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Safety instructions

Contents of this chapter
This chapter contains the safety instructions which you must obey when you install,
operate and do maintenance on the safety functions of a drive.

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

The manual uses these warning symbols:

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

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

WARNING!
Electrostatic sensitive deviceswarning tells you about the risk of electrostatic
discharge which can cause damage to the equipment.

ATEX/UKEX-certifiedmotor thermal protection functions
Only qualified specialists are permitted to install, control and maintain the
ATEX/UKEX-certified motor thermal protection functions (see IEC/EN 60079-14).

1
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Obey all safety regulations required with application of Ex motors in Zone 1/21
(equipment category 2) or Zone 2/22 (equipment category 2 or 3).

Instructions for functional safety circuits

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

This manual does not contain the complete safety instructions of the drive. It only
includes the instructions related to the scope of thismanual. The general instructions
are given in this section and theoption-specific instructions in the applicable chapter.

In addition to this manual:

• for ACS880 single drives, see the drive hardware manual

• for ACS880 air-cooled multidrives, multidrive modules and single drive modules,
seeACS880multidrive cabinetsandmodulessafety instructions (3AUA0000102301
[English])

• forACS880 liquid-cooledmultidrives,multidrivemodules andsingledrivemodules,
see ACS880 liquid-cooled multidrive cabinets and modules safety instructions
(3AXD50000048633 [English]).

WARNING!
The safety function described in this manual does not isolate the main circuit
or auxiliary circuit from the power supply. Do not do work on the drive, motor
cableormotorbefore youhave isolated thedrive systemfromall power supplies
andmeasured that there arenodangerous voltages. Before youstart thework,
do the electrical safety precautions in the drive safety instructions.

8 Safety instructions
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Introduction

Contents of this chapter
This chapter contains information on themanual and gives other general information
for the reader.

Applicability
This manual is applicable to ACS880 drives, drive modules and inverter modules with
the ATEX-certified Safe disconnection function (option +Q971).

Target audience
This manual is intended for people who install, commission, use and service the
ATEX-certified Safe disconnection function (option +Q971) of the drive. Read the
manual before working on the drive. You are expected to know the fundamentals of
electricity, wiring, electrical components, electrical schematic symbols, functional
safety, and Ex regulations.

The ATEX-certified Safe disconnection function
When the drive/inverter module is equipped with the option +Q971, its Safe torque
off (STO) function is certified as a Safe disconnection function. It can be used as a
protective system to protect equipment in potentially explosive atmospheres. The
certificate is a Type examination certificate in accordance with the ATEX (and UKEX)
Product Directive.
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Commissioning the drive for a motor in a hazardous area
Commission the drive according to the requirements and limitations set by the
application, the motor manufacturer’s instructions, drive hardware and firmware
manuals, local laws and regulations, and this manual.

The certificate of the Ex motor typically requires that you set a minimum limit for the
output switching frequency of the drive. Make sure that the Ex motor is operated
above theminimumoutput switching frequency specifiedby themotormanufacturer.

Compliance with the ATEX (and UKEX) Product Directive
Thesystem integrator is responsible for the complianceof the completemotor thermal
protection circuit with the ATEX (and UKEX) Product Directive. If the compliance of
the system with the ATEX (and UKEX) Product Directive requires the motor thermal
protection, make sure that:

• thedrive/invertermodule is equippedwith theATEX-certifiedSafedisconnection
function (option +Q971)

• the motor thermal protection relay is ATEX/UKEX-compliant

• the motor thermal protection circuit is wired according to the instructions given
in this manual and in the motor manual and according to the installation
requirements of the relevant standard(s) of IEC/EN 60079 series.

Exclusion of liability
ABB is not responsible for the implementation, verification and validationof theoverall
safety system. It is the responsibility of the system integrator (or other party) who is
responsible for the overall system, Ex regulations and system safety.

The system integrator (or other responsible party) must make sure that the entire
implementation complies with the instructions in this manual, all relevant standards,
directives and local electrical code, and that the system is tested, verified and validated
correctly.

Quick reference guide for implementing a safety system

Task

Obey the requirements of the relevant standard(s) of the IEC/EN 60079 series for implementing
the temperature protection function of the Ex motor.

Select anATEX/UKEX-compliant protection relay that is compatiblewith themotor temperature
sensor(s).

Design the safety system.

Connect the wiring. See the wiring instructions in this manual.

Set the parameters related to the safety function (as listed in this manual).

Do the validation test. You can find instructions for the validation test in this manual.

Document the validation test procedure. You can find theguidelines for the validation test report
in this manual.
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Terms and abbreviations

DescriptionTerm

Directives 2014/34/EUand 1999/92/ECare commonly referred to as theATEX
directives (from "Atmosphères Explosibles")

ATEX

Frequency converter for controlling AC motorsDrive
Frequency converter enclosed in a metal frame or enclosure. Intended for
cabinet installation.

Drive module

An IEC term used in the context of explosive atmospheres (IEC 60079)Ex
Type of protection, flameproof enclosures (IEC/EN 60079-1)Ex d
Types of protection, increased safety (IEC/EN 60079-7)Ex eb, Ex ec
Motors used in explosive atmospheresEx motors
Optional pulse encoder interface module for safety encoderFSE-31
Safety functions module which supports the FSE-31 module and the use of
safety encoders

FSO-21

Safety functions module which does not support the use of encodersFSO-12
Hardware fault tolerance (IEC 61508)HFT
Inverter bridge, related components and drive DC link capacitors enclosed in
a metal frame or enclosure. Intended for cabinet installation.

Inverter module

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

Inverter unit

Average probability of dangerous failure on demand (IEC 61508)PFDavg

Average frequency of dangerous failures per hour (IEC 61508)PFH
Periodic test performed to detect failures in a safety-related system so that,
if necessary, a repair can restore the system to an “as new” condition or as
close as practical to this condition. (IEC 61508, IEC 62061)

Proof test

Safe acceleration rangeSAR
Safe brake controlSBC
Safe failure fraction (%) (IEC 61508)SFF
Safety integrity level (1…3) (IEC 61508, IEC 62061, IEC 61800-5-2)SIL
Safe stop 1 (IEC/EN 61800-5-2)SS1
Safe stop emergencySSE
Safe torque off (IEC/EN 61800-5-2)STO
There are three categories of stop functions defined by IEC/EN 60204-1:
• stopcategory0: anuncontrolledstopwherepower to themachineactuators

is removed immediately (for example, STO)
• stop category 1: a controlled stopwhere themachine actuators havepower

for stopping, after which the power is removed (SS1)
• stop category 2: a controlled stop where the machine actuators continue

to have power (SS2).

Stop category

Proof test interval. Defines the probabilistic failure rate (PFH or PFDavg) for
the safety function or subsystem. Performing a proof test at a maximum in-
terval of T1 is required to keep the SIL capability valid. Note that any T1 values
given cannot be regarded as a guarantee or warranty.

T1

Mission time: the period of time covering the intended use of the safety
function/device. After the mission time elapses, the safety device must be
replaced. Note that any TM values given cannot be regarded as a guarantee
or warranty. (IEC 61800-5-2)

TM

TheEquipment andProtective Systems Intended forUse in Potentially Explos-
ive Atmospheres Regulations 2016 (+ amendment SI 2019 No. 696)

UKEX

Potentially explosive atmosphere. Hazardous areas are divided into zones,
based on the frequency and duration of the occurrence of an explosive atmo-
sphere. (IEC/EN 60079-10)

Zone

Later in this manual, the term “drive” is used to refer to drives, drive modules and
inverter modules.

Introduction 11



Related manuals

CodeManual

Drive hardware

3AUA0000078093ACS880-01 drives (0.55 to 250 kW) hardware manual

3AUA0000128301ACS880-04 drive modules (200 to 710 kW, 300 to 700 hp) hardware manual

3AUA0000138495ACS880-04 single drive module packages hardware manual

3AXD50000025169ACS880-04XT drive modules (500 to 1200 kW) hardware manual

3AXD50000034664ACS880-04F drive modules hardware manual

3AXD50000274444ACS880-04FXT drive module packages hardware manual

3AXD50000028613ACS880-M04 Machinery drive hardware manual

3AXD50000045932ACS880-11 hardware manual

3AXD50000045933ACS880-31 hardware manual

3AXD50000022021ACS880-14 and -34 single drive module packages hardware manual

3AUA0000102324ACS880 multidrive cabinets and modules electrical planning instructions

3AXD50000048634ACS880 liquid-cooled multidrive cabinets and modules electrical planning

Inverter hardware

3AUA0000104271ACS880-104 inverter modules hardware manual

3AXD50000045610ACS880-104LC inverter modules hardware manual

Drive firmware

3AUA0000085967ACS880 primary control program firmware manual

3AUA0000098062ACS880 primary control program quick start-up guide

PC tools

3AUA0000094606Drive Composer start-up and maintenance PC tool user's manual

3AXD10000102417Functional safety design tool user’s manual

Safety

3AUA0000102301ACS880 multidrive cabinets and modules safety instructions

3AXD50000048633ACS880 liquid-cooled multidrive cabinets and modules safety instructions

www.abb.com/safetyABB Safety information and solutions

3AUA0000037223Motors and drives in potentially explosive atmospheres - What you need to
know

ht-
tps://new.abb.com/drives/seg-
ments/motors-and-
drives-in-potentially-ex-
plosive-atmospheres

Using motors with drives in potentially explosive atmospheres

Options

3AUA0000085685ACS-AP-I, -S, -W and ACH-AP-H, -W Assistant control panels user’s manual

3AUA0000132231ATEX-certified Safe disconnection function, Ex II (2) GD for ACS880 drives
(option +Q971)

3AXD50000015612FSO-12 safety functions module user’s manual

3AXD50000015614FSO-21 safety functions module user’s manual

3AXD50000016597FSE-31 pulse encoder interface module user’s manual

3AXD50000027782FPTC-02 ATEX-certified thermistor protection module, Ex II (2) GD (option
+L537+Q971) for ACS880 drives user's manual
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Implementing a motor thermal
protection circuit

Contents of this chapter
This chapter contains instructions on how to implement an ATEX/UKEX-compliant
motor thermal protection circuit with the ATEX-certified Safe disconnection function
(option +Q971) of the drive.

Overview
You can use the ATEX-certified Safe disconnection function (option +Q971) to
implement an ATEX/UKEX-compliant motor thermal protection circuit. The
ATEX-certified Safe disconnection function uses the drive/inverter Safe torque off
(STO) function. For a description of the STO function, see the drive/inverter hardware
manual. To comply with ATEX and UKEX certification requirements, you must obey
the instructions for the STO function in the drive/inverter hardware manual.

You can implement the motor thermal protection circuit with or without an FSO
module. The FSO module (FSO-12 or FSO-21) is an optional device used with ACS880
drives to implement additional safety functions. When an FSOmodule is installed, it
reserves the standard STO connection of the drive. With the safety function shown in
this manual, the FSO module activates the drive STO function immediately (STO) or
after a deceleration ramp (SS1). You can configure several different safety functions
in the FSOmodule at the same time. Thewiring andparameter settings in thismanual
show how to configure the ATEX-certified Safe disconnection function as a safety
function in the FSO module. For more information on the FSOmodule, see the FSO
module user's manuals.

In applicationswith Exmotor(s), multi-motor operationwith a single drive or inverter
unit is notpermitted. Eachdriveor inverter unit, including themotor thermal protection
circuit, can only control one motor.

3
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You cannot connect themotor temperature sensor directly to thedrive or FSOmodule.
You must use an ATEX/UKEX-compliant protection relay in between.

Asanalternative toanATEX/UKEX-compliantprotection relay, youcanuse theFPTC-02
ATEX-certified thermistor protection module, Ex II (2) GD (option +L537+Q971) to
implement the ATEX/UKEX-compliant motor thermal protection function. For more
information, see the FPTC-02 user's manual.

Note: The FPTC-02 module is compatible only with PTC sensors.

Operation principle

￭ Without an FSO module
When the protection relay detects overtemperature in the motor, it opens the STO
circuit of the drive. Themotor coasts to a stop. Themotor cannot start while the STO
function is active. For example diagrams, see sections Two-channel connection to
drive STO terminals (page 16) and One-channel connection to drive STO
terminals (page 18).

￭ With an FSO module
When the protection relay detects overtemperature in the motor, it de-energizes the
FSO inputs, which activates the STO function (stop category 0) or SS1 function (stop
category 1) of the FSO module. You must select the stop category according to the
system risk assessment.

STO function: The FSOmodule opens the STO circuit of the drive. The motor coasts
to a stop. The motor cannot start while the STO function is active.

SS1 function: Thedrivedecelerates themotor to zero speedaccording toauser-defined
ramp. The FSOmodule thenopens the STOcircuit of the drive. Themotor cannot start
while the STO function is active.

For example diagrams, see sectionOne-channel or two-channel connection to an FSO
module (page 20).

Two-channel connection to drive STO terminals

￭ General
This sectiondescribes an implementationof theATEX/UKEX-compliantmotor thermal
protection circuit. The circuit uses the ATEX-certified Safe disconnection function
(option +Q971) of the drive and a two-channel (redundant) connection to the drive
STO terminals.

￭ Implementing the reset of the safety function
Amanual reset ismandatory in themotor thermal protection function, if it is required
for ensuring the complianceof the systemwithEx regulations. After themotor thermal
protection function activates, the motor must not restart before a manual reset
command is given. You can implement a manual reset in the ATEX/UKEX-compliant
protection relay (recommended). Use the reset button of the relay, or connect an
external reset button to the relay. You can also configure a manual reset in the drive.

16 Implementing a motor thermal protection circuit



￭ Indications of the safety function
In this example, you can use the drive STO indication to indicate the motor
overtemperature.

Make sure that this indicationgenerates a fault if theprotection relay does not contain
a manual reset. See section Reset method and status indications (page 25).

￭ Connection diagram
The diagram below shows the connections. The system integrator must get the
components and do the installations drawn outside the drive border line.

3 3~
Ex M

24 … 240 V AC / DC

3

4

+24 V

XSTO
1

2

3

4

a)

1 2

3

4

Drive1

ATEX/UKEX-compliant protection relay. The relaymonitors a sensor circuit, and de-energizes the
XSTO inputs when necessary.

2

Motor temperature sensor3

Potentially explosive atmosphere4
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You can use the drive STO function for more than one external safety function at the same time
(for example, ATEX/UKEX-compliant motor thermal protection and emergency stop). You must
connect the STO activation switches or relays used in other safety functions in series with the
protection relay.

a)

Note: If you use the drive STO function to implement several safety functions, all of them will
generate the same STO indication when activated (defined by parameter 31.22). If each safety
function has a dedicated manual reset circuit in its safety relay, it is not necessary to configure
an additional reset in the drive. If the ATEX/UKEX-compliant protection relay does not have a
manual reset, parameter 31.22 must be set to Fault/Fault.

One-channel connection to drive STO terminals

￭ General
This sectiondescribes an implementationof theATEX/UKEX-compliantmotor thermal
protection circuit:

• The circuit uses the ATEX-certified Safe disconnection function (option +Q971)
of the drive.

• There is a one-channel (non-redundant) connection from the protection relay to
the drive STO terminals. Both STO inputs of the drive are connected to same
output contact of the protection relay.

• One output contact of the protection relay is connected to a digital input of the
drive.

• The drive shows an overtemperature indication when the digital input is
de-energized (the protection relay trips).

If you plan to use a one-channel (non-redundant) connection, make sure that you can
reach thenecessary safety integrity level (SIL). According toEN50495, SIL 1 is sufficient
for the protection of category 2 and 3 equipment.

￭ Implementing the reset of the safety function
Amanual reset ismandatory in themotor thermal protection function, if it is required
for ensuring the complianceof the systemwithEx regulations. After themotor thermal
protection function activates, the motor must not restart before a manual reset
command is given. You can implement a manual reset in the ATEX/UKEX-compliant
protection relay (recommended). Use the reset button of the relay, or connect an
external reset button to the relay. You can also configure a manual reset in the drive.

￭ Indications of the safety function
In this example, the indication of the safety function can come from these sources:

• the motor overtemperature indication (parameters 31.01…31.02, 35.11…35.12)

• the STO indication (parameter 31.22)

To prevent parallel indications, you can set some indication parameters to value No
indication, None or Event.

Make sure that at least one of these indications generates a fault if the protection
relay does not contain a manual reset. See section Reset method and status
indications (page 25).
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￭ Connection diagram
The diagram below shows the connections. The system integrator must get the
components and do the installations drawn outside the drive border line.

+24 V
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XSTO

b)

1
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4

c)
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DI6

+24VD

3~
Ex M
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Drive1

ATEX/UKEX-compliant protection relay. The relaymonitors a sensor circuit, and de-energizes the
XSTO inputs when necessary.

2

Motor temperature sensor3

Potentially explosive atmosphere4

You can use the drive STO function for more than one external safety function at the same time
(for example, ATEX/UKEX-compliant motor thermal protection and emergency stop). You must
connect the STO activation switches or relays used in other safety functions in series with the
protection relay.

Note: If you use the drive STO function to implement several safety functions, all of them will
generate the same STO indication when activated (defined by parameter 31.22). If each safety
function has a dedicated manual reset circuit in its safety relay, it is not necessary to configure
an additional reset in the drive. If the ATEX/UKEX-compliant protection relay does not have a
manual reset, parameter 31.22 must be set to Fault/Fault.

a)

The STO function of the drive must always have a redundant connection. Connect the XSTO ter-
minals 3 and 4 as shown in this figure.

b)

Connect to a digital input on the control unit for the protection relay status indication. In this
example, digital input DI6 is used.

c)
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One-channel or two-channel connection toanFSOmodule

￭ General
This section describes two implementations of the ATEX/UKEX-compliant motor
thermal protection circuit with an FSOmodule:

• The circuit uses the ATEX-certified Safe disconnection function (option +Q971)
of the drive.

• The FSO module (FSO-12 or FSO-21) is connected to the drive STO terminals.

• The protection relay is connected to the FSO module either with:
• a two-channel (redundant) connection, or
• a one-channel (non-redundant) connection. In this case, one output contact

of the protection relay is used for monitoring the status of the relay.

If you plan to use the one-channel connection in the protection relay, make sure that
youcan reach thenecessary safety integrity level (SIL). According tostandardEN50495,
SIL 1 is sufficient for the protection of category 2 and 3 equipment.

￭ Implementing the reset of the safety function
Amanual reset ismandatory in themotor thermal protection function, if it is required
for ensuring the complianceof the systemwithEx regulations. After themotor thermal
protection function activates, the motor must not restart before a manual reset
command is given. You can implement a manual reset in the ATEX/UKEX-compliant
protection relay (recommended). Use the reset button of the relay, or connect an
external reset button to the relay. You can also configure a manual reset in the drive.

￭ Indications of the safety function
In this example, the indication of the safety function can come from these sources:

• the motor overtemperature indication (parameters 31.01…31.02, 35.11…35.12)

• the STO indication (parameter 31.22)

• the STO indication in the FSO module (FSO parameter FSOGEN.61).

To prevent parallel indications, you can set some indication parameters to value No
indication, None or Event.

Make sure that at least one of these indications generates a fault if:

• the protection relay does not contain a manual reset, and

• the FSO module is not configured for a manual reset.

See sectionsResetmethodandstatus indications (page25) andFSOmodule (page27).
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￭ Connection diagram (two-channel connection)
The diagram below shows the wiring of the two-channel connection. The system
integratormust get the components and do the installations drawn outside the drive
border line.
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ATEX/UKEX-compliant protection relay. The relaymonitors a sensor circuit, and de-energizes the
FSO module inputs when necessary.
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￭ Connection diagram (one-channel connection)
The diagram below shows the wiring of the one-channel connection. The system
integratormust get the components and do the installations drawn outside the drive
border line.
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ATEX/UKEX-compliant protection relay. The relaymonitors a sensor circuit, and de-energizes the
FSO module input when necessary.

3

Motor temperature sensor4

Potentially explosive atmosphere5

Connect to a digital input on the control unit for the protection relay status indication. In this
example, digital input DI6 is used.

a)

If you set parameter 31.02 to Fault, motor overtemperature will cause the drive to trip on a fault.
In this case, you cannot use the SS1 function (stop category 1) of the FSO module.

In this one-channel connection, there is no redundant connection between the
protection relay and FSOmodule. But the STO connection signal between the FSO
module and STO circuit is redundant.

Sensors
Make sure that the sensor type and the on-off resistances of the used sensors agree
with the protection relay specifications. See the requirements for sensors and
installation from the documentation of the protection relay.
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Protection relays
The protection relay monitors the motor equipped with temperature sensors. The
sensor indicates the motor temperature for the protection relay. For example, with a
PTC thermistor,when themotor temperature reaches thewake-up level of the sensor,
the resistance of the temperature sensor increases sharply. The relay detects the
changeand indicatesmotorovertemperature through itsoutput contacts. Theopening
contacts open the STO circuit of the drive. This disconnects the power supply from
the motor.

Use an ATEX/UKEX-compliant protection relay only. The example uses an ABB
CM-MSS.41 thermistor motor protection relay. You can find more information in the
CM-MSS.41 data sheet (2CDC112216D0201 [English]). In this thermistor relay, it is
possible to implement a manual reset.

Include the protection relay test to the start-up and acceptance test of the motor
thermal protection circuit. See the relay documentation for the relay tests.

Wiring
When you install the motor thermal protection circuit, keep the switching (safety)
signal isolated from all other signals.

￭ Insulation of the sensor circuit
Whenyouconnect the temperature sensor(s) of theExmotor to thedriveSTOterminals
through a relay, make sure that there is reinforced (double) insulation between the
main circuit (motor) and the drive control unit as required by IEC 61800-5-1. The
insulation of the temperature sensor in the Ex motor and the insulation of the
protection relay form the insulation of the whole circuit. All Ex motors manufactured
by ABB have basic insulation between the main circuit and the temperature sensor.

￭ General wiring instructions
1. Install only the sensor circuit into the potentially explosive atmosphere.

The sensor circuit in the Ex Zone must comply with the requirements for the
applicable type of protection, such as:
• Ex d (IEC/EN 60079-1)
• Ex eb (IEC/EN 60079-7, Ex e in EN 60079-7:2007 and IEC 60079-7:2006)
• Ex ec (IEC/EN 60079-7, Ex nA in IEC/EN 60079-15:2010).

2. Install the drive or inverter unit, including the components of the ATEX-certified
motor thermal protection function, outside thepotentially explosive atmosphere.

3. For the sensor connection, ABB recommends to use shielded twisted-pair cable.
This type of cable decreases electromagnetic interference in the sensor circuit.

4. Route the sensor cables away from the motor cable. Power cables can cause
electromagnetic interference in the sensor circuit.

5. Groundall sensor cable shields to a single groundingpoint outside thepotentially
explosive atmosphere. 360-degree grounding of the cable shields at the cable
entry of the drive is recommended. Do not connect the cable shields to ground
at the sensor end of the cable.

6. Connect the control cable shields to the chassis only.
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Note:ABB recommends touse shielded twisted-pair cable for the connectionbetween
the protection relay and drive control unit when:

• the drive is not installed into a cabinet, or

• the drive is not installed into the same cabinet as the protection relay.
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Parameter settings

Contents of this chapter
This chapter lists the parameters that you have to set for the ATEX/UKEX-certified
motor thermal protection functions in this manual.

Drive / inverter

￭ Switching frequency limitation
The certificate of the Ex motor typically requires that you set a minimum limit for the
switching frequency of the drive.

For ABB Ex motors, use parameter 95.15 to set the required minimum switching
frequency. For more information, refer to the drive firmware manual.

ForExmotors suppliedbyothermotormanufacturers, contact themotormanufacturer
for the correct value and your local ABB representative for instructions on how to
make the parameter setting in the drive.

￭ Reset method and status indications
To configure amanual reset for the temperature protection function in the drive, you
canset either theSTO indication (parameter31.22) or themotor temperature indication
so that it generates a fault.

31.22 STO indication run/stop

Set this parameter to value Fault/Fault or Fault/Warning.

• Fault/Fault: This generates a fault in the drive/inverter unitwhenSTO is activated.

• Fault/Warning: This generates a fault in the drive/inverter unit when the drive is
running and warning when the drive is stopped.
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When the drive/inverter unit generates a fault indication because of STO activation,
you must reset the drive/inverter unit before you can restart the drive.

Note: You can also configure the FSOmodule so that it sends a fault to the drive each
time it activates the drive STO function. See parameter FSOGEN.61.

Motor overtemperature indication

There are two ways to configure the motor overtemperature indication.

Example 1

The ACS880 primary control program has two separate temperature monitoring
functions. In this example, one of these functions (External event 1) is configured to
monitor digital input DI6. When the input is de-energized (0), the function triggers
the user-selected indication and shows the user-defined message. To configure the
motor overtemperature indication in the drive:

1. Select thedigital inputwhich shows the statusof the external event: set parameter
31.01 External event 1 source to value DI6. You can also use another digital input.

2. Select the type of the External event 1: set parameter 31.02 External event 1 type
to Fault,Warning orWarning/Fault. If you set this parameter to Fault, the drive
trips due to overtemperature and you must reset the drive with a manual reset
commandbefore youcan restart thedrive. If youuseanFSOmoduleandparameter
31.02 is set to Fault, youmust configure the safety function in the FSOmodule so
that it activates the STO function (stop category 0). The use of the SS1 stopping
function is not possible with this motor overtemperature indication method.

3. If necessary, edit the indication message. You can use the control panel or Drive
Composer PC tool to edit messages.

Example 2

In this example, the motor temperature is read from digital input DI6.

1. SelectPTCDI6 as the sourceof the temperaturewithparameter 35.11 Temperature
1 source. Use the same setting also with Pt100 sensors.

2. By default, the overtemperature indication is configured to give a warning. To
generate a fault instead, set parameter 35.12 Temperature 1 fault limit to4000ohm.

3. If necessary, edit the indication message. You can use the control panel or Drive
Composer PC tool to edit messages.

For more information, see ACS880 primary control program firmware manual
(3AUA0000085967 [English]).

31.11 Fault reset selection

Select the correct source of an external fault reset signal with parameter 31.11 Fault
reset selection.

￭ Other recommended settings
ABB recommends that you also set these parameters to improve the safety of the
application:

• minimum and maximum speeds (parameter group 30)

• maximum current, power and torque (group 30)

• acceleration and deceleration times
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• stall protection (parameters 31.24…31.28)

• motor load curve (parameters 35.50…35.55)

• motor cable protection (parameters 35.60…35.62)

For more information, see the drive firmware manual.

FSO module
If you use an FSOmodule in the safety system configuration, set the parameters
according to the system requirements. Example values are shown in this section.

The person who configures the safety functions in the FSO module must be a
competent person as required by IEC 61508-1 clause 6. In this context, the person
must have expertise and knowledge of functional safety, the safety functions and the
configuration of the FSO module. ABB has training courses on the FSOmodule.

Youmust use the Drive Composer pro PC tool to set the FSOmodule parameters. You
also need a password to be able to download the configuration to the FSO module
from Drive Composer pro. For the default password of the FSO module, see the
applicable FSO module user’s manual. For more information on the Drive Composer
pro PC tool, see Drive Composer start-up and maintenance PC tool user's manual
(3AUA0000094606 [English]).

Note:When thedrive is running/modulating, you cannot change thepassword, adjust
parameter values, or upload or download the FSO configuration file.

Follow the configuration steps described in the applicable FSOmodule user’smanual,
chapter Configuration.

There are parameters that you must always set when you use the FSO module, and
parameters that are related only to some safety functions. This section lists the
parameters that are related to option +Q971. The example values are applicable to the
two-channel wiring example in section Connection diagram (two-channel
connection) (page 21). The protection relay is connected to digital inputs X113:1 and
X114:1 of the FSO module.

If you use an FSO-21module with a FSE-31 pulse encoder interfacemodule and safety
encoder, set the parameters listed in section FSE module and safety encoder
parameters (page 33).

You can configure the FSO module so that it opens the drive or inverter STO circuit
immediately (STO function in theFSOmodule, stop category0) or after adeceleration
ramp (SS1 function in the FSO module, stop category 1). In the first case, the FSO
module activates the STO function in the FSOmodule. In the second case, it activates
the SS1 function. Example values are given for both cases. Select the stop category
according to the system risk assessment. Do not configure the STO function and the
SS1 function to the same input at the same time.

Note: Setting parameters related to STO, SSE andSS1 can also have an effect on other
safety functions. You must take all safety functions into consideration when you
configure the FSO module. See the applicable FSO module user’s manual and safety
option user's manual.
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Note: The FSOmodule has a factory reset button. The factory reset button clears the
configuration and sets the parameters to the factory default values. These values are
not the same as the pre-set values in an FSOmodule that was ordered as an option
(with a plus code). You cannot restart the drive with the factory default values. If you
do a factory reset of the FSO module, you must reconfigure the FSO module and set
all applicable parameters. Because of this, it is recommended to save the FSO safety
file with the button Save safety file in the Drive Composer pro PC tool. For more
information, see the FSOmodule user'smanual and theDriveComposer PC tool user's
manual.

￭ General parameters
These parameters are common to all safety functions in the FSO module.

DescriptionExamplevalueNameIndex

Sets thedigital output that indicates thecompletion
of any stop function. Active when the FSOmodule
has completed the STO, SSE or SS1 function.

NoneStop completed
output

FSOGEN.11

Sets the synchronous motor speed.100.0 rpmMotor nominal
speed

FSOGEN.21

Sets the nominal motor frequency. Adjust the de-
fault value to meet the ratings of the motor in use.

50.00 HzMotor nominal fre-
quency

FSOGEN.22

Sets the power-up acknowledgement method of
the FSO module.

AutomaticPower-up acknow-
ledgement

FSOGEN.41

Automatic: You do not need to push a reset button
after switchingon theFSOmodule. TheFSOmodule
generates the acknowledgement signal automatic-
ally after the power-up.

Manual:TheFSOmodule reads theexternal acknow-
ledgement signal through the digital input defined
by parameter FSOGEN.42.

Make sure that the value is Automatic.

Sets the digital input for the acknowledgement
signal when parameter STO.02 has valueManual.

None or eg.
DI X113:2

Acknowledgement
button input

FSOGEN.42

None: No acknowledgement signal connected/re-
quired (parameter STO.02 has value Automatic).

DIX113:2:Theacknowledgementsignal (reset circuit)
is connected to this digital input.

In the safety function described in thismanual, you
canuse this parameter to implement amanual reset
in the FSO module.

Sets the general zero speed limit for safety func-
tions when a safety encoder is not used.

90.0 rpmZero speedwithout
encoder

FSOGEN.51

STO function: The value has no effect.

SS1 function: The FSOmodule activates the drive
STO functionwhen the drive decelerates themotor
speed below this value. Adjust the default value ac-
cording to application requirements.
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DescriptionExamplevalueNameIndex

Sets the general zero speed limit for safety func-
tions when a safety encoder is used.

0.0 rpmZero speedwith en-
coder

FSOGEN.52

STO function: The drive STO function is active
(cannot be reset) until themotor speed is less than
or equal to this value.

SS1 function: The FSOmodule activates the drive
STO functionwhen the drive decelerates themotor
speed below this value. Adjust the default value ac-
cording to application requirements.

Note: This parameter is used only with FSO-21 and
when a safety encoder is used in the application.
Sets the type of the event that the FSO module
generates and sends to the drive after external re-
quests that end to a successful activation of the
drive STO function (STO, SSE or SS1).

WarningSTO indication ext
request

FSOGEN.61

None, Warning, Event: You do not have to reset the
drive/inverter unit.

Fault: You have to reset the drive/inverter unit.

In the safety functionsdescribed in thismanual, you
can use this indication as themotor overtemperat-
ure indicationmessage and to implement amanual
reset. Adjust the default value when necessary.

Sets the type of the event that the FSO module
generatesandsends to thedrive for limit hitsduring
ramp and time monitoring of safety ramps SAR0
and SAR1.

FaultSTO indication
safety limit

FSOGEN.62

STO function: The value has no effect.

SS1 function:When themotor speeddoesnot follow
the stop rampor the time limit is exceeded, the FSO
module activates the STO function and generates
this user-defined indication. Adjust the default
setting if necessary. If you select Fault, you must
reset the drive before you can restart it.

￭ Parameters for the STO function
These parameters are related to the STO function of the FSO module. With stop
category0, theFSOmodule activates theSTO function inovertemperature situations.
Also, the FSO module can activate the STO function in fault situations.

DescriptionExamplevalueNameIndex

Sets theacknowledgementmethodused in theSTO,
SSE and SS1 functions.

Automatic or
Manual

STO acknowledge-
ment

STO.02

Automatic:TheFSOmodule resets theSTO function
automatically after the STO request is removed.

Manual:TheFSOmodule reads theexternal acknow-
ledgement signal through the digital input defined
by parameter FSOGEN.42. In the safety functions
described in this manual, you can use this setting
to implement amanual reset for themotor temper-
ature protection function in the FSO module.

Sets the digital input that is connected to the
primary input of the STO function.

STO: DI X113:1
& X114:1

STO input ASTO.11

If you set this parameter to DI X113:1 & X114:1, set
parameter SS1.11 to None.

SS1: None

Parameter settings 29



DescriptionExamplevalueNameIndex

Sets the digital input that is connected to the sec-
ondary input of the STO function.

NoneSTO input BSTO.12

Sets the timeafterwhich thedrive can restartwhen
theFSOmodulehasactivated theSTOfunctionand
opened the drive STO circuit. With this parameter,
you can let the drive restart before the motor has
stopped (fly-start). This parameter is relevant only
if the STO function is requested from STO input A
(STO.11) or STO input B (STO.12).

2000 msRestart delay after
STO

STO.13

STO function: Adjust the value when necessary. If
you do not use the fly-start feature, set this para-
meter to the same value as parameter STO.14.

SS1 function: This value has no effect.

Sets the time that is needed to coast the motor to
a standstill frommaximum process speed. If this
time is not known, it canbemeasuredwith theDrive
Composer pro PC tool when an encoder is used for
motor control (otherwise you have to make sure
that themotor shaft has stopped rotating by other
means, eg, visually).

2000 msTime to zero speed
with STO and mod-
off

STO.14

Acknowledgement is allowedafter coast stop in the
STO, SSE and SS1 functions (when SBC is not used).
If the drive STO is activated ormodulation stopped
while a monitoring safety function is indicating
“unsafe”, after this time acknowledgement is al-
lowed. For example, if the drive modulation is lost
during SLS deceleration ramp, SLS OKwill be indic-
ated after this time has elapsed.

STO function: This parameter sets the time after
which the STO function is completed and the STO
completed indication goes on. Parameter STO.13
defines the time after which the acknowledgement
is allowed. Adjust the value according to application
requirements.

SS1 function: This parameter is used only when the
motor speed does not follow the ramp settings or
the time monitoring limit is exceeded and the FSO
module activates the STO function. Adjust the value
according to application requirements.

Whenan encoder is used: This parameter is relevant
only if there is an encoder failure and the FSO
module activates the STO function.

SBC usage

Sets how the mechanical brake is used together
with the STO function.

NoneSTO SBC usageSBC.11

In the safety functions described in this manual,
this feature is not usedand thisparameter has value
None.

I/O settings

Sets the diagnostic pulse of digital input X113:1 on
or off. On: The input monitors that it receives test
pulses.

On1)DI X113:1 diag pulse
on/off

SAFEIO.33

In this example, the STO/SS1 request is connected
to this digital input.
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DescriptionExamplevalueNameIndex

Sets the diagnostic pulse of digital input X114:1 on
or off. On: The input monitors that it receives test
pulses.

On1)DI X114:1 diag pulse
on/off

SAFEIO.37

In this example, the STO/SS1 request is connected
to this digital input.

1) The safety data in this manual is based on the assumption that this diagnostic measure for the wiring is active
(On). If pulsing is disabled, you must consider other measures to avoid failures in wiring.

￭ Parameters for the SSE function
These parameters are related to the Safe stop emergency (SSE) function of the FSO
module. The safety functions described in this manual do not use this function, but
the FSO module can activate the SSE function in internal fault situations.

DescriptionExamplevalueNameIndex

Sets the type of the SSE function.Immediate
STO or
Emergency
ramp

SSE functionSSE.13

Immediate STO:TheFSOmodule activates thedrive
STO function immediately after the SSE request
(stop category 0).

Emergency ramp:TheFSOmodule first rampsdown
the motor speed and when the speed is below the
zero speed limit (parameter FSOGEN.51 or
FSOGEN.52) it activates the STO function (stop
category 1). SAR0 parameters define the
deceleration ramp (for more information, see the
FSO module user’s manual).

SBC usage

Sets the absolute speed below which the FSO
module activates the brake (SBC) while ramping.

0.0 rpmSSE/SS1 SBC speedSBC.15

0.0 rpm: The feature is not in use.

In the safety functions described in this manual,
this feature is not used. Make sure that the value is
0.0 rpm.

￭ Parameters for the SS1 function
Set these parameters only if youwant that the FSOmodule activates the SS1 function
in overtemperature situations (stop category 1).

DescriptionExamplevalueNameIndex

Activatesordeactivates theSS1 functionandshows
the version of the SS1 function.

Version 1SS1 activity and ver-
sion

SS1.01

Version 1: Activates version 1 of the SS1 function.
For more information, see the FSO module user’s
manual.

Sets the digital input that is connected to the
primary input of the SS1 function.

STO: None

SS1:DI X113:1 &
X114:1

SS1 input ASS1.11

If you set this parameter to DI X113:1 & X114:1, set
parameter STO.11 to None.

Sets the digital input that is connected to the sec-
ondary input of the SS1 function.

NoneSS1 input BSS1.12
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DescriptionExamplevalueNameIndex

Sets themethodused for theSS1monitoring.Adjust
the default value when necessary.

SS1-t or SS1-rSS1 typeSS1.13

Timemonitoring (SS1-t): The FSOmodulemonitors
that a user-defined deceleration time limit is not
exceeded. (See parameter SS1.14.)

Rampmonitoring (SS1-r): TheFSOmodulemonitors
that the motor decelerates along a user-defined
stop ramp. (See SAR1 ramp parameters 200.112,
SARx.21, SARx.22 and SARx.02.)

Sets the monitoring delay after which the FSO
module activates the drive STO and SBC at the
latest, if the motor speed has not gone below the
zero speed limit (parameter FSOGEN.51 or FSO-
GEN.52) yet.

20000 msSS1-t delay for STOSS1.14

Timemonitoring: This value sets the security delay
that the FSO module monitors. Adjust the default
value when necessary.

Ramp monitoring: This value has no effect in the
operation.

SAR1 ramp settings

Sets the target time for the stop ramp SAR1 that is
used in the SS1 and function. Adjust the default
value when necessary.

2000 msSAR1 ramp time to
zero

200.112

The target time is the time inwhich the drive decel-
erates the motor from the speed defined by para-
meter 200.202 to zero.

Note:With value0ms, thedriveuses theemergency
stop ramp set by drive parameter 23.23. See SS1
ramp parameters in the drive/inverter
unit (page 33). Also in this case, the FSO module
only monitors the actual ramp (ramp monitoring
or time monitoring).
Sets a speed value that the FSO module uses as a
referencepoint in rampparameter calculations. See
SAR1 ramp parameters 200.112, SARx.21, SARx.22
and SARx.02. Adjust the default value when neces-
sary.

1500 rpmSAR speed scaling200.202

Sets the initial allowed range for the SAR0/SAR1
ramp. This parameter moves the location of the
maximummonitoring ramp forward on the time
axis, when monitoring is started. The slope of the
ramp stays the same as defined with parameters
200.202andSARx.22. Formore information, see the
FSO module user’s manual.

100 msSAR initial allowed
range

SARx.02

Time monitoring: This value has no effect in the
operation.

Ramp monitoring: Adjust the default value when
necessary.
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DescriptionExamplevalueNameIndex

Sets the minimum ramp time for the SAR1 ramp
monitoring.

1000 msSAR1min ramptime
to zero

SARx.21

Time monitoring: This value has no effect in the
operation.

Ramp monitoring: Sets the minimum stop ramp
time for the emergency stop. Adjust the default
value when necessary.

Note:With value 0 ms, the minimum ramp is not
monitored.
Sets the maximum ramp time for the SAR1 ramp
monitoring.

3000 msSAR1 max ramp
time to zero

SARx.22

Time monitoring: This value has no effect in the
operation.

Ramp monitoring: Sets the maximum stop ramp
time for the emergency stop. Adjust the default
value when necessary.

SBC usage

Sets the absolute speed below which the FSO
module activates the brake (SBC) while ramping.

0.0 rpmSSE/SS1 SBC speedSBC.15

0.0 rpm: The feature is not in use.

In the safety functions described in this manual,
this feature is not used. Make sure that the value is
0.0 rpm.

SS1 ramp parameters in the drive/inverter unit

If you use the SS1 function (stop category 1) and set FSO parameter 200.112 to 0 ms,
also set the drive parameters as follows:

• set 21.04 Emergency stop mode to Eme ramp stop (Off3)

• set 23.23 Emergency stop time according to application requirements.

If FSO parameter 200.112 is set to 0 ms, drive parameters define the stop ramp that
is used in the SS1 function. Also, the FSOmodulemonitors the actual stop ramp (ramp
monitoring or timemonitoring). Formore information, see the drive firmwaremanual
and FSOmodule user's manual.

￭ FSE module and safety encoder parameters
Set these parameters only when you use a safety pulse encoder and the FSE-31 pulse
encoder interface module with the FSO-21 module.

DescriptionExamplevalueNameIndex

Activates the FSE-31 encoder interface and shows
the version of the encoder parameter groups (91
and 92).

Version 1FSE 3X act and par
version

200.231

Shows the number of safety encoders connected
to the FSE module.

Singleencoder
CH1

Number of en-
coders

200.232

Activates the safety encoder and shows the version
parameter group S_ENCGEN.

Version 1Safe pulse encoder
version

S_ENCGEN.01

Sets the action taken when there is a problemwith
the FSE module or the safety encoder.

STOFSE diagnostic fail-
ure reaction

S_ENCGEN.11

STO: The FSOmodule goes into the Fail-safe mode
and activates the drive STO function.
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DescriptionExamplevalueNameIndex

Sets theencoder speedcross comparison tolerance.
This defines howmuch the axle speed of themotor
can change within 1 ms.

1.0 rpmEnc speed cross
comp tolerance

S_ENCGEN.14

Adjust the default value to meet the motor in use.

This parameter is used for the encoder diagnostic.
It defines the maximum difference between the
speed information from channel A and B of the en-
coder. If the difference of these two values is more
thandefinedby this parameter, FSOwill safely stop
the system (STO).

The suitable value depends on the configuration
(motor and load). Typically this value is between
2 … 10 rpm. A value that is too small will cause an
encoder fault (A7D8). A value that is too large will
prevent the encoder diagnostic related to this
parameter.

Sets the rotation direction for the safety encoder.1Gear numerator en-
coder 1

S_ENCGEN.41

With this parameter, you can change the rotation
direction of the motor. Adjust the default value if
necessary.

Sets the typeof the safety encoder interfacemodule
1.

FSE-31Module 1 type91.11

Sets the slot in which the safety encoder interface
module 1 is located.

2Module 1 location91.12

Activates or deactivates the communication with
the safety encoder interface module 1 and sets the
type for the safety encoder.

HTL1Encoder 1 type92.01

Sets the safety encoder interface module that the
safety encoder 1 is connected to.

Module 1Encoder 1 source92.02

Sets the number of HTL pulses per revolution for
safety encoder 1.

2048Pulses/revolution92.10

Adjust the default value tomeet the safety encoder
in use. Make sure that the value is according to the
encoder nameplate.

Sets themaximumpulse frequency rangeofencoder
1. Adjust the default value to meet the motor and
safety encoder in use. You can use this formula to
define the value: (r_max [rpm] / 60 × ppr_snc
[p/rev]) / 1000 + 10%, where

300 kHzAcceptedpulse freq
of encoder 1

92.17

• r_max: themaximummotor speed (rpm) used in
the application (or the motor nominal speed)

• ppr_enc: pulses/revolutionof the safety encoder
(parameter 92.10).

Mechanical brake control
If you use a mechanical brake with the motor thermal protection circuit, pay special
attention to the control of the mechanical brake.

If themotor deceleration by themechanical brake causes extra heat generation in the
Ex zone, make sure that the use of the brake does not increase the temperature too
much. In this case,make sure that themechanical brake is activatedonly at zero speed
(see parameters SBC.11, SBC.15 and FSOGEN.51 or FSOGEN.52).

In some cases you cannot use the brake for the motor deceleration when the motor
thermal protection circuit has tripped and the motor temperature is too high.
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Formore information, see thedrive firmwaremanual (or theFSOmodule user’smanual
if you use the Safe brake control (SBC) function of the FSO module).
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Start-up and validation test

Contents of this chapter
This chapter describes the start-up, validation test procedure, and validation of the
safety function.

Validation of the safety functions
Youmust do a validation test tomake sure that the safety function operates correctly
and according to the safety requirements.

￭ Competence
The person who does the validation test of the safety function must be a competent
person with expertise and knowledge of the safety function and functional safety, as
required by IEC 61508-1 clause 6 and Ex regulations. This personmust document and
sign the test procedures and report.

￭ Validation procedure
If you use an FSOmodule in the safety system, youmust validate the general settings
of the FSO module and the safety encoder (if used) before you validate the safety
function. Refer to the FSOmodule user'smanual, chapterVerification and validation.

You must do the validation test using the checklist given in this manual and the
validation test plan of the complete safety system:

• at the initial start-up of the safety function

• after changes related to the safety function (wiring, components, safety function
-related parameter settings, etc.)

• after changes related to the power unit or its circuit boards

5
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• after maintenance work related to the safety function

• at the proof test of the safety function.

The validation test must include at least the following steps:

• you must have a validation test plan

• you must test all commissioned functions for correct operation, from each
operation location

• you must document all validation tests

• you must sign and store the validation test report for further reference.

￭ Validation test reports
You must store the signed validation test reports in the logbook of the machine and
in the explosion protection document under the scope of the ATEX User Directive
1999/92/EC or The Dangerous Substances and Explosive Atmospheres Regulations
2002 (UK). The report must include, as required by the referred standards:

• a description of the safety application (including a figure)

• a description and revisions of safety components that are used in the safety
application

• a list of all safety functions that are used in the safety application

• a list of all safety-related parameters and their values

• documentation of start-up activities, references to failure reports and resolution
of failures

• the test results for each safety function, checksums, date of the tests, and
confirmation by the test personnel.

You must store any new validation test reports done due to changes or maintenance
in the logbook of the machine and in the explosion protection document under the
scope of the ATEX User Directive 1999/92/EC or The Dangerous Substances and
Explosive Atmospheres Regulations 2002 (UK).

Start-up and validation test
Use the Drive composer PC tool or a control panel to do the validation test. If you use
an FSOmodule, you must use the Drive composer pro PC tool.

Action

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

Initial status

Make sure that there is a safety requirement specification and a validation plan for the safety
system.

Make sure that the required SIL level is achieved.

With an FSO-21 and FSE-31 module: If you use a safety encoder in the safety application, validate
the safety encoder interface as described in FSO-21 safety functions module user’s manual
(3AXD50000015614 [English]), chapter Verification and validation.
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Action

Make sure that the drive is ready for use, that is, you have done the tasks of the drive start-up
procedure. See the hardware manual.

Make sure that the drive STO function is configured and validated. See the hardware manual.

With an FSOmodule: Make sure that the FSO STO function is configured and validated.

Internal monitoring of the FSOmodule can trigger the STO function even if you have not defined
an external request signal. The STO function must be validated before other safety functions.

Note: If you use a safety encoder, and parameter S_ENCGEN.11 is set to Est switch not active
load, both STO function with speed estimate and STO function with encoder feedback must be
tested -most importantly, the valueofparameter STO.14mustbe set according to theapplication
requirements.

Checks and settings with no voltage connected

Stop the drive and do the electrical safety precautions in the drive safety instructions.

Make sure that the classification of themotor thermal protection function (ATEX/UKEX-certified
temperatureprotection relayandSafedisconnection function) corresponds to theExclassification
of the environment and the Ex motor.

The motor manufacturer selects the sensors for the motor temperature measurement. Make
sure that the temperature on-off resistancesmatch those of the protection relay. Alsomake sure
that there is basic or reinforced insulation between the sensor and the motor main circuit.

Make sure that the installation of themotor temperature sensor complieswith the requirements
for the applicable type of protection. See section Wiring (page 23).

Make sure that thewires are connected to the correct terminals and that the terminal connections
are tightened to the correct torque.

Settings with voltage connected

Set the parameters related to the safety function. See chapter Parameter settings (page 25).

Configure themotorovertemperature andSTO indications. See sectionResetmethodandstatus
indications (page 25).

If a manual reset is not implemented in the protection relay(s), make sure that the drive (or FSO
module) is configured for a manual reset of the safety function.

Validation test

Do a short-circuit detection test: cause a short-circuit in the sensor circuit.

Make sure that the drive STO is activated and that the correct indications are shown.

Inverter units with parallel R8i inverter modules: Make sure that STO is activated in each inverter
module.

Do a wire break detection test: disconnect the sensor circuit.

Make sure that the drive STO is activated and that the correct indications are shown.

Inverter units with parallel R8i inverter modules: Make sure that STO is activated in each inverter
module.

Do an overtemperature monitoring test: increase the resistance of the sensor circuit above the
trip limit.

Make sure that the drive STO is activated and that the correct indications are shown.

Inverter units with parallel R8i inverter modules: Make sure that STO is activated in each inverter
module.

With the drive in the tripped state, try to start the drive. Make sure that it does not start before
you have reset the protection relay and/or the faults in the drive.
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Action

Make sure that the drive generates none of these faults:

• STO hardware failure (5090)
• Safe torque off 1 loss (FA81)
• Safe torque off 2 loss (FA82)
If the drive generates these faults, refer to ACS880 primary control program firmware manual
(3AUA0000085967 [English]).

Create a backup file of the drive parameters with the Drive composer PC tool or control panel.

If you use an FSOmodule, save the FSO safety file (button Save safety file in the Drive composer
pro PC tool).

Fill in and sign the validation test report. Store the report in the logbook of the machine.
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Technical data

Contents of this chapter
This chapter contains a list of related standards anddirectives, safety data, drive ATEX
and UKEX certificates, and Declaration of Conformity documents.

Related standards and directives

Safety devices required for the safe functioning of equipment with respect
to explosion risks

EN 50495:2010

Functional safety of electrical/electronic/programmable electronic safety-
related systems.

IEC 61508:2010

Part 1 – General Requirements

Part 2 – Requirements for electrical/electronic/programmable electronic
safety-related systems

Adjustable speedelectrical powerdrive systems–Part 5-2: Safety requirements
– Functional

EN 61800-5-2:2007
IEC 61800-5-2:2016

Safety of machinery – Functional safety of safety-related control systemsEN IEC 62061:2021

Functional safety – Safety instrumented systems for the process industry
sector – Part 1: Framework, definitions, system, hardware and application
programming requirements

IEC 61511-1:2017 Ed.2.1

ATEX Product Directive (EU)2014/34/EU

Supply of Machinery (Safety) Regulations 2008 (UK)

TheEquipment andProtective Systems Intended forUse in Potentially Explos-
ive Atmospheres Regulations 2016 (+ amendment SI 2019 No. 696) (UK)

6
Technical data 41



Safety data

￭ Drive/inverter module STO function
The drive/inverter module hardware manual contains the safety data for the internal
Safe torque off function (STO).

￭ Drive/inverter module STO function and an FSO module
The table below lists the safety data for the Safe disconnection function, including
the safety data of the FSOmodule, the FSE-31 module (optional) and the safety data
of worst case ACS880 Safe torque off (STO). See One-channel or two-channel
connection to an FSOmodule (page 20).

Note:

• The PFD values of the drive STO and the FSO and FSE-31 modules are based on
T1 (proof test interval) of 2 or 5 years. The safety data and SIL capability are valid
only when proof testing is done with an interval of maximum 2 or 5 years.

• The safety data in the table is valid only when parameter settings for the FSO
digital inputs are done according to section FSO module (page 27) in chapter
Parameter settings.

• The FSE-31 module is included in the calculations for the FSO module.

• The safety integrity of the protection function must be verified as required in
EN 50495. The SIL capability of the drive/inverter module internal STO and the
FSOandFSE-31modules is up to SIL 3whenparameter settings for the FSOdigital
inputs are done according to section FSOmodule (page 27) in chapter Parameter
settings.

• The PFD value defines the safety integrity for a low-demand application (demand
rate < 1/year) in respect to random failure rate.

• The safety data below contains the failure rates (PFD) of the FSO and FSE-31
modules and the drive internal STO.

Two-channel connectionOne-channel connection

33SIL capability

2.26E-082.27E-08PFH (1/h)

1.55E-041.55E-04PFDavg (T1 = 2 a)

3.41E-043.41E-04PFDavg (T1 = 5 a)

33SC

2020TM (a)

3AXD10000113948 M

Safety block diagrams

The safety block diagrams show the components that are included in the safety data
calculations. The dashed line identifies a component that is not included in the safety
data calculations shown in this manual. See One-channel or two-channel connection
to an FSOmodule (page 20).
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One-channel digital input

1 2 3 4

Customer motor sensor(s)1

Customer protection relay(s)2

FSO module (and FSE-31 module, if used)3

Drive STO4

Two-channel digital input

1 2 3 4

Customer motor sensor(s)1

Customer protection relay(s)2

FSO module (and FSE-31 module, if used)3

Drive STO4

￭ Response times
The response time of the Safe disconnection (STO) function is < 50ms for all ACS880
drives. For the exact response times for each drive/inverter module type, see the
drive/inverter module hardware manual.

When the function contains the FSO module, the response time of the Safe
disconnection function is < 100 ms.
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Markings of the drive/inverter module

1 2 3 4 5 6

7

CEmarkingwithNotifiedBody identification: Themanufacturerdeclares that theproduct conforms
with ATEX Product Directive 2014/34/EU.

1

Notified Body: Eurofins Expert Services

UKCA marking with Approved Body identification: The manufacturer declares that the product
conforms with The Equipment and Protective Systems Intended for Use in Potentially Explosive
Atmospheres Regulations 2016 (+ amendment SI 2019 No. 696).

2

Approved Body: Eurofins E&E CML Limited

Specific marking of explosion protection3

Equipment group II: Product for surface industry (other than mining applications)4

Equipment category 2. Parentheses show that thedrive (or inverter unit)must be installed outside
the potentially explosive atmosphere.

5

Certified for use in explosive atmospheres caused by:6

G = gases, vapors or mists, D = dust.

Certificate references7

3AXD50000003122 E
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ATEX certificate
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UKEX certificate
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Declaration of Conformity (EU)

1/2 3AXD10000349987 rev.H
                                                                                                                                                           

EU Declaration of Conformity
ATEX Directive 2014/34/EU 

We
Manufacturer: ABB Oy
Address: Hiomotie 13, 00380 Helsinki, Finland.
Phone: +358 10 22 11
declare under our sole responsibility that the following products:

Frequency converters

ACS880-07, -17, -37, -107   

ACS880-07CLC, -07LC, -17LC, -37LC, -107LC 

identified with serial numbers beginning with 1 or 8

with regard to the safety function

ATEX certified thermal motor protection (option codes +L513 +Q971, +L514 +Q971) 

are in conformity with all the relevant requirements for protective system of EU Directive for 
Equipment for Explosive atmospheres 2014/34/EU.

Specific marking of explosion protection

     II (2) GD

The following harmonized standard has been applied:

EN 50495:2010 Safety devices required for the safe functioning of equipment with 
respect to explosion risks

The following other standards have been applied:

EN 61800-5-2:2007
IEC 61800-5-2:2016

Adjustable speed electrical power drive systems – Part 5-2: Safety 
requirements - Functional

IEC 61508:2010, parts 1-2 Functional safety of electrical / electronic / programmable 
electronic safety-related systems

Notified Body:    Eurofins Electric & Electronics Finland Oy, Notified Body number: 0537, Address: 
Kivimiehentie 4, 02150 Espoo, Finland

has assessed the conformity of the “ATEX certified thermal motor protection” function and has 
issued the certificate EESF 20 ATEX 049.
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2/2 3AXD10000349987 rev.H
                                                                                                                                                           

The products referred in this Declaration of conformity fulfil the relevant provisions of other 
European Union Directives which are notified in Single EU Declaration of conformity
3AXD10000497305. 

Helsinki, 19 Jun 2023 

Signed for and on behalf of:   

Peter Lindgren    Vesa Tiihonen
Vice President, ABB Oy  Manager, Reliability and Quality, ABB Oy

  
  

Peter Lindgren

If youneed theDeclarationofConformity in anofficial languageof theEuropeanUnion
other than English, contact ABB.
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Declaration of Conformity (UK)

 
 

1/2                                                                                                                                                                    
   3AXD10001327222 Rev. A 
                                                                                                                                                                                          

Declaration of Conformity 
The Equipment and Protective Systems Intended for Use in Potentially Explosive 
Atmospheres Regulations 2016 (+ amendment SI 2019 No. 696) 

 
We 
Manufacturer: ABB Oy 
Address: Hiomotie 13, 00380 Helsinki, Finland. 
Phone:  +358 10 22 11 
declare under our sole responsibility that the following products: 

 Frequency converters and frequency converter components  

  ACS880-01, -11, -31   

ACS880-04, -04XT, -04F, -04FXT, -M04, -14, -34 

ACS880-104, -104LC 

 

identified with serial numbers beginning with 1 or 8 

with regard to the safety function 

ATEX certified safe disconnection function (option code +Q971) 

are in conformity with all the relevant requirements for protective system of The Equipment and 
Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulations 2016 (+ 
amendment SI 2019 No. 696). 

Specific marking of explosion protection 

       II (2) GD 

 

The following designated standard has been applied:  

EN 50495:2010 Safety devices required for the safe functioning of equipment with 
respect to explosion risks 

 
The following other standards have been applied: 

EN 61800-5-2:2017 Adjustable speed electrical power drive systems –  
Part 5-2: Safety requirements - Functional 

IEC 61508:2010, parts 1-2 Functional safety of electrical / electronic / programmable 
electronic safety-related systems 
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2/2                                                                                                                                                             
3AXD10001327222 Rev. A

                                                                                                                                                           

Approved Body: Eurofins E&E CML Limited, Approved Body number: 2503, Address: Newport 
Business Park, New Port Road, CH65 4LZ, Ellesmere Port, United Kingdom 

has assessed the conformity of the “ATEX certified safe disconnection function” and has issued the 
certificate CML 21 UKEX 9298X. 

The products referred in this Declaration of conformity fulfil the relevant provisions of other UK 
Legislation which are notified in Single UK Declarations of conformity 3AXD10001346556 and 
3AXD10001326405. 

Helsinki, 15 Apr 2021

Signed for and on behalf of:    

Peter Lindgren     Aaron D. Wade
Vice President, ABB Oy   Product Unit Manager, ABB Oy
Peter Lindgren
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Further information
—

Product and service inquiries
Address any inquiries about the product to your local ABB representative, quoting the type
designation and serial number of the unit in question. A listingof ABBsales, 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
You can find manuals and other product documents in PDF format on the Internet at
www.abb.com/drives/documents.
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