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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
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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
Thechapterdescribes theapplicability, target audienceandpurposeof themanual.
The chapter contains a list of relatedmanuals and a flowchart for installation and
commissioning.

Applicability
This manual is applicable to ACS180 drives.

Target audience
This manual is intended for people who plan the installation, install, commission
and do maintenance work on the drive, or create instructions for the end user of
the drive concerning the installation and maintenance of the drive.

Read the manual before you work on the drive. You are expected to know the
fundamentals of electricity, wiring, electrical components and electrical schematic
symbols.

Categorization by frame size
Thedrives aremanufactured in framesizes (for example, R1). The information that
is applicable only to specific frames is identified with 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 43)

Technical data (page 97)

Plan the installation.

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

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

Grounding 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 40)Install the drive mechanically.

Routing the cables (page 53)Route the cables.

Connecting the power
cables (page 68)

Connect the power cables.

Connecting the control
cables (page 71)

Connect the control cables.

Installation checklist (page 81)Examine the installation.

Refer to ACS180 Quick installation
and start-up guide
(3AXD50000510344 [English]), and
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

Related manuals
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 link list
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Operation principle and
hardware description

Contents of this chapter
This chapter briefly describes theoperationprinciple and constructionof thedrive.

Operation principle
The ACS180 is a drive for controlling asynchronous AC induction motors and
permanent magnet synchronous motors. The drive is optimized for cabinet
installation.

3
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DescriptionCode

EMC&STO.N/S

N=Basic variant (without STO; C4 EMC level);

S=Standard variant (integrated STO; C2(1~230V), C3(3~400V) or C4(3~230V) EMC
level).

Size. See the ratings table in the technical data.02A6

Voltage rating.4

• 1=1-phase 208 ... 240 V AC
• 2=3-phase 208 ... 240 V AC
• 4=3-phase 380 ... 480 V AC.

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 ACS180 Firmware manual (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
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• Motor control view: Set the motor control settings.

• Control macros view: Select the connection parameter macro.

• Diagnostics view: Read the active faults and warnings.

• Parameters view: Open and edit the full list of parameters.

For detailed information on the user interface, refer to the ACS180 Firmware
manual (3AXD50000467860 [English]).
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Mechanical installation

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

Installation alternatives
You can install the drive:

• with screws on to an assembly plate

• on to a DIN installation rail (IEC/EN 60715, top hat type, width 35 mm [1.4 in]
× height 7.5 mm [0.3 in]).

Installation requirements:

• The drive is designed for cabinet installation and has a degree of protection
of IP20 / UL open type as standard.

• Make sure that there is aminimumof 75mm (3 in) of free space at the top and
bottom of the drive (at the cooling air inlet and outlet), measured from the
frame.

• You can install several drives side by side.

• Install R0 drives vertically, because they do not have a cooling fan.

• If you install frameR0drives side-by-side, themaximumambient temperature
is 40 °C.

• You can install frames R1, R2, R3 and R4 tilted to a maximum of 90 degrees,
from vertical to fully horizontal orientation.
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• Do not install the drive upside down.

• Make sure that the hot exhaust air from a drive does not flow into the cooling
inlet of other drives or equipment.

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.

38 Mechanical installation
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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.

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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TocomplywithEuropeanUniondirectives andUnitedKingdomregulations related
to standard EN 60204-1, the disconnecting device must be one of these types:

• switch-disconnector of utilization category AC-23B (IEC 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 IEC 60947-2.

Selecting the main contactor
You can equip the drive with a main contactor.

Follow these guidelines when you select a customer-defined main contactor:

• Dimension the contactor according to the nominal voltage and current of the
drive. Also consider the environmental conditions such as surrounding air
temperature.

• IEC installations: Select contactor with utilization category AC-1 (number of
operations under load) according to IEC 60947-4.

• Consider the application life time requirements.

Checking the compatibility of the motor and drive
Use asynchronous AC inductionmotor, or permanentmagnet synchronousmotor
with the drive. Multiple induction motors can be connected to the drive at a time
when using the scalar motor control mode.

Make sure that the motor(s) and the drive are compatible according to the rating
table in the technical data.
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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.

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

Four-conductor cable in
plastic jacket (three phase

conductors and PE)

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

Yes

Four-conductor armored
cable (three phase conduct-

ors and PE)

Yeswithmotorsup to 100kW
(135hp). A potential equaliza-
tion between the frames of
motor and driven equipment
is required.

Yes

Shielded (Al/Cu shield or ar-
mor) 1) four-conductor cable
(threephase conductors and

a PE)

1) Armor may act as an EMC shield, as long as it provides the same performance as a concentric EMC
shield of a shielded cable. To be effective at high frequencies, the shield conductivity must be at least
1/10 of the phase conductor conductivity. The effectiveness of the shield can be evaluated based on
the shield inductance, whichmust be low and only slightly dependent on frequency. The requirements
are easily met with a copper or aluminum shield/armor. The cross-section of a steel shield must be
ampleand theshieldhelixmusthavea lowgradient. Agalvanizedsteel shieldhasabetter high-frequency
conductivity than a non-galvanized steel shield.
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1 3 4 52

Insulation jacket1

Helix of copper tape or copper wire2

Copper wire shield3

Inner insulation4

Cable core5

Grounding requirements
This section gives general requirements for grounding the drive. When you plan
the grounding of the drive, obey all the applicable national and local regulations.

The conductivity of the protective earth conductor(s) must be sufficient.

Unless local wiring regulations state otherwise, the cross-sectional area of the
protective earth conductormust agreewith 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 earth
conductormust be selected from the table below or calculated according to 543.1
of IEC 60364-5-54.

The table shows the minimum cross-sectional area of the protective earth
conductor related to the phase conductor size according to IEC/UL 61800-5-1
when the phase conductor(s) and the protective earth conductor aremade of the
samemetal. If they are differentmetals, the cross-sectional area of the protective
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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 161).

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.

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.

It is highly recommended that inductive loads are equippedwith noise attenuating
circuits (varistors, RC filters [AC] or diodes [DC]) tominimize the EMC emission at
switch-off. If not suppressed, the disturbances can connect capacitively or
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inductively to other conductors in the control cable and form a risk ofmalfunction
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.

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 the grounding system compatibility check

• change the EMC filter connection

• connect the power and control cables

• install optional modules

• connect a PC.

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

• wire stripper

• screwdriver or wrench with a set of suitable bits. For motor cable terminals,
the recommended screwdriver shaft length is 150 mm (5.9 in).

• short flat head screwdriver for the I/O terminals

• torque wrench

• multimeter and voltage detector

• personal protective equipment.

6
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the product variant. Before you connect the drive to the input power, examine the
screws and do the necessary actions shown in the table.

When to remove EMC screw or VAR screwScrew materialScrew
label

IT systems (un-
grounded or high-
resistance groun-

ded) (C)

Corner-grounded
delta (B1), mid-
point-grounded
delta (B2) and
TT (D) systems

Symmetrically
groundedTN-Ssys-
tems, i.e, center-
grounded wye (A)

RemoveRemoveDo not removeMetalEMC

Do not removeDo not removeDo not remove 1)Plastic

RemoveDo not removeDo not removeMetalVAR2)

Do not removeDo not removeDo not removePlastic

A B1

B2A

C

D

L1

L2

L3

N

PE

L1

L2
L3
PE

L1

L2

L3

L1

L2

L3
N
PE

L1

L2
L3
PE

L1

L2

L3

N

1) Can install the metal screw included in the drive delivery to connect the internal EMC filter.
2) Not all ACS180 has VAR screw.

Note: ACS180-04N-...-4 drives do not support corner-grounded delta (B1) system.

For the locations of the screws, refer to Disconnecting the EMC filter (page 66).
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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
Before you connect the control cables, make sure that all option modules are
installed.

Refer to Default I/O connection diagram (ABB standard macro) for the I/O
connections of the ABB standard macro. For other macros, refer to 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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Connection examples are shown below.

With signal ground reference terminal

G R - +

1

B
+ A
-

A
G

N
D

S
hi

el
d

J1

J2
4

B
+ A
-

A
G

N
D

S
hi

el
d

J1

J2
3

B
+ A
-

A
G

N
D

S
hi

el
d

J1

J2
2

Without signal ground reference terminal

G - +

1

100 ohm

B
+ A
-

A
G

N
D

S
hi

el
d

J1

J2
4

B
+ A
-

A
G

N
D

S
hi

el
d

J1

J2
3

B
+ A
-

A
G

N
D

S
hi

el
d

J1

J2
2

Automation controller. Termination ON 1)1

Drive. J1: Termination OFF; J2: Modbus mode2)2

Drive. J1: Termination OFF; J2: Modbus mode2)3

Drive at the end of the communication line. J1: TerminationON1) ; J2: Modbusmode2)4

1) The device at both ends on the fieldbus must have termination set to ON.
2) Some types only, refer to Communication mode jumper J2 (page 78).
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PNP configuration for digital inputs

Internal andexternal +24Vpowersupply connections forPNP (source) configuration
are shown in the figures below.

External +24 V power supplyInternal +24 V power supply

0 V DC

+24 V DC
DI1
DI2
DI3
DI4
DI5

+24 V
DGND
DCOM

AGND*

*When DI5 is used.

DI1
DI2
DI3
DI4

+24 V
DGND
DCOM

DI5
AGND*

*When DI5 is used.

NPN configuration for digital inputs

Internal and external +24Vpower supply connections forNPN (sink) configuration
are shown in the figures below.

DI5 does not support NPN connection.

External +24 V power supplyInternal +24 V power supply

0 V DC

+24 V DC

DI1
DI2
DI3
DI4

+24 V
DGND
DCOM

DI1
DI2
DI3
DI4

+24 V
DGND
DCOM
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Connection examples of two-wire and three-wire sensors

The figures give examples of connections for a two-wire or three-wire
sensor/transmitter that is supplied by the auxiliary voltage output of the drive.

P

I

-

+

4…20 mA AI2

AGND

+24V

DGND

Process actual value measurement or reference, 4 … 20 mA, Rin = 205 ohm.

Note: The sensor power supply comes through its current output circuit, use
4 … 20 mA signal, not 0 … 20 mA.

AI2

AGND

Auxiliary voltage output, non-isolated, +24 V DC, max. 100 mA+24V

DGND

P

I
-

+

OUT (0)4…20 mA
AI2

AGND

+24V

DGND

Process actual value measurement or reference, 0(4)…20 mA, Rin = 205 ohmAI2

AGND

Auxiliary voltage output, non-isolated, +24 V DC, max. 100 mA+24V

DGND

Safe torque off

For thedrive to start, both STOconnections (S+ to S1 andS+ to S2)must be closed.
By default, the terminal block has jumpers to close the circuit. Remove the jumpers
before connecting external Safe torque off circuitry to the drive. See chapter The
Safe torque off function.

Communication mode jumper J2

The drive with below hardware revision doesn't have J2, and does not need to
switch between panel and Modbus mode.

• ACS180-04S-25A0-2/4,
ACS180-04S-01A8/02A4/03A3/04A0/05A6/07A2/09A4-4: hardware revision
C or later

• Other types ACS180-04S-xxxx: hardware revision B or later

For hardware revision information, refer to Type designation label (page 32).
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1 J1

2
J1

J2

Drive. No J2.1

Drive. J2 exists.2

If your drive has jumper J2, follow the instructions below.

When you need to connect a PC or an assistant control panel to the drive, set:

• Jumper J2 on the front of the drive = Panel (default)

• Parameter 58.01 protocol enable = 0 (None, default)

When you need to use Modbus RTU communication with the drive, set:

• Jumper J2 on the front of the drive = Modbus mode

• 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).
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• 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.

7
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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) the electrical installation
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 the motor
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.
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Make sure that …

The motor and the driven equipment are ready for power-up.
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Functional safety components
The mission time of functional safety components is 20 years which equals the
time during which failure rates of electronic components remain constant. This
applies to the components of the standard Safe torque off circuit as well as any
modules, relays and, typically, any other components that are part of functional
safety circuits.

The expiry of mission time terminates the certification and SIL/PL classification
of the safety function. The following options exist:

• Renewal of the whole drive and all optional functional safety module(s) and
components.

• Renewal of the components in the safety function circuit. In practice, this is
economical only with larger drives that have replaceable circuit boards and
other components such as relays.

Note that some of the components may already have been renewed earlier,
restarting their mission time. The remaining mission time of the whole circuit is
however determined by its oldest component.

Contact your local ABB service representative for more information.

Cleaning the heatsink
The drive module heatsink fins pick up dust from the cooling air. The drive runs
into overtemperature warnings and faults if the heatsink is not clean. When
necessary, clean the heatsink as follows.

WARNING!
Use the requiredpersonal protective equipment.Wear protective gloves and
long sleeves. Some parts have sharp edges.

WARNING!
Use a vacuum cleaner with antistatic hose and nozzle, andwear a grounding
wristband. Using a normal vacuum cleaner creates static discharges which
can damage circuit boards.

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

2. Remove the module cooling fan(s). See the separate instructions.

3. Blow dry, clean and oil-free compressed air from bottom to top and
simultaneously use a vacuum cleaner at the air outlet to trap the dust. If there
is a risk of dust entering adjoining equipment, do the cleaning in another room.

4. Reinstall the cooling fan.
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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.

4. Disconnect the fan power cable.

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.
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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
use

Light-duty
useNominal useMax.

current

PHdIHdPLdILdPnInImaxI1I1

kWAkWAkWAAAA

R22.29.3311.6312.216.721.123.9-12A2-1

3-phase Un = 208 ... 240 V

R00.251.80.372.30.372.43.22.43.4-02A4-2

R00.372.30.553.50.553.74.13.74.5-03A7-2

R00.553.20.754.60.754.85.84.85.7-04A8-2

R10.754.61.16.61.16.98.36.97.1-06A9-2

R11.16.61.57.41.57.811.97.88.9-07A8-2

R11.57.42.29.32.29.813.39.812.9-09A8-2

R22.29.3314.6315.619.315.619.1-15A6-2

R2314.6416.7417.526.317.521.2-17A5-2

R3416.75.524.25.52530.12527.2-25A0-2

R35.524.27.530.87.53243.63235-033A-2

R47.530.81146.2114855.44848-048A-2

R411441150.2115579.25560-055A-2

3-phase Un = 380 ... 415 V

R00.371.20.551.70.551.82.21.52.8-01A8-4

R00.551.80.752.50.752.63.31.93.6-02A6-4

R00.752.41.13.11.13.34.32.54.6-03A3-4

R11.13.31.53.81.545.93.36.3-04A0-4

R11.542.25.32.25.67.24.69-05A6-4

R12.25.636.837.210612-07A2-4

R137.248.949.413813-09A4-4

R249.45.5125.512.616.912.617.4-12A6-4

R25.512.67.516.27.51722.71725.2-17A0-4

R37.5171123.8112530.62531.8-25A0-4

R311251530.51532453240.9-033A-4

R4153218.53618.53857.63849-038A-4

R418.5382242224568.44555.7-045A-4
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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 0.95.

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 0.95.

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

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:
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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-sideRatingFrame

Derating factor for
IHd

R1

Derating factor for
In and ILd on
ACS180-...-1

Derating factor for
In and ILd on
ACS180-...-2

Derating factor for
In and ILd on
ACS180-...-4
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Installation with 50mm space
betweenInstall side-by-sideRatingFrame

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 on
ACS180-04x-25A0-
2/4

R3

Derating factor for
In, ILd and IHd on
ACS180-04x-033A-
2/4
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Current multiplier with different switching frequenciesType
ACS180-04...

12 kHz8 kHz4 kHz2 kHz

1-phase Un = 208 ... 240 V

0.70.811-02A4-1

0.70.811-03A7-1

0.70.811-04A8-1

0.70.811-06A9-1

0.70.811-07A8-1

0.70.811-09A8-1

0.70.811-12A2-1

3-phase Un = 208 ... 240 V

0.70.811-02A4-2

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

0.70.811-033A-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
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ABB type

Voltage
ratingI2tNominal

current

Min. short-
circuit cur-
rent1)

Input
currentACS180-04...

VA2sAAA

1-phase Un = 208 ... 240 V

C10G1050031010625-02A4-1

C10G16500680161506.9-03A7-1

C10G16500680161939-04A8-1

C10G2050012002027512.6-06A9-1

C10G2550023002537217.3-07A8-1

C14G4050063004054521.8-09A8-1

C14G4050063004064123.9-12A2-1

3-phase Un = 208 ... 240 V

C10G65001556903.4-02A4-2

C10G850020081394.5-03A7-2

C10G16500680161805.7-04A8-2

C10G16500680162597.1-06A9-2

C10G205001200202938.9-07A8-2

C10G2550023002536812.9-09A8-2

C10G3240030003258119.1-15A6-2

C10G3240065003265621.2-17A5-2

C22G50690200005040027.2-25A0-2

C22G63690390006350435-033A-2

C22G1005009115010080048-048A-2

C22G1005009115010080060-055A-2

3-phase Un = 380 ... 415 V

C10G45001104472.8-01A8-4

C10G65001556603.6-02A6-4

C10G1050031010874.6-03A3-4

C10G10500310101166.3-04A0-4

C10G16500680161749-05A6-4

C10G2050012002023012-07A2-4

C10G2550023002525813-09A4-4
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ABB type

Voltage
ratingI2tNominal

current

Min. short-
circuit cur-
rent1)

Input
currentACS180-04...

VA2sAAA

C10G3250030003244017.4-12A6-4

C10G4050065004056025.2-17A0-4

C22G50690200005040031.8-25A0-4

C22G63690390006350440.9-033A-4

C22G80690600008064049-038A-4

C22G1005009115010080055.7-045A-4

C22G1005009115010080055.7-050A-4

1) Minimum permitted short-circuit current of the electrical power network

gR or aR -type fuses

Bussmann type

Voltage
ratingI2tNominal

current

Min. short-
circuit cur-
rent1)

Input
currentACS180-04...

VA2sAAA

1-phase Un = 208 ... 240 V

FWP-32G14F69067932625-02A4-1

FWP-32G14F690679321506.9-03A7-1

FWP-40G14F6901331401939-04A8-1

FWP-50G14F69022005027612.6-06A9-1

FWP-50G14F69022005037217.3-07A8-1

FWP-50G14F69022005054521.8-09A8-1

FWP-63G22F69025756364123.9-12A2-1

3-phase Un = 208 ... 240 V

FWP-25G14F69033325903.4-02A4-2

FWP-32G14F690679321394.5-03A7-2

FWP-32G14F690679321805.7-04A8-2

FWP-50G14F6902200502597.1-06A9-2

FWP-50G14F6902200502938.9-07A8-2

FWP-50G14F69022005036812.9-09A8-2

FWP-50G14F69022005058119.1-15A6-2
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Type
Buss-
mann
type

Voltage
rating

Nominal
current

Min. short-cir-
cuit current

Input
currentACS180-04...

VAAA

UL class TJJN-10300101506.6-03A7-1

UL class TJJN-15300151938.6-04A8-1

UL class TJJN-203002027512.1-06A9-1

UL class TJJN-253002537216.5-07A8-1

UL class TJJN-353003554520.7-09A8-1

UL class TJJN-353003564122.7-12A2-1

3-phase Un = 208 ... 240 V

UL class TJJN-63006903.4-02A4-2

UL class TJJN-10300101394.7-03A7-2

UL class TJJN-10300101805.6-04A8-2

UL class TJJN-15300152597.7-06A9-2

UL class TJJN-20300202939-07A8-2

UL class TJJN-203002036810.6-09A8-2

UL class TJJN-303003058116-15A6-2

UL class TJJN-353003565620.3-17A5-2

UL class TJJN-403004040030.5-25A0-2

UL class TJJN-503005050437.5-033A-2

UL class TJJN-703007080053.2-048A-2

UL class TJJN-803008080059.6-055A-2

3-phase Un = 440 ... 480 V

UL class TJJS-66006471.9-01A8-4

UL class TJJS-66006592.4-02A6-4

UL class TJJS-1060010873.5-03A3-4

UL class TJJS-10600101164.6-04A0-4

UL class TJJS-20600201746.9-05A6-4

UL class TJJS-20600202309.2-07A2-4

UL class TJJS-256002525810.3-09A4-4

UL class TJJS-306003044014.8-12A6-4

UL class TJJS-356003556020.3-17A0-4

UL class TJJS-406004040026.6-25A0-4
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canhelp you in selecting thebreaker typewhen 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 specified by ABB. You can also use other circuit
breakers with the drive if they provide the same electrical characteristics. ABB
does not assume any liability whatsoever for the correct function and protection
of the circuit breakers not specified by ABB. Furthermore, if the specifications
givenbyABBare notobeyed, thedrive can experienceproblems thewarrantydoes
not cover.

Network SC
1)

Miniature circuit breaker

FrameACS180-04...

kAABB type

1-phase Un = 208 ... 240 V

5S201P-B10NAR0-02A4-1

5S201P-B10NAR0-03A7-1

5S201P-B16NAR0-04A8-1

5S201P-B20NAR1-06A9-1

5S201P-B25NAR1-07A8-1

5S201P-B25NAR1-09A8-1

5S201P-B32NAR2-12A2-1

3-phase Un = 208 ... 240 V

5S203P-Z6NAR0-02A4-2

5S203P-Z8NAR0-03A7-2

5S203P-Z10NAR0-04A8-2

5S203P-Z16NAR1-06A9-2

5S203P-Z16NAR1-07A8-2

5S203P-Z25NAR1-09A8-2

5S203P-Z32NAR2-15A6-2

5S203P-Z32NAR2-17A5-2

5S203P-Z50NAR3-25A0-2
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Minimum enclosure volume
2) 3)

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

in3dm3

89015SU202M-C10R003A7-1

89015SU202M-C16R004A8-1

89015SU202M-C20R106A9-1

89015SU202M-C25R107A8-1

89015SU202M-C32R109A8-1

97016SU202M-C32R212A2-1

3-phase Un = 208 ... 240 V

89015SU203M-C8R002A4-2

89015SU203M-C10R003A7-2

89015SU203M-C16R004A8-2

89015SU203M-C16R106A9-2

89015SU203M-C25R107A8-2

89015SU203M-C25R109A8-2

97016SU203M-C32R215A6-2

97016SU203M-C32R217A5-2

185030.3SU203M-C50R3 4)25A0-2

185030.3SU203M-C50R3 4)033A-2

457775Contact ABBR4048A-2

457775Contact ABBR4055A-2

3-phase Un = 440 ... 480 V

89015SU203M-C6R001A8-4

89015SU203M-C8R002A6-4

89015SU203M-C10R003A3-4

89015SU203M-C10R104A0-4

89015SU203M-C10R105A6-4

89015SU203M-C16R107A2-4

89015SU203M-C20R109A4-4

97016SU203M-C25R212A6-4

97016SU203M-C32R217A0-4
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Minimum enclosure volume 4)

MMP type 1) 2) 3)FrameTypeACS180-
04... in3dm3

89015MS132-10 & S1-M3-255)R004A8-1

89015MS165-16R106A9-1

89015MS165-20R107A8-1

89015MS165-25R109A8-1

97016MS165-32R212A2-1

3-phase Un = 208 ... 240 V

89015MS132-6.3 & S1-M3-255)R002A4-2

89015MS132-10 & S1-M3-255)R003A7-2

89015MS132-10 & S1-M3-255)R004A8-2

89015MS165-16R106A9-2

89015MS165-20R107A8-2

89015MS165-20R109A8-2

97016MS165-25R215A6-2

97016MS165-32R217A5-2

185030.3MS165-42R3 6)25A0-2

185030.3MS165-54R3 6)033A-2

457775MS165-73R4048A-2

457775MS165-80R4055A-2

3-phase Un = 440 ... 480 V

89015MS132-4.0 & S1-M3-25 5)R001A8-4

89015MS132-6.3 & S1-M3-25 5)R002A6-4

89015MS132-6.3 & S1-M3-25 5)R003A3-4

89015MS132-10 & S1-M3-25 5)R104A0-4

89015MS132-10 & S1-M3-25 5)R105A6-4

89015MS165-16R107A2-4

89015MS165-16R109A4-4

97016MS165-20R212A6-4

97016MS165-32R217A0-4

185030.3MS165-42R3 6)25A0-4
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Minimum enclosure volume 4)

MMP type 1) 2) 3)FrameTypeACS180-
04... in3dm3

185030.3MS165-54R3 6)033A-4

457775MS165-65R4038A-4

457775MS5100-100 / MS165-73R4045A-4

457775MS5100-100 / MS165-80R4050A-4

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/277VWyesystemsonly: Short-circuitprotectivedeviceswithslashvoltage ratings (e.g. 480Y/277V
AC) can be applied only in solidly grounded networks where 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
the higher of the two ratings (e.g. 480 V AC).

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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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

Height back

Height

Height front

Width

Depth

Mounting hole distance

Mounting hole diameter

H1
H2
H3
W
D
M1,M2
a, b

Mounting
screws

baFrame
size

Metricinmminmm

M40.250.25R0-R1

M40.250.25.5R2

M50.225.50.225.5R3-R4
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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 = 208 ... 240 V

R0---8224-02A4-1

R0---13639.9-03A7-1

R0---15645.6-04A8-1

R152162724571.8-06A9-1

R1521627418122.4-07A8-1

R152162726878.6-09A8-1

R26277130445130.5-12A2-1

3-phase Un = 208 ... 240 V

R0---8926-02A4-2

R0---13740.1-03A7-2

R0---16047-04A8-2

R152162720961.2-06A9-2

R152162721964.2-07A8-2

R152162725273.9-09A8-2

R26277130581170.3-15A6-2
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Frame
size

NoiseAir flowTypical power loss1)
ACS180-04...

dB(A)CFMm3/hBTU/hW

R26277130663194.2-17A5-2

R366751281345394.2-25A0-2

R366751281431419.5-033A-2

R469881501924563.8-048A-2

R469881502330683-055A-2

3-phase Un = 380 ... 480 V

R0---7321.3-01A8-4

R0---10530.9-02A6-4

R0---12636.8-03A3-4

R151213615344.9-04A0-4

R151213623267.9-05A6-4

R151213629285.5-07A2-4

R1512136405118.7-09A4-4

R26277130530155.3-12A6-4

R26277130821240.5-17A0-4

R366751281310383.9-25A0-4

R366751281829536-033A-4

R469881501675490.8-038A-4

R469881501960574.5-045A-4

R469881502273666.2-050A-4

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

Typical power cable sizes

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

1-phase Un = 208 ... 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
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FrameAWGCableconductorsizes (mm2)1)ACS180-04...

R1143×2.5 + 2.5-09A8-1

R2143×2.5 + 2.5-12A2-1

3-phase Un = 208 ... 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

R383×10 + 10-033A-2

R443×25 + 25-048A-2

R443×25 + 25-055A-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

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

R463×16 + 16-045A-4

R443×25 + 25-050A-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).
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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 = 208 ... 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 = 208 ... 240 V

1.26/44/2.50.5…0.66/40.2/0.2-02A4-2

1.26/44/2.50.5…0.66/40.2/0.2-03A7-2

1.26/44/2.50.5…0.66/40.2/0.2-04A8-2

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

1.216/160.51.2...1.510/60.5/0.5-25A0-2

1.216/160.51.2...1.510/60.5/0.5-033A-2

1.216/160.52.5...3.725/160.5/0.5-048A-2

1.216/160.52.5...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
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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…0.66/40.2/0.2-02A6-4

1.26/44/2.50.5…0.66/40.2/0.2-03A3-4

1.26/44/2.50.5…0.66/60.2/0.2-04A0-4

1.26/44/2.50.5…0.66/60.2/0.2-05A6-4

1.26/44/2.50.5…0.66/60.2/0.2-07A2-4

1.26/44/2.50.5…0.66/60.2/0.2-09A4-4

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

1.216/160.51.2…1.510/60.5/0.5-25A0-4

1.216/160.51.2…1.510/60.5/0.5-033A-4

1.216/160.52.5...3.725/160.5/0.5-038A-4

1.216/160.52.5...3.725/160.5/0.5-045A-4

1.216/160.52.5...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 = 208 ... 240 V

10.6101251018-02A4-1

10.6101251018-03A7-1

10.6101251018-04A8-1

10.610125818-06A9-1

10.610125818-07A8-1

10.610125818-09A8-1

10.610125818-12A2-1
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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

3-phase Un = 208 ... 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

10.610125818-04A0-4

10.610125818-05A6-4

10.610125818-07A2-4

10.610125818-09A4-4

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.

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 EMC compliance (IEC/EN 61800-3:2004 + A1:2012) (page 140).

External EMC filter typeACS180-04...

1-phase Un = 208 ... 240 V

RFI-1202A4-1

RFI-1203A7-1

RFI-1204A8-1

RFI-1206A9-1

RFI-1207A8-1

RFI-13109A8-1

RFI-14112A2-1

3-phase Un = 208 ... 240 V

RFI-31102A4-2

RFI-31103A7-2

RFI-31104A8-2

RFI-31106A9-2

RFI-31107A8-2

RFI-31109A8-2

RFI-32115A6-2

128 Technical data



External EMC filter typeACS180-04...

RFI-32117A5-2

RFI-3325A0-2

RFI-34033A-2

RFI-34048A-2

RFI-34055A-2

3-phase Un = 380 ... 415 V

RFI-31101A8-4

RFI-31102A6-4

RFI-31103A3-4

RFI-31104A0-4

RFI-31105A6-4

RFI-31107A2-4

RFI-31109A4-4

RFI-32112A6-4

RFI-32117A0-4

RFI-3325A0-4

RFI-34033A-4

RFI-34038A-4

RFI-34045A-4

RFI-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 208 … 240 V AC -15% ... +10%Voltage (U1)
ACS180-04x-xxxx-2 drives: 3-phase 208 … 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
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Maximummotor cable lengthFrame

ftm

Standard drive, without external options

9830R0

16450R1

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 = 208 ... 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 = 208 ... 240 V

--98303310R0

--98303310R1

--98303310R2

3-phase Un = 208 ... 240 V

98309830--R0

98309830--R1

98309830--R2

66206620--R3

66206620--R4

3-phase Un = 380 ... 415V

--98303310R0

--98303310R1

--98303310R2
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Maximummotor cable length, 4 kHzFrame

Class 3Class 2Class 11)

ftmftmftm

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:

• 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)
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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)

Refer to The Safe torque off function (page 161)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/).
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Protection classes

IP20. The drive must be installed in a cabinet to fulfill the require-
ments for shielding from contact.

Degree of protection
(IEC/EN 60529)

UL open type. For indoor use only.Enclosure types
(UL 61800-5-1)

lllOvervoltagecategory
(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.

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.
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Transportation in
the protective
package

Storage in the
protective pack-
age

Operation installed for sta-
tionary use

Requirement

-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.
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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 can be used in energy recovery.

Printed circuit boards and DC capacitors need selective treatment according to
IEC 62635 guidelines.

To aid recycling, most plastic parts aremarkedwith an appropriate identification
code. In addition, components containing substancesof very high concern (SVHCs)
are listed in EuropeanChemicals Agency's SCIP database. SCIP is the database for
information on Substances of Concern In articles as such or in complex objects
(Products) established under the Waste Framework Directive (2008/98/EC). For
further information, contact your local ABB distributor or consult European
Chemicals Agency's SCIP database to find out which SVHCs are used in the drive,
and to find out where those components are located.

Contact your local ABB distributor for further information on environmental
aspects. End of life treatment must follow international and national regulations.

For more information on ABB end of life services, refer to
new.abb.com/service/end-of-life-services.

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

IEC 61800-3:2004 +
A1:2011

138 Technical data

https://new.abb.com/service/end-of-life-services


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

IEC/EN 61800-5-
1:2007+AMD1:2016

EN 61800-5-
1:2007+A1:2017+A11:2021

Adjustable speedelectrical powerdrive systems–Part 9-2: Ecodesign
for power drive systems,motor starters, power electronics and their
driven applications – Energy efficiency indicators for power drive
systems and motor starters

IEC 61800-9-2:2017

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

ANSI/UL 61800-5-
1:2015

Adjustable speed drivesCSA C22.2 No. 274-17

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).

CMIM mark

Product complies with Morocco's safety standard for marketing of toys and
electrical products.
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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 in Technical guide No. 3 EMC compliant installation and
configuration for a power drive system (3AFE61348280 [English]).

3. Themotor and control cables are selected as specified in this manual. For the
best EMC performance, the EMC recommendations are obeyed.

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

WARNING!
Do not install a drive with the internal EMC filter connected to a grounding
system that the EMC filter is not compatiblewith (for example, an IT system).
The supply network becomes connected to ground potential through the
internal EMC filter capacitors, which can cause danger or damage to the
drive.

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

• The integral solid state short circuit protection of the drive does not provide
branch circuit protection. Branch circuit protection must be provided in
accordance with the National Electrical Code and any additional local codes.
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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
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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 during a quick
deceleration. The extra energy increases the drive DC link voltage. The chopper
connects the brake resistor to the DC link whenever the voltage is greater than
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 (page155).
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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 208 ... 240 V:

When the drive supply voltage is 380 … 415 V:

When the drive supply voltage is 440 ... 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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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.
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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 theSTO 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 asdescribed

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 theSTO 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 STOcircuit. 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 theSTO 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 or when themain power to the drive is
off. If both STOcircuits are closed and a level-type start signal is activewhen
thepower is restored, it is possible that thedrive startswithout 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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Accessories

Contents of this chapter
This chapter contains a description and technical data of accessories that you can
use with ACS180.

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.

13
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BMBC-01 mounting bracket for CCA-01 adapter
BMBC-01 is applicable to ACS180 frame size R1 drive.

You can connect CCA-01 adapter to ACS180 frame size R1with BMBC-01mounting
bracket and configure thedrivewithABBsoftware tools, shown in the figurebelow.

Formore information, refer toCCA-01 quick installationguide (3AXD50000018457
[English]) andBMBC-01 quick installation guide (3AXD50001117788 [multilingual]).
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https://search.abb.com/library/Download.aspx?DocumentID=3AXD50000018457&LanguageCode=en&DocumentPartId=1&Action=Launch
https://search.abb.com/library/Download.aspx?DocumentID=3AXD50000018457&LanguageCode=en&DocumentPartId=1&Action=Launch
https://search.abb.com/library/Download.aspx?DocumentID=3AXD50001117788&LanguageCode=de&LanguageCode=en&LanguageCode=es&LanguageCode=fr&LanguageCode=it&LanguageCode=zh&DocumentPartId=1&DocumentRevisionId=A&Action=Launch


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/contact-centers.

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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