3
328100R4

With external output chokes
16450R0
24675R1
492150R2
492150R3
492150R4

Note: In multimotor systems, the calculated sum of all motor cable lengths must
not exceed the maximummotor cable length given in the table.
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EMC compatibility and motor cable length

To comply with the EMC limits in the European EMC Directive (standard IEC/EN
61800-3), use these maximummotor cable lengths for the 4 kHz switching
frequency.

Maximummotor cable length, 4 kHzFrame

Class 3Class 2Class 11)

ftmftmftm

With internal EMC filter
1-phase Un = 200 ... 240 V

3310165--R0
3310165--R1
3310165--R2

3-phase Un = 380 ... 415 V
3310----R0
3310----R1
3310----R2
9830----R3
9830----R4

With optional external EMC filter
1-phase Un = 200 ... 240 V

--98303310R0
--98303310R1
--98303310R2

3-phase Un = 200 ... 240 V
98309830--R0
98309830--R1
98309830--R2
66206620--R3
66206620--R4

3-phase Un = 380 ... 415V
--98303310R0
--98303310R1
--98303310R2
131401314013140R3
983098309830R4

1) Category C1 with conducted emissions only. Radiated emissions are not compatible when measured
with the standard emission measurement setup and must be measured on cabinet and machine
installations for each case.

Note:
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• Radiated emissions are according to C2 with single phase ACS180-04S...-1
drives. For ACS180-04S...-4 drives, use a metal enclosure to fulfill radiated
emissions C2/C1 limits with an external EMC filter.

• External EMC filter must be used together with ACS180-04S-... drives.

• For ACS180-04N... drives, the maximummotor cable lengths are according to
the motor cable length table. The EMC category for these drives is C4.

• For ACS180-04S-...-2 drives, the EMC category is C4. In order to achieve higher
EMC category, must use external EMC filters.

Control connection data

0… 10 V DC (10% overrange, 11 V DC max.)Voltage signal, single-
ended

Analog inputs (AI1,
AI2) Rin = 38 kohm

0… 20 mA (10% overrange, 22 mA max.)Current signal, single-
ended Rin = 205 ohm

≤ 1.0%, of full scaleInaccuracy
10 V DC ±1%, max. load current 10 mAPotentiometer refer-

ence value
0… 20mA (10% overrange, 22mAmax.) into
maximum 500 ohm load

Current output modeAnalog output (AO)

0… 10 V DC (10% overrange, 11 V DC max.)
into 200 kohmminimum load (resistive)

Voltage output mode

≤ 1.5%, of full scaleInaccuracy
+24 V DC ±10%, max. 100 mAAs outputAuxiliary voltageout-

put (+24V)
12 … 24 V DC (int. or ext. supply) max. 30 V
DC.

VoltageDigital inputs
(DI1…DI4)

PNP and NPNType
Rin = 2 kohmInput impedance

As outputsDigital output(DO)
Transistor output PNPType
30 V DCMax. switching

voltage
60 mA / 30 V DC, short-circuit protectedMax. switching cur-

rent
1 form C (NO + NC)TypeRelay output (RA, RB,

RC)) 250 V AC / 30 V DCMax. switching
voltage

2 AMax. switching cur-
rent
10 Hz…16 kHzFrequency input
DI3 and DI4 can be used as digital or frequency inputs.(FI)
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Refer to The Safe torque off function (page 149)STO interface
(SGND, S+, S1, S2)

Brake resistor connection data

The brake resistor output is conditionally short-circuit proof by
IEC/EN 61800-5-1 and UL 61800-5-1.

Short-circuit protec-
tion (IEC 61800-5-1,
IEC 60439-1,
UL 61800-5-1)

Rated conditional short-circuit current is as defined in IEC 60439-1.

Energy efficiency data (ecodesign)
Energy efficiency data according to IEC 61800-9-2 is available from the ecodesign
tool (https://ecodesign.drivesmotors.abb.com/).

Energy efficiency data is not provided for the 1~230 V drives. The drives with one
phase input are not in the scope of the EU ecodesign requirements (Regulation
EU/2019/1781) or the UK ecodesign requirements (Regulation SI 2021 No. 745).

Degrees of protection

IP20 (cabinet installation): Standard enclosure. The drive must be
installed in a cabinet to fulfill the requirements for shielding from
contact.

Degree of protection
(IEC/EN 60529)

UL Open Type. For indoor use only.Enclosure types (UL
61800-5-1)

lllOvervoltage category
(IEC 60664-1)

lProtective classes
(IEC/EN 61800-5-1)

Ambient conditions
Environmental limits for the drive are given below. The drive must be used in a
heated indoor controlled environment.
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Transportation in
the protective
package

Storage in the
protective pack-
age

Operation installed for sta-
tionary use

Requirement

--0 … 1000 m above sea level
without derating.

Installation site alti-
tude

1000… 2000 m above sea
level with derating.

-40 … +70 °C-40 … +70 °CFor frame size R0:Surrounding air tem-
perature at heavy
duty rating

(-40 … 158 °F)(-40 … 158 °F)-10 … +50 °C (14 … 122 °F)
without derating.
Temperature above 50 °C
not allowed.
For frame sizes R1...R4:
-10 … +50 °C (14 … 122 °F)
without derating.
50 … 60 °C (122 … 140 °F)
with derating.
No frost allowed.
For frame size R0:Surrounding air tem-

perature at light duty
rating

-10 … +40 °C (14 … 104 °F)
without derating.
+40 … +50 °C (104 ... 122 °F)
with derating.
For frame sizes R1...R2:
-10 … +40 °C (14 ... 104 °F)
without derating.
+40… +60 °C (104 ... 104 °F)
with derating.
For frame sizes R3...R4:
-10 … +50 °C (14 ... 122 °F)
without derating.
+50 … +60 °C (122 ... 140 °F)
with derating.
No frost allowed.
<95% (IEC 60068-2-78) without condensationRelative humidity

Class 2C2Class 1C2Class 3C2Contamination levels
(IEC 60721-3-3) Class 2S2Class 1S2Class 3S2

--Class 3M4Sinusoidal vibration
(IEC 61800-5-1 to
comply with EN
50178)

According to ISTA
1A.

According to ISTA
1A.

Not allowedShock
(EN 60068-2-31 to
comply with EN
50178)

Max. 100 m/s2
(330 ft/s2), 11 ms.

Max. 100 m/s2
(330 ft/s2), 11 ms.

76 cm (30 in)76 cm (30 in)Not allowedFree fall
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Materials

Hot-dip zinc coated steel sheet 1.5 mm, thickness of coating 20 mi-
crometers. Die casting and extruded aluminum AlSi.
PC/ABS 2...3mm, PC+10%GF 2.5…3mm, all in color NCS 1502-Y (RAL
9002 / PMS 420 C).

Drive enclosure

Corrugated cardboardPackage

Disposal
The main parts of the drive can be recycled to preserve natural resources and
energy. Product parts and materials should be dismantled and separated.

Generally all metals, such as steel, aluminum, copper and its alloys, and precious
metals canbe recycledasmaterial. Plastics, rubber, cardboardandotherpackaging
material canbeused in energy recovery. Printed circuit boardsand largeelectrolytic
capacitors need selective treatment according to IEC 62635 guidelines. To aid
recycling, plastic parts are marked with an appropriate identification code.

Contact your local ABBdistributor for further informationonenvironmental aspects
and recycling instructions for professional recyclers. End of life treatment must
follow international and local regulations.

Applicable standards
The drive complies with the following standards:

Safety of machinery – Safety related parts of the control systems –
Part 1: general principles for design

EN ISO 13849-1:2015

Safety of machinery – Safety-related parts of the control systems –
Part 2: Validation

EN ISO 13849-2:2012

Safety of machinery. Electrical equipment of machines. Part 1: Gen-
eral requirements. Provisions for compliance: The final assembler
of the machine is responsible for installing
• an emergency-stop device
• a supply disconnecting device

EN 60204-1:2006 +
A1:2009 + AC:2010

Safety of machinery – Functional safety of safety-related electrical,
electronic and programmable electronic control systems

EN 62061:2005 +
AC:2010 + A1:2013 +
A2:2015

Adjustable speedelectrical powerdrive systems. Part 3: EMC require-
ments and specific test methods

EN 61800-3:2004 +
A1:2012
IEC61800-3:2017

Adjustable speed electrical power drive systems – Part 5-1: Safety
requirements – Electrical, thermal and energy

EN 61800-5-1:2007
IEC61800-5-
1:2007+AMD1:2016

UL Standard for adjustable speed electrical power drive systems –
Part 5-1: Safety requirements – Electrical, thermal and energy

ANSI/UL 61800-5-
1:2018

Adjustable speed drivesCSA C22.2 No. 274-17
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Markings

CE mark
Product complies with the applicable European Union legislation. For fulfilling
the EMC requirements, see the additional information concerning the drive EMC
compliance (IEC/EN 61800-3).

UKCA (UK Conformity Assessed) mark
Product complies with the applicable United Kingdom’s legislation (Statutory In-
struments). Marking is required for products being placed on themarket in Great
Britain (England, Wales and Scotland).

TÜV Safety Approved mark (functional safety)
Product contains Safe torque off and possibly other (optional) safety functions
which are certified by TÜV according to the relevant functional safety standards.
Applicable to drives and inverters; not applicable to supply, brake or DC/DC con-
verter units or modules.

UL Listed mark for USA and Canada
Product has been tested and evaluated against the relevant North American
standardsby theUnderwriters Laboratories. Validwith rated voltagesup to600V.

RCMmark
Product complieswith Australian andNewZealand requirements specific to EMC,
telecommunications and electrical safety. For fulfilling the EMC requirements,
see the additional information concerning the drive EMC compliance
(IEC/EN 61800-3).

EAC (Eurasian Conformity) mark
Product complies with the technical regulations of the Eurasian Customs Union.
EAC mark is required in Russia, Belarus and Kazakhstan.

Electronic Information Products (EIP) symbol including an Environment Friendly
Use Period (EFUP).
Product is compliant with the People’s Republic of China Electronic Industry
Standard (SJ/T 11364-2014) about hazardous substances. The EFUP is 20 years.
ChinaRoHS II DeclarationofConformity is available fromhttps://library.abb.com.

WEEE mark
At the end of life the product should enter the recycling system at an appropriate
collection point and not placed in the normal waste stream.

KC mark
Product complieswithKoreanRegistrationofBroadcasting andCommunications
Equipment Clause 3, Article 58-2 of Radio Waves Act.
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Medium voltage network1
Neighboring network2
Point of measurement3
Low voltage4
Equipment (victim)5
Equipment6
Supply transformer7
Static screen8
Drive9

2. An EMC plan for preventing disturbances is drawn up for the installation. A
template is available from the local ABB representative.

3. The motor and control cables are selected as specified in this manual.

4. The drive is installed according to the instructions given in this manual.

WARNING!
To prevent radio-frequency interference, do not use a category C4 drive on
a low-voltage public network which supplies domestic premises.

WARNING!
You can install a drive with the internal EMC filter connected only on a
symmetrically grounded TN-S system.
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UL checklist

WARNING!
Operation of this drive requires detailed installation and operation
instructions provided in the hardware and software manuals. The manuals
are provided in electronic format in the drive package or on the Internet.
Keep themanuals with the drive at all times. Hard copies of themanuals can
be ordered through the manufacturer.

• Make sure that thedrive typedesignation label includes theapplicablemarking.

• DANGER - Risk of electric shock. After disconnecting the input power, always
wait for 5 minutes to let the intermediate circuit capacitors discharge before
you start working on the drive, motor or motor cable.

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

• The maximum surrounding air temperature is 50 °C at rated output current.

• The drive is suitable for use in a circuit capable of delivering not more than
100000 rmssymmetrical amperes, 480Vmaximum(480Vdrive types) or 240V
maximum (240 V drive types) when protected by theUL fuses given elsewhere
in this chapter. Thedrive is also suitable for useona circuit capableofdelivering
not more than 65000 rms symmetrical amperes at these maximum voltages
whenprotectedby the specific ULTypeE combinationmotor controllers given
elsewhere in this chapter, provided the drive is mounted within an enclosure
of adequate minimum volume, and the assembly complies with all applicable
footnotesof theTypeEprotection table. Theampere ratingsof theprotections
are based on fault tests done according to the appropriate UL standard.

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

• The input cable must be protected with UL-rated fuses listed in this manual.
The fuses provide branch circuit protection in accordance with the National
Electrical Code (NEC). Obey also any other applicable local or provincial codes.

WARNING!
Theopeningof thebranch-circuit protective devicemaybe an indication
that a fault current has been interrupted. To reduce the risk of fire or
electric shock, current-carryingparts andother componentsof thedevice
should be examined and replaced if damaged.

Technical data 131





unauthorized access, interference, intrusion, leakage and/or theft of data or
information.
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Dimension drawings

Contents of this chapter
The chapter contains the dimension drawings of the drive. The dimensions are in
millimeters and inches.

10
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Frame R0
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Frame R1
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Frame R2
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Frame R3

Dimension drawings 139



Frame R4
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Resistor braking

Contents of this chapter
The chapter describes how to select the brake resistor and cables, protect the
system, connect the brake resistor and enable resistor braking.

Safety

WARNING!
Do not do work on the brake resistor or the resistor cable when the drive is
energized. A dangerous voltage is present in the resistor circuit, even when
the brake chopper is not operating, or when it is disabled by a parameter.

Operation principle
The brake chopper handles the extra energy generated by motor and machinery
during a quick deceleration. The extra energy increases the DC link voltage. The
chopper connects the brake resistor to the intermediate DC circuit whenever the
voltage in the circuit exceeds the limit defined by the control program. Energy
consumption by the resistor losses lowers the voltage until the resistor can be
disconnected.

Selecting the brake resistor
Drives have a built-in brake chopper as standard equipment. The brake resistor is
selected using the table and equations shown in this section.

1. Determine the required maximum braking power PRmax for the application.
PRmaxmustbesmaller thanPBRmax. Refer toReferencebrake resistors (page143).
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2. Calculate resistance R with Equation 1.

3. Calculate energy ERpulsewith Equation 2.

4. Select the resistor so that the following conditions are met:
• The rated power of the resistor must be greater than or equal to PRmax.
• ResistanceRmustbebetweenRmin andRmaxgiven in the table for the used

drive type.
• The resistor must be able to dissipate energy ERpulse during the braking

cycle T.

Equations for selecting the resistor:

Equation 1

When the drive supply voltage is 200 … 240 V:

When the drive supply voltage is 380 … 415 V:

When the drive supply voltage is 415 … 480 V:

Equation 2

Equation 3

For conversion, use 1 hp = 746 W.

R Calculatedbrake resistor value (ohm).Make sure that: Rmin<R<Rmax

PRmax Maximum power during the braking cycle (W)

PRave Average power during the braking cycle (W)

ERpulse Energy conducted into the resistor during a single braking pulse (J)

ton Braking time (one cycle) (s)

T Braking cycle time (s)
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5. Check the resistance value of parameter 43.10 Brake resistance.

With these parameter settings, the drive generates a fault and coasts to a stop
on brake resistor overtemperature.
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The Safe torque off function

Contents of this chapter
This chapter describes the Safe torque off (STO) function of the drive and gives
instructions for its use.

Description
The Safe torque off function can be used, for example, as the final actuator device
of safety circuits (such as an emergency stop circuit) that stop the drive in case
of danger. Another typical application is a prevention of unexpected start-up
function that enables short-timemaintenance operations like cleaning orwork on
non-electrical parts of the machinery without switching off the power supply to
the drive.

When activated, the Safe torque off function disables the control voltage for the
power semiconductors of the drive output stage, thus preventing the drive from
generating the torque required to rotate the motor. If the motor is running when
Safe torque off is activated, it coasts to a stop.

The Safe torque off function has a redundant architecture, that is, both channels
must be used in the safety function implementation. The safety data given in this
manual is calculated for redundant use, and does not apply if both channels are
not used.

The Safe torque off function complies with these standards:

NameStandard

Safety of machinery – Electrical equipment of machines –
Part 1: General requirements

IEC 60204-1:2021
EN 60204-1:2018
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Single ACS180 drive, external power supply

Drive1
Control unit2
Control logic3
To motor4
Activation switchK
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Multiple ACS180 drives, internal power supply

Drive1
Control unit2
Activation switchK
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Operation principle
1. The Safe torque off activates (the activation switch is opened, or safety relay

contacts open).

2. The STO inputs of the drive control unit de-energize.

3. The control unit cuts off the control voltage from the output IGBTs.

4. The control program generates an indication as defined by parameter 31.22
(see the firmware manual of the drive).
The parameter selects which indications are given when one or both STO
signals are switched off or lost. The indications also depend on whether the
drive is running or stopped when this occurs.

Note: This parameter does not affect the operation of the STO function itself.
The STO function will operate regardless of the setting of this parameter: a
running drive will stop upon removal of one or both STO signals, and will not
start until both STO signals are restored and all faults reset.

Note: The loss of only one STO signal always generates a fault as it is
interpreted as a malfunction of STO hardware or wiring.

5. The motor coasts to a stop (if running). The drive cannot restart while the
activation switch or safety relay contacts are open. After the contacts close,
a reset may be needed (depending on the setting of parameter 31.22). A new
start command is required to start the drive.
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Action

Test the operation of the STO function when the motor is stopped.
• Give a stop command for the drive (if running) and wait until the motor shaft is

at a standstill.
Make sure that the drive operates as follows:
• Open the STO circuit. The drive generates an indication if one is defined for the

'stopped' state in parameter 31.22 (see the firmware manual).
• Give a start command to verify that the STO functionblocks thedrive's operation.

The motor should not start.
• Close the STO circuit.
• Reset any active faults. Restart the drive and check that themotor runs normally.

Test the operation of the STO function when the motor is running.
• Start the drive and make sure the motor is running.
• Open the STO circuit. The motor should stop. The drive generates an indication

if one is defined for the 'running' state in parameter 31.22 (see the firmware
manual).

• Reset any active faults and try to start the drive.
• Make sure that themotor stays at a standstill and thedrive operates as described

above in testing the operation when the motor is stopped.
• Close the STO circuit.
• Reset any active faults. Restart the drive and check that themotor runs normally.

Test the operation of the failure detection of the drive. The motor can be stopped
or running.
• Open the 1st input channel of the STO circuit. If themotor was running, it should

coast to a stop. The drive generates an FA81 fault indication (see the firmware
manual).

• Give a start command to verify that the STO functionblocks thedrive's operation.
The motor should not start.

• Open the STO circuit (both channels).
• Give a reset command.
• Close the STO circuit (both channels).
• Reset any active faults. Restart the drive and check that themotor runs normally.
• Open the 2nd input channel of the STO circuit. If themotorwas running, it should

coast to a stop. The drive generates an FA82 fault indication (see the firmware
manual).

• Give a start command to verify that the STO functionblocks thedrive's operation.
The motor should not start.

• Open the STO circuit (both channels).
• Give a reset command.
• Close the STO circuit (both channels).
• Reset any active faults. Restart the drive and check that themotor runs normally.

Document and sign the validation test report which verifies that the safety function
is safe and accepted for operation.
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Use
1. Open the activation switch, or activate the safety functionality that is wired

to the STO connection.

2. The STO inputs on the drive control unit de-energize, and the control unit cuts
off the control voltage from the output IGBTs.

3. The control program generates an indication as defined by parameter 31.22
(see the firmware manual of the drive).

4. The motor coasts to a stop (if running). The drive will not restart while the
activation switch or safety relay contacts are open.

5. Deactivate the STO by closing the activation switch, or resetting the safety
functionality that is wired to the STO connection.

6. Reset any faults before restarting.

WARNING!
The Safe torque off function does not disconnect the voltage of the main
andauxiliary circuits fromthedrive. Thereforemaintenanceworkonelectrical
parts of the drive or the motor can only be carried out after isolating the
drive from the supply and all other voltage sources.

WARNING!
The drive cannot detect or memorize any changes in the STO circuitry when
the drive control unit is not powered. If both STO circuits are closed and a
level-type start signal is activewhen the power is restored, it is possible that
the drive starts without a fresh start command. Take this into account in
the risk assessment of the system.

WARNING!
Permanent magnet or synchronous reluctance [SynRM] motors only:

In caseof amultiple IGBTpower semiconductor failure, thedrive canproduce
an alignment torque which maximally rotates the motor shaft by 180/p
degrees (with permanent magnet motors) or 180/2p degrees (with
synchronous reluctance [SynRM]motors) regardless of the activation of the
Safe torque off function. p denotes the number of pole pairs.

Notes:

• If a running drive is stopped by using the Safe torque off function, the drive
will cut off the motor supply voltage and themotor will coast to a stop. If this
causes danger or is not otherwise acceptable, stop the drive and machinery
using theappropriate stopmodebeforeactivating theSafe torqueoff function.

• The Safe torque off function overrides all other functions of the drive.
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• The Safe torque off function is ineffective against deliberate sabotage or
misuse.

• The Safe torque off function has been designed to reduce the recognized
hazardous conditions. In spite of this, it is not always possible to eliminate all
potential hazards. The assembler of the machine must inform the final user
about the residual risks.
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Fault tracing
The indications given during the normal operation of the Safe torque off function
are selected by drive control program parameter 31.22.

The diagnostics of the Safe torque off function cross-compare the status of the
two STO channels. In case the channels are not in the same state, a fault reaction
function is performed and the drive trips on an FA81 or FA82 fault. An attempt to
use the STO in a non-redundant manner, for example activating only one channel,
will trigger the same reaction.

See the firmwaremanual of thedrive control programfor the indicationsgenerated
by the drive, and for details ondirecting fault andwarning indications to anoutput
on the control unit for external diagnostics.

Any failures of the Safe torque off function must be reported to ABB.
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Safety data
The safety data for the Safe torque off function is given below.

Note: The safety data is calculated for redundant use, and applies only if both STO
channels are used.
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Further information
—

Product and service inquiries
Address any inquiries about theproduct to your local ABB representative, quoting
the type designation and serial number of the unit in question. A listing of ABB
sales, support and service contacts can be found by navigating to
www.abb.com/searchchannels.

Product training
For information on ABB product training, navigate to
new.abb.com/service/training.

Providing feedback on ABB manuals
Your comments on our manuals are welcome. Navigate to
new.abb.com/drives/manuals-feedback-form.

Document library on the Internet
Youcan findmanuals andotherproductdocuments inPDF formaton the Internet
at www.abb.com/drives/documents.
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