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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 devices warning tells you about the risk of electrostatic
discharge which can cause damage to the equipment.

ATEX/UKEX-certified motor 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). Obey all
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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.

This manual does not contain the complete safety instructions of the drive. It only includes
the instructions related to the scope of this manual. The general instructions are given in
this section and the option-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, see ACS880 multidrive cabinets and modules safety
instructions (3AUA0000102301 [English])

« for ACS880 liquid-cooled multidrives, see ACS880 liquid-cooled multidrive cabinets and
modules safety instructions (3AXD50000048633 [English]).

WARNING!

A The safety functions described in this manual do not isolate the main circuit or
auxiliary circuit from the power supply. Do not do work on the drive, motor cable
or motor before you have isolated the drive system from all power supplies and
measured that there are no dangerous voltages. Before you start the work, do the
steps in section Electrical safety precautions (page 11).




Safety instructions 11

Electrical safety precautions

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

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

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

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

1. Clearly identify the work location and equipment.

2. Disconnect all possible voltage sources. Make sure that re-connection is not possible.
Lock out and tag out.

* Open the main disconnecting device of the drive.
* Open the charging switch if present.

* Open the disconnector of the supply transformer. (The main disconnecting device in
the drive cabinet does not disconnect the voltage from the AC input power busbars
of the drive cabinet.)

* Close the grounding switch or switches ([Q9], option +F259) if present. Do not use
excessive force as the switch has electromagnetic interlocking.

« If the drive is equipped with a DC/DC converter unit (optional) or a DC feeder unit
(optional): Open the DC switch-disconnector ([Q11], option +F286 or +F290) of the
unit. Open the disconnecting device of the energy storage connected to the unit
(outside the drive cabinet).

» Open the auxiliary voltage switch-disconnector (if present), and all other possible
disconnecting devices that isolate the drive from dangerous voltage sources.

* In the liquid cooling unit (if present), open the switch-disconnector of the cooling
pumps.

+ If you have a permanent magnet motor connected to the drive, disconnect the motor
from the drive with a safety switch or by other means.

+ Disconnect all dangerous external voltages from the control circuits.

» After you disconnect power from the drive, always wait 5 minutes to let the intermediate
circuit capacitors discharge before you continue.

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

4. Take special precautions when close to bare conductors.
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5. Measure that the installation is de-energized. Use a quality voltage tester. If the
measurement requires removal or disassembly of shrouding or other cabinet structures,
obey the local laws and regulations applicable to live working (including — but not limited
to — electric shock and arc protection).

» Before and after measuring the installation, verify the operation of the voltage tester
on a known voltage source.

* Make sure that the voltage between the drive input power terminals (L1, L2, L3) and
the grounding (PE) busbar is zero.

» Make sure that the voltage between the drive output terminals (T1/U, T2/V, T3/W)
and the grounding (PE) busbar is zero.
Important! Repeat the measurement also with the DC voltage setting of the tester.
Measure between each phase and ground. There is a risk of dangerous DC voltage
charging due to leakage capacitances of the motor circuit. This voltage can remain
charged even long time after the drive power off. The measurement discharges the
voltage.

* Make sure that the voltage between the drive DC terminals (UDC+ and UDC-) and
the grounding (PE) terminal is zero. In cabinet-built drives, measure between the
drive DC busbars (+ and -) and the grounding (PE) busbar.

WARNING!

A The busbars inside the cabinet of liquid-cooled drives are partially coated.
Measurements made through the coating are potentially unreliable, so only
measure at uncoated portions. Note that the coating does not constitute a safe
or touch-proof insulation.

6. If the drive is not equipped with a grounding switch, install temporary grounding as
required by the local regulations.

7. Ask for a permit to work from the person in control of the electrical installation work.
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Introduction to the manual

Contents of this chapter

This chapter contains information on the manual.

Applicability
The manual is applicable to cabinet-built ACS880 single drives and multidrives with the
options:

* +L.513+Q971 and +2L513+Q971 (+3L513+Q971 is available on request)

« +3L514+Q971, +5L514+Q971 and +8L514+Q971 (other configurations with a maximum
of 8 relays are available on request).

The motor thermal protection functions described in this manual are certified, with a Type
examination certificate, as protective systems in accordance with the ATEX (and UKEX)
Product Directive.

Target audience

This manual is intended for people who install, commission, use and service the
ATEX-certified motor thermal protection function 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.
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Exclusion of liability

ABB is not responsible for the implementation, verification and validation of the overall 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.

Terms and abbreviations

Term Description
ATEX Directives 2014/34/EU and 1999/92/EC are commonly referred to as the ATEX direct-
ives (from "Atmosphéres Explosibles")
BCU Type of control unit
Drive Frequency converter for controlling AC motors
Ex An |EC term used in the context of explosive atmospheres (IEC 60079)
Ex d Type of protection, flameproof enclosures (IEC/EN 60079-1)
Ex eb, Ex ec Types of protection, increased safety (IEC/EN 60079-7)
Exi Type of protection, intrinsic safety (IEC/EN 60079-11)
Ex motors Motors used in explosive atmospheres
FIT Failure in time: 1E-9 hours (IEC 61508)
Frame, frame size Physical size of the drive or power module
FSE-31 Optional pulse encoder interface module for safety encoder
FSO-21 Safety functions module which supports the FSE-31 module and the use of safety
encoders
FSO-12 Safety functions module which does not support the use of encoders
HFT Hardware fault tolerance (IEC 61508)
Inverter unit Inverter module(s) under control of one control unit, and related components. One
inverter unit typically controls one motor.
PFD,yq Average probability of dangerous failure on demand (IEC 61508)
PLC Programmable logic controller
Proof test Periodic test performed to detect failures in a safety-related system so that, if neces-
sary, a repair can restore the system to an “as new” condition or as close as practical
to this condition. (IEC 61508, IEC 62061)
RTD Resistance temperature detector
SAR Safe acceleration range
SBC Safe brake control
SIL Safety integrity level (1...3) (IEC 61508)
SS1 Safe stop 1 (IEC/EN 61800-5-2)
SSE Safe stop emergency
STO Safe torque off (IEC/EN 61800-5-2)
Stop category There are three categories of stop functions defined by IEC/EN 60204-1:
*stop category 0: an uncontrolled stop where power to the machine actuators is re-
moved immediately (for example, STO)
stop category 1: a controlled stop where the machine actuators have power for
stopping, after which the power is removed (SS1)
*stop category 2: a controlled stop where the machine actuators continue to have
power (SS2).
T4 Proof test interval. Defines the probabilistic failure rate (PFH or PFD,,) for the safety

function or subsystem. Performing a proof test at a maximum interval of T is required
to keep the SIL capability valid. Note that any T, values given cannot be regarded as
a guarantee or warranty.
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Term Description

Twm 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 Ty,
values given cannot be regarded as a guarantee or warranty. (IEC 61800-5-2)

UKEX The Equipment and Protective Systems Intended for Use in Potentially Explosive At-
mospheres Regulations 2016 (+ amendment SI 2019 No. 696)

ZCU Type of control unit

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

Related manuals

Manual Code

Drive hardware

ACS880-07 drives (560 to 2800 kW) hardware manual 3AUA0000143261
ACS880-07 drives (45 to 710 kW, 50 to 700 hp) hardware manual 3AUA0000105718
ACS880-07LC drives hardware manual 3AXD50000569786
ACS880-17 drives (160 to 3200 kW) hardware manual 3AXD50000020436
ACS880-17 drives (45 to 400 kW) hardware manual 3AXD50000035158
ACS880-17LC drives hardware manual 3AXD50000250295
ACS880-37 drives (160 to 3200 kW) hardware manual 3AXD50000020437
ACS880-37 drives (45 to 400 kW) hardware manual 3AXD50000035159
ACS880-37LC drives hardware manual 3AXD50000251407
ACS880 multidrive cabinets mechanical installation instructions 3AUA0000101764
ACS880 liquid-cooled multidrive cabinets mechanical installation instructions 3AXD50000048635
ACS880 multidrive cabinets and modules electrical planning instructions 3AUA0000102324
ACS880 liquid-cooled multidrive cabinets and modules electrical planning 3AXD50000048634
Inverter hardware

ACS880-107 inverter units hardware manual 3AUA0000102519
ACS880-107LC inverter units hardware manual 3AXD50000196111
Drive firmware

ACSB880 primary control program firmware manual 3AUA0000085967
ACS880 primary control program quick start-up guide 3AUA0000098062
PC tools

Drive composer start-up and maintenance PC tool user's manual 3AUA0000094606
Safety

ACS880 multidrive cabinets and modules safety instructions 3AUA0000102301
ACSB880 liquid-cooled multidrive cabinets and modules safety instructions 3AXD50000048633
Functional safety; Technical guide No. 10 3AUA0000048753

ABB Safety information and solutions

www.abb.com/safety

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

3AUA0000037223

Options

ACX-AP-x assistant control panels user’s manual

3AUA0000085685

ATEX-certified motor thermal protection functions for cabinet-built ACS880 drives

(options +L513+Q971 and +L514+Q971) user's manual

3AXD50000014979
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+L537+Q971) for ACS880 drives user's manual

Manual Code

FSO-12 safety functions module user’'s manual 3AXD50000015612
FSO-21 safety functions module user’s manual 3AXD50000015614
FSE-31 pulse encoder interface module user’s manual 3AXD50000016597
FPTC-02 ATEX-certified thermistor protection module, Ex Il (2) GD (option 3AXD50000027782

Other documents

Circuit diagrams

Delivered with the drive

Part lists

Delivered with the drive

You can find manuals and other product documents in PDF format on the Internet at

www.abb.com/drives/documents.



http://www.abb.com/drives/documents
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ATEX-certified motor thermal protection
function with PTC thermistor relays
(+L513+Q971)

Contents of this chapter

This chapter describes the ATEX-certified motor thermal protection function (option
+L513+Q971) and gives instructions on how to wire, install and start up the function. It also
describes the PTC thermistor relays available for the option and gives fault tracing
instructions. This chapter also contains the safety data.

Option description

This protection function monitors the temperature of a motor with PTC resistor sensors (PTC
thermistors) in a potentially explosive atmosphere. The function is activated when the PTC
sensor resistance exceeds the overtemperature limit. It is possible to:

» monitor the motor bearings or stator windings (+L513+Q971)
» monitor the motor bearings and stator windings (+2L513+Q971 or +3L513+Q971).

The safety function described in this manual activates the Safe torque off (STO) function of
the drive when it detects motor overtemperature. The STO function of the ACS880 drives

is certified (SIL 3 according to IEC/EN 61800-5-2 and IEC 61508). When activated, the STO
function disables the control voltage of the power semiconductors of the drive output stage.
This prevents the inverter from generating the torque required to rotate the motor. The motor
coasts to a stop. For a detailed description of the STO function, see the hardware manual
of your drive/inverter unit.

ACS880-07/07LC/17/17LC/37/37LC drives with option +Q978: Also the main
contactor/breaker is opened.
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ACS880-07/07LC drives (frames nxDXT + nxR8i) with a main contactor/breaker (option
+F250/+F255), ACS880-17/17LC/37/37LC drives (frames nxR8i + nxR8i): When the STO
function is activated in the inverter unit, the main contactor/breaker is opened after a
user-defined delay (defined with parameter 94.11, the default value is 600 s). See the
hardware and firmware manuals for more information.

Note: If the drive has option +Q978, the main contactor/breaker is opened immediately
when the STO function is activated.

Other safety functions in the drive can also use the STO function. Also, an FSO module can
be included in the ATEX-certified motor thermal protection function. See the circuit diagrams
delivered with the drive for the actual safety circuitry.

The FSO safety functions module (FSO-12 or FSO-21) is an optional device used with the
ACSB880 drives to implement safety functions. When installed, it reserves the standard STO
connection of the drive.

The motor thermal protection function is implemented as follows:

» without an FSO module, the opening contacts of the relay(s) open the STO circuit of the
drive. This activates the drive STO function.

« with an FSO module, the opening contacts of the relay(s) activate the STO or SS1 function
of the FSO module. The FSO module opens the STO circuit of the drive immediately
(STO, stop category 0), or after a deceleration ramp (SS1, stop category 1). This activates
the drive STO function.

With an FSO module, select the stop category according to the system risk assessment.

Note: If you use a digital input (for example, DIG) for the motor overtemperature indication
and set parameter 37.02 to Fault, the drive will trip on a fault immediately when
overtemperature is detected. In this case, you cannot use the SS1 function of the FSO
module (stop category 1).

The protection function circuit is motor-specific. The function stops only the motor where
overtemperature is detected.

It is possible to get information on the status of the protection function through a
normally-open contact of the relay. The information can be obtained separately from the
bearing and stator sensors. The contact can be wired to a digital input on the drive/inverter
control unit or to an external control system. See the wiring instructions.
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Operation principle

Without an FSO module
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1. When the motor temperature rises to the thermistor wake-up level, the resistance of the
thermistor increases sharply.

2.The PTC thermistor relay detects the change and indicates motor overtemperature
through its output contacts.

3. The opening contacts of the PTC relay(s) open the STO circuit of the drive. The drive
STO function is activated. This prevents the drive from generating the torque required
to rotate the motor.

4. The drive generates an STO indication according to parameter 37.22 STO indication
run/stop.

5. If the auxiliary contacts of the PTC relays are connected to a digital input on the drive,
the loss of the signal triggers a motor overtemperature indication.

6. After the motor temperature has decreased to normal, the user resets the PTC relay(s)
using remote reset buttons (or the buttons on the PTC relays themselves). See the circuit
diagrams of the delivery.

Alternatively, if a manual reset of the PTC relay(s) is not used, the user resets the drive
faults from the user-defined reset source (parameter 31.11 Fault reset selection), or
locally with the drive control panel:

+ the STO fault in the drive (if configured with drive parameter 31.22 STO indication
run/stop)

+ the motor overtemperature fault in the drive (if configured).




20 ATEX-certified motor thermal protection function with PTC thermistor relays (+L513+Q971)

Note: ABB recommends that you do not use the autoreset setting (that is, short-circuit the
reset switch terminals of the PTC relay) with a safety device protecting an Ex motor.

With an FSO module

ACSE80
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X50¢
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1. When the motor temperature rises to the thermistor wake-up level, the resistance of the
thermistor increases sharply.

2. The PTC thermistor relay detects the change and indicates motor overtemperature
through its output contacts.

3. The opening contacts of the PTC relay(s) de-energize digital input X113:4 of the FSO
module (this is configured as the input of the STO or SS1 function in the FSO module).

4. The FSO module opens the STO circuit of the drive immediately (STO), or after a
deceleration ramp (SS1). The drive STO function is activated. This prevents the drive
from generating the torque required to rotate the motor.

5. The drive generates an STO indication according to parameter 31.22 STO indication
run/stop.

6. The FSO module generates an STO indication according to parameter FSOGEN.61
STO indication ext request.

7. If the auxiliary contacts of the PTC relay(s) are connected to a digital input on the drive,
the loss of the signal triggers a motor overtemperature indication.
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8. After the motor temperature has decreased to normal, the user resets the PTC relay(s)
using remote reset buttons (or the buttons on the PTC relays themselves). See the circuit
diagrams of the delivery.

Alternatively, if a manual reset of the PTC relay(s) is not used, the user resets the drive
faults from the user-defined reset source (parameter 31.11 Fault reset selection) or
locally with the drive control panel:

* the STO fault in the drive (if configured with drive parameter 31.22 STO indication
run/stop)

+ the motor overtemperature fault in the drive (if configured).

9. Optional: The user resets the safety function in the FSO module with the reset button
(if a reset circuit is wired and configured). If the motor thermal protection function is not
configured for a manual reset in the PTC relay(s) or with drive parameters, the manual
reset must be implemented in the FSO module. Other safety functions in the drive can
also require a manual reset in the FSO module.

Note: ABB recommends that you do not use the autoreset setting (that is, short-circuit the
reset switch terminals of the PTC relay) with a safety device protecting an Ex motor.

Implementation of the manual reset

After the ATEX-certified motor thermal protection function activates, the motor must not
restart before a manual reset command is given.

The manual reset is set in the ATEX-certified PTC thermistor relay at the factory. This
complies with the ATEX/UKEX requirement on manual reset, which means that it is not
necessary to configure the drive to trip on a fault. If you change the manual reset setting in
the PTC thermistor relay, make sure that the user cannot restart the drive without a manual
reset.

You can configure the manual reset in:
* the drive with the motor overtemperature or STO indication parameters, or
» the FSO module by connecting a reset circuit to the FSO module.

ACS880-07/07LC/17/17LC/37/37LC drives with option +Q978 or +Q979 (Emergency stop):
In these safety functions, a reset circuit is connected to the FSO module and the user must
reset the safety function with the emergency stop reset button. The user must also reset
the ATEX-certified motor thermal protection function with the emergency stop reset button.
Do not change this setting.

Indications of the motor thermal protection function
An 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 STO indication run/stop)

* the STO indication in the FSO module (FSO parameter FSOGEN.61 STO indication ext
request).

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

If the PTC thermistor relay is not in the manual reset mode, make sure that at least one of
these indications generates a fault.
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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 firmware manual, 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 the minimum
output switching frequency specified by the motor manufacturer.

PTC thermistor relays

The ATEX-certified motor thermal protection function contains one (+L513) or two (+2L513)
ABB CM-MSS.41 thermistor relay(s) by default. Three ABB CM-MSS.41 thermistor relays
(+3L513) are available on request.

DOLD MK 9163N.12/110-ATEX thermistor relay(s) are available on request.

ABB CM-MSS.41 thermistor motor protection relay

Layout
A1-A2 Power supply
1 M T N I T1-T2 Measuring circuit with 1...3 sensors
AT A 21 S1-T2 Remote reset push button switch
"\@ il @ n @ff Note: Although autoreset of the relay can be implemented
T2 T1 by connecting these terminals together, this is not recommen-

ded when used in the protection function of an Ex motor.
11-12/14 Output contacts (1)

*11: Common
*12: Normally-closed
*14: Normally-open

21-22/24 Output contacts (2)
*21: Common

T2 A1
l! u D +22: Normally-closed
A2 *24: Normally-open
| 12 E [:[

i@g@ﬂ@ﬁ

CM-MSS
Test / Reset /Q

Test / Reset Fault reset button

Reset: only possible if the measured value is less than switch-
on resistance.

11414
|
| 22 R

o Test: only possible when there is no fault.

J@U@U@E
24 22 S1
J@U@U@L
14 12 A2

I r [ 1 L
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LEDs Indication of operational states

“U” LED (green) Supply voltage present

“F” LED (red) Fault message (overtemperature, broken wire, or short-circuit in the measurement circuit)
“‘R” LED (yellow) Output relay status

DIP switches

Position 1 2 3 4

ON Not in use Not in use Short-circuit detec- | Non-volatile fault
tion de-activated storage de-activated

OFF (default) Not in use Not in use Short-circuit detec- | Non-volatile fault
tion activated storage activated

Operation diagram

Test / Reset ‘

e — —
b b bbb ¢

Tripping caused by overtemperature

Control supply voltage interrupted

Test (outputs are switched off)

Short-circuit in sensor circuit

Al | W] N[ =

Reset (resets fault)

*Manually with a front-face Test / Reset button
*Externally by a remote reset between terminal S1-T2
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DOLD MK 9163N.12/110-ATEX thermistor relay

Layout
A1-A2 Power supply
@@@ P1-P2 Measuring circuit with 1...6 sensors
X1-X2 Remote reset push button switch

P1 P2 X1
Q @ @ @ 11-12/14 Output contacts (1)
*11: Common
*12: Normally-closed
*14: Normally-open

I#ZI O 21-22/24 Output contacts (2)
- @

*21: Common
*22: Normally-closed
*24: Normally-open

Test / Reset Test and internal reset button

Upper LED Supply voltage present
Test/ (green)
Rese
t "R" LED (red) Fault (overtemperature, broken wire, or short-circuit in the

@ @ Q @ sensor circuit)
0000

12 14
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Operation diagram

AtiA2 |f | |

R[Q]
23800 Q

<1500 Q
P1/P2
<200

11-14/21-24
11-12/21-22

Tests

Overtemperature/broken wire detection

Voltage failure/reset

Sensor short-circuit

Test/Reset

al | W[N] =

Wiring
Insulation of the sensor circuit

When you connect the temperature sensor(s) of the Ex motor to the drive STO terminals
through a relay, make sure that there is reinforced (double) insulation between the main
circuit (motor) and the drive/inverter 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. The thermistor relays shown in this
manual have basic insulation between the sensor circuit and relay output. This ensures that
there is double insulation between the main circuit and the drive/inverter control unit.
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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:
* Exd (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 the potentially 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. Ground all sensor cable shields to a single grounding point outside the potentially
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.

Wiring example

1. Connect the PTC sensor(s) of the motor to the PTC thermistor relay(s) [K74] (and [K75],
[K76] if included) to terminal block [X506].

2. Indication to the drive via DI6 (shown below): Connect a +24 VV DC source via contacts
11 and 14 of the PTC thermistor relay(s) (pre-wired to terminal block [X506] at the factory)
to digital input DI6 on the drive/inverter control unit.

3. Connect a reset button for the PTC relay(s) via terminal block [X506] (recommended).

4. With an FSO module (not shown in the figure): If necessary, connect a reset circuit to
an input of the FSO module (for example, DI X113:2).

o ]
= o x50632‘ ' xp24:7) ! xD24:7' |
‘ | & +24VD
| 14\ \ | | | |
| I
[ | 1 ‘ ‘
\ 1] | X506:31' I I
L ‘ [ | [ [
| |
- — o X506:42 | | ‘ ‘
14 ! !
| ‘ ‘ | ‘ ZCU/BCU ‘
(K75) i \ ! !
| 44| | X506:411 | | | ! !
Lo— | [
- X50652‘ ! \ ‘ |
\ 14 \ 1 | 1 ‘ ‘
(K76) % \ | | | |
| |
| 11| | X506:51 | XDI6| XDI:6
LS g‘ ‘ J‘x ‘ @ DI6 |
| I L _ o B J

,,,,,,,

K74 |Thermistor relay, stator windings
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K75 Thermistor relay, bearings

K76 | Thermistor relay, stator windings
X504 |Additional I/O terminal block (option +L504)
ZCU/BCU | Drive/inverter control unit

See the circuit diagrams delivered with the drive for the actual wiring and terminals. For
wiring diagram examples, see chapter Circuit diagrams (page 77).

Start-up and validation test

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

Action

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

Initial status

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.

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

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

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

Internal monitoring of the FSO module 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.

o

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 value of parameter STO. 14 must be set according to the application requirements.

Checks and settings with no voltage connected

Stop the drive and do the steps in section Electrical safety precautions (page 11) before you start the UJ
work.

Make sure that the classification of the motor thermal protection function corresponds to the Ex classi-| []
fication of the environment and the Ex motor.

The motor manufacturer selects the PTC sensors for the motor temperature measurement. Make sure| [ ]
that the temperature on-off resistances match those of the PTC thermistor relay. Also make sure that
there is basic or reinforced insulation between the sensor and the motor main circuit.

Make sure that the installation of PTC sensors complies with the requirements for the applicable type L]
of protection. See section Wiring (page 25).

Make sure that the wires are connected to the correct terminals and that the terminal connections are| [ ]
tightened to the correct torque.

Settings with voltage connected

Close the cabinet doors and power up the drive. See the hardware manual. ]

Make sure that the parameter settings related to the safety function are correct. See chapter Parameter| [
settings (page 43).

If necessary, configure the motor overtemperature and STO indication. See section Reset method and L]
status indications (page 43).
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Action

If you have set the PTC relays to autoreset mode, make sure that the drive (or FSO module) is configured| [ ]
for a manual reset of the safety function.

Validation test procedure

Do a short-circuit detection test: short-circuit the sensor input. It is not necessary to disconnect the ]
sensor circuit.
Make sure that:
«the protection relay trips
«the motor coasts to a stop (STO), or is decelerated to zero speed (SS1)
the drive STO is activated
«the correct indications are shown.

Do a broken wire detection test: disconnect the sensor circuit. ]
Make sure that:
«the protection relay trips
«the motor coasts to a stop (STO), or is decelerated to zero speed (SS1)
the drive STO is activated
«the correct indications are shown.

Do an overtemperature monitoring test: increase the resistance of the sensor circuit to 4 kohm. ]
Make sure that:

«the protection relay trips

«the motor coasts to a stop (STO), or is decelerated to zero speed (SS1)

the drive STO is activated
the correct indications are shown.

With the relay(s) in tripped state, try to start the drive. The drive must not start before you reset the
PTC relay(s) and/or the drive (and FSO) faults.

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

With an FSO module: Save the FSO safety file (button Save safety file in the Drive composer pro PC
tool).

O oo o

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

Fault tracing
For the warning and fault messages generated by the drive, see the drive firmware manual.
For the fault indication LEDs of the PTC relays, see section PTC thermistor relays (page 22).

For the status LEDs of the FSO module, see the FSO module user’s manual.

Safety data and block diagrams

The safety block diagrams show the components that are included in the safety data
calculations.
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Without an FSO module

- — /71

® 1@ | 6

- 4

1 |Customer motor PTC sensor(s)

2 | Thermistor relay(s)

K74
*(K75)
*(K76)
3 |Drive STO
SIL HFT T, PFD,yq (1...3 relays)
1 0 2 years 5.00E-2

3AXD10000331763 F

Mission time (T),;) = 20 years.

With an FSO module

® 10 @ ®

1 |Customer motor PTC sensor(s)

2 | Thermistor relay(s)

K74
«(K75)
«(K76)

3 |FSO module
FSE module (optional) 1)
4 | Drive STO

1) The FSE module is included in the calculations only if:

+a safety encoder is used in the application, and
+the FSO-21 module is configured to activate the SS1 function (stop category 1) in overtemperature situations, and
+the ramp monitoring method is used in the SS1 function.
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SIL

HFT

Ty

PFD,4 (1...3 relays)

2 years

5.02E-2

3AXD10000331763 F

Mission time (T)) = 20 years.
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ATEX-certified motor thermal protection
function with Pt100 relays
(+L514+Q971)

Contents of this chapter

This chapter describes the ATEX-certified motor thermal protection function (option
+L514+Q971) and gives instructions on how to wire, install and start up the function. It also
describes the Pt100 relays available for the option and gives fault tracing instructions. This
chapter also contains the safety data.

Option description

This protection function monitors the temperature of a motor with Pt100 sensors in a
potentially explosive atmosphere. The function is activated when the motor temperature
exceeds the set operating temperature limit of the Pt100 relay. It is possible to:

» monitor the motor stator windings (+3L514+Q971)

» monitor the motor bearings and stator windings (+5L514+Q971)

» monitor the motor bearings and double-monitor the stator windings (+8L514+Q971).
Other configurations are available on request. The maximum number of Pt100 relays is 8.

The safety function described in this manual activates the Safe torque off (STO) function of
the drive when it detects motor overtemperature. The STO function of the ACS880 drives

is certified (SIL 3 according to IEC/EN 61800-5-2 and IEC 61508). When activated, the STO
function disables the control voltage of the power semiconductors of the drive output stage.
This prevents the inverter from generating the torque required to rotate the motor. The motor
coasts to a stop. For a detailed description of the STO function, see the hardware manual
of your drive/inverter unit.
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ACS880-07/07LC/17/17LC/37/37LC drives with option +Q978: Also the main
contactor/breaker is opened.

ACS880-07/07LC drives (frames nxDXT + nxR8i) with a main contactor/breaker (option
+F250/+F255), ACS880-17/17LC/37/37LC drives (frames nxR8i + nxR8i): When the STO
function is activated in the inverter unit, the main contactor/breaker is opened after a
user-defined delay (defined with parameter 94. 11, the default value is 600 s). See the
hardware and firmware manuals for more information.

Note: If the drive has option +Q978, the main contactor/breaker is opened immediately
when the STO function is activated.

Other safety functions in the drive can also use the STO function. Also, an FSO module can
be included in the ATEX-certified motor thermal protection function. See the circuit diagrams
delivered with the drive for the actual safety circuitry.

The FSO safety functions module (FSO-12 or FSO-21) is an optional device used with the
ACSB880 drives to implement safety functions. When installed, it reserves the standard STO
connection of the drive.

The motor thermal protection function is implemented as follows:

» without an FSO module, the opening contacts of the relay(s) open the STO circuit of the
drive. This activates the drive STO function.

+ with an FSO module, the opening contacts of the relay(s) activate the STO or SS1 function
of the FSO module. The FSO module opens the STO circuit of the drive immediately
(STO, stop category 0), or after a deceleration ramp (SS1, stop category 1). This activates
the drive STO function.

With an FSO module, select the stop category according to the system risk assessment.

Note: If you use a digital input (for example, DI6) for the motor overtemperature indication
and set parameter 37.02 to Fault, the drive will trip on a fault immediately when
overtemperature is detected. In this case, you cannot use the SS1 function of the FSO
module (stop category 1).

The protection function circuit is motor-specific. The function stops only the motor where
overtemperature is detected.

It is possible to get information on the status of the protection function through a
normally-open contact of the relay. The information can be obtained separately from the
bearing and stator sensors. The contact can be wired to a digital input on the drive/inverter
control unit or to an external control system. See the wiring instructions.

Pt100 relays

The Pt100 relays are configurable PLCs. In addition to the operation of the motor thermal
protection function, it is possible to get, for example, a4 ... 20 mA analog temperature signal
from each Pt100 sensor.

The used Pt100 relays are [Ex i] (intrinsically safe) approved associated apparatus (Ex i
barrier). The installation and cabling of the protection circuit in the ACS880 cabinet is done
as intrinsically safe according to IEC/EN 60079-14 ed. 5 clause 16.

If Pt100 sensors in the Ex Zone are not protected by an Ex type of protection (eg, Ex eb,
Ex ec or Ex d), the cabling from sensors to the terminal blocks in the drive must be done
as intrinsically safe [Ex i] installation. To comply with the [Ex i] requirements, use shielded
or shielded twisted pair cable.

If Pt100 sensors in the Ex Zone are protected by an Ex type of protection (eg, Ex eb, Ex ec
or Ex d), the intrinsically safe [Ex i] installation and cabling are not required. If the final
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installation is not done as intrinsically safe [Ex i], the Ex i markings must be removed or
covered from the cabinet.

The drive delivery contains a notification label, stating: Note! This sensor circuit is not
executed as intrinsically safe [Ex i] installation. If the installation is not done as intrinsically
safe [Ex i], you must attach the label to the drive cabinet.

The temperature measurement circuit of ABB motors has basic insulation. For information
on the insulation of the Pt100 relay, see the applicable relay data sheet.

Operation principle

Without an FSO module

ACSEE0
24 VDC
i =
1
—A81 W K711 — K71.3 | | 3 X} 3+1)
P1100 \ \
\ Relays L—15
r— " 24vbc
| | |
16
| |-ag2 sz.w - K722 | . ‘
| Pt100 | o
) Relays L5
‘ ‘ 341 341
‘ 24 VDC ‘
‘ [ to N —
‘ —A83 W K73.1 — K73.3 ‘ | ) | Sx (341
| P100 | S
‘ \ Relays ‘ \—@4
loptienaet ... . .. . . |
[ A H I |
| I
| I
| |
3 — a8t —A82 —A83 3 } “
— | |
| l |
Safe torque off (STO) } “
| |
}Dfemd Nfemdl
} Potentially explosive atmosphere }
Lo J

1. When the motor temperature rises, the sensor resistance increases linearly.

2. When the motor temperature exceeds the set operating temperature limit of the Pt100
relay, the relay indicates motor overtemperature through its output contacts.

3. The opening contacts of the extension relay(s) [-A81] ([-A82] and [-A83]) open the STO
circuit of the drive. The drive STO function is activated. This prevents the drive from
generating the torque required to rotate the motor.

4. The drive generates an STO indication according to parameter 37.22 STO indication
run/stop.

5. If the extension relay(s) [-A81] ([-A82] and [-A83]) are connected to a digital input on the
drive, the loss of the signal triggers a motor overtemperature indication in the drive.
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6. After the motor temperature has decreased to normal, the Pt100 relays reset
automatically.

7. The user must reset the drive faults from the reset source defined by the user (parameter
31.11 Fault reset selection) or locally with the drive control panel:

+ the STO fault in the drive (if configured with parameter 31.22 STO indication run/stop)

+ the motor overtemperature fault in the drive (if configured).
With an FSO module

ACSE80

K711 — K71.3
Pt100

Relays

|
x>
@
@) -
J T
N
x
w
+

|
>
[o4]
N
=
I
RN
[N —
O
Q|
=
~J
N
N
N RN
( n 9)

Relays |
Z Z
54 VDO + 34+ 1
| | |
\ 151
s \ k731 — k733 | ‘ o 3x(3+1)
| I P00 | oo
‘ ) Relays ‘ L ps5—
loptional ... |
r—— T - e i
| |
| |
— |
| FSO—xx | |
3 —A81 —A82 —AB83 3 | |
\,
— DI X113: 4 | Q M | |
3~
| \ X motor / |
I \\ / |
Drive Safe torgue off (STO) ; — “
}Dfemd N—end }
} Potentially explosive atmosphere 1
Lo g

1. When the motor temperature rises, the sensor resistance increases linearly.

2. When the motor temperature exceeds the set operating temperature limit of the Pt100
relay, the relay indicates motor overtemperature through its output contacts.

3. The opening contacts of the extension relay(s) [-A81] ([-A82] and [-A83]) de-energize
digital input X113:4 of the FSO module (this is configured as the input of the STO or
SS1 function in the FSO module).

4. The FSO module opens the STO circuit of the drive immediately (STO), or after a
deceleration ramp (SS1). The drive STO function is activated. This prevents the drive
from generating the torque required to rotate the motor.

5. The drive generates an STO indication according to parameter 31.22 STO indication
run/stop.
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6. The FSO module generates an STO indication according to parameter FSOGEN.61
STO indication ext request.

7. 1f the extension relay(s) [-A81] ([-A82] and [-A83]) are connected to a digital input on the
drive, the loss of the signal triggers a motor temperature indication in the drive.

8. After the motor temperature has decreased to normal, the Pt100 relays reset
automatically.

9. The user must reset the faults from the reset source defined by the user (parameter
31.11 Fault reset selection) or locally with the drive control panel:

* the STO fault in the drive (if configured with parameter 31.22 STO indication run/stop)

+ the motor overtemperature fault in the drive (if configured).

10. Optional: The user must reset the safety function in the FSO module with the reset button
(if a reset circuit is wired and configured).

Implementation of the manual reset

After the ATEX-certified motor thermal protection function activates, the motor must not
restart before a manual reset command is given.

The Pt100 relay is reset automatically. To comply with the ATEX/UKEX requirement on
manual reset, make sure that the user cannot restart the drive without a manual reset.

You must configure the manual reset in:
* the drive with the motor overtemperature or STO indication parameters, or
» the FSO module by connecting a reset circuit to the FSO module.

ACS880-07/07LC/17/17LC/37/37LC drives with option +Q978 or +Q979 (Emergency stop):
In these safety functions, a reset circuit is connected to the FSO module and the user must
reset the safety function with the emergency stop reset button. The user must also reset
the ATEX-certified motor thermal protection function with the emergency stop reset button.
Do not change this setting.

Indications of the motor thermal protection function
An indication of the safety function can come from these sources:
+ the motor overtemperature indication (parameters 31.071...31.02, 35.11...35.12)
* the STO indication (parameter 31.22 STO indication run/stop)

* the STO indication in the FSO module (FSO parameter FSOGEN.61 STO indication ext
request).

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 to ensure that the required
manual reset is implemented.

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 firmware manual, local laws and regulations
and this manual.
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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 the minimum
output switching frequency specified by the motor manufacturer.

Pt100 relays

The option contains 3, 5, or 8 GM International D1073S relays by default. Other configurations
are available on request. The maximum number of relays is 8.

PRelectronics 9116B1 relays are available on request.

The option also contains 1, 2 or 3 DOLD LG 5925.48 extension relays in the Safe torque
off and diagnostic circuits.

GM International D1073S relay (programmable)

Layout
1-2 Current output
2 3 4 *1: + Output channel 1 for Current Source Mode or
Voltage Source Mode 1)
@ @ @ @ *2: - Output channel 1 f?r Current Source Mode or
Voltage Source Mode
5 6 7 8 This output has been pre-wired to terminal block X506.
@ @ @ @ See chapter Circuit diagrams.
3-4 Power supply
«3:+24V DC
*4:-24V DC
5-6 Output contacts (Alarm A)
| C 7-8 Output contacts (Alarm B)
0 13-16 Measuring circuit
| N *13: Input channel 1 for 3-4 wire RTD, Reference 1)
F Junction Compensator Option 91 or potentiometer
PWR BURN *14: Input channel 1 for 3-4 wire RTD
ON ] +15: + Input channel 1 ;or 4 wire RTD, thermocouple
TC or potentiometer
A. ‘B *16: Input channel 1 fcfs 3-4 wire RTD, thermocouple
ALARM TC or potentiometer
CONF Programming channel
"PWR" LED (green) Supply voltage present
"BURN" LED (red)  Burnout detected
"A"LED (red) Alarm A2)
"B" LED (red) Alarm B 2
13 14 15 16

1) Voltage Source Mode, Reference Junction Compensator Option 91, potentiometer and thermocouple TC are not used in
the particular application described by this manual.

2) Note: For SIL applications, alarm contacts must be used in series with equal configuration. Relay contact shown in
de-energized position.
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PR electronics 9116B1 universal converter relay (programmable)

Layout
32-31 Power supply
+32: +24V DC
31 32 33 34 *31: 0V DC
@ @ @ @ 33-34 Status relay in safe area (Not used in the particular
1 12 13 14 application described by this manual)
12-11 Current output
*12: +
11: -
13-14 Relay output
® 41-44 Measuring circuit/inputs for RTD, TC, linear resistance,
or potentiometer”
*41-43: 3-wire
Q relay *41-44: 4-wire
@ oo 51-54 Inputs for mA and V (Not used in the particular applica-
tion described by this manual)
Upper LED (green) Operation status
"relay" LED (yellow) Relay status
"error" LED (red) Malfunction
OO0O0O0
41 42 43 44
51 52 53 54

1) TC, linear resistance and potentiometer are not used in the particular application described by this manual.

Pt100 relay programming

The Pt100 relays are programmable. To program the relay, you must use a dedicated
programming tool. The programming tools are not included in the delivery. See the technical
data for the ordering information.

Wiring
Insulation of the sensor circuit

When you connect the temperature sensor(s) of the Ex motor to the drive STO terminals
through a relay, make sure that there is reinforced (double) insulation between the main
circuit (motor) and the drive/inverter 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. The thermistor relays shown in this
manual have basic insulation between the sensor circuit and relay output. This ensures that
there is double insulation between the main circuit and the drive/inverter control unit.
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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 the potentially 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. Ground all sensor cable shields to a single grounding point outside the potentially
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.

Note: For the motor thermal protection function with Pt100 relays, also the following types
of protection for the sensor circuit are applicable:

* Exib (IEC/EN 60079-11)

* Exic (IEC/EN 60079-11).
If the installation of the sensor circuit does not comply with an applicable type of protection,

obey the installation and wiring requirements for intrinsically safe (Ex i) circuits, as given in
IEC/EN 60079-14 ed. 5, clause 16.
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Wiring example

In this example, contacts of the Pt100 relay(s) are wired to digital input DI6 of the
drive/inverter control unit.

1. Connect the Pt100 sensor(s) of the motor to the relay(s) K71.x (and K72.x, K73.x if
included) to terminal block [X508].

2.Connect a +24 V DC source via contacts 14 and 13 of the extension relay(s) [A81] (and
[A82], [A83] if included) to digital input DI6 on the drive/inverter control unit. The contacts
are wired in series.

3. With an FSO module (not shown in the figure): If necessary, connect a reset circuit to
an input of the FSO module (for example, DI X113:2).

_ X804 -
- — o X506 | | xp247, | XD
13 | - &) +24VD
A81 Rl | | | \ |
| |
‘ 14 | : | ‘ | ‘ ‘
L [ | \ \
| |
- oA ‘ [ | | |
BEE & \ \
(A82) - j ‘ | | | ‘ ZCUu/BCU ‘
| |
! [ ! !
I 1a) | 2‘ | |
L—J | [
— | | ! ‘
r 1
| 13"—@7 [ [ ‘ ‘
(A83) ‘ ‘
] | I | |
\ \ XDI:6 | XDI:6
] 11 . | 1 00 ‘
| ! | L J
A81 Extension relay, stator windings
A82 Extension relay, bearings
A83 Extension relay, stator windings
X504 |Additional I/O terminal block (option +L504)
ZCU/BCU | Drive/inverter control unit

See the circuit diagrams delivered with the drive for the actual wiring and terminals. For
wiring diagram examples, see chapter Circuit diagrams (page 77).

Start-up and validation test

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

Action
WARNING! O
Obey the safety instructions of the drive. If you ignore them, injury or death, or damage
to the equipment can occur.
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Action
Initial status
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.
Make sure that the drive is ready for use, that is, you have done the tasks of the drive start-up procedure.| [ ]
See the drive hardware manual.
Make sure that the drive STO function is configured and validated. See the hardware manual. []
With an FSO module: Make sure that the FSO STO function is configured and validated. ]
Internal monitoring of the FSO module 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 value of parameter STO. 714 must be set according to the application requirements.
Checks and settings with no voltage connected
Stop the drive and do the steps in section Electrical safety precautions (page 11) before you start the | [
work.
Make sure that the classification of the motor thermal protection function corresponds to the Ex classi-| [ ]
fication of the environment and the Ex motor.
The motor manufacturer selects the Pt100 sensors for the motor temperature measurement. Make ]
sure that the temperature trip levels match those of the Pt100 relay and set the relay accordingly.
Make sure that the installation of Pt100 sensors complies with the requirements for the applicable type| [
of protection. See section Wiring (page 37).
Set the trip level of the Pt100 relay. For example, for temperature class T3 the values are: ]

*120 ... 140 °C when only tripping is used

«alarm 120 ... 140 °C and trip 130 ... 150 °C when both alarm and trip are used.
Set the temperatures according to the temperature class of the motor.
To change the settings of the relay, you must use a programming tool. See the technical data for the
ordering information.
Make sure that the other settings of the relay are correct. []
Make sure that the wires are connected to the correct terminals and that the terminal connections are| [ ]
tightened to the correct torque.
Settings with voltage connected
Close the cabinet doors and power up the drive. See the hardware manual. ]
Make sure that the parameter settings related to the safety function are correct. See chapter Parameter| [
settings (page 43).
If necessary, configure the motor overtemperature indication message. See section Motor overtemper- L]
ature indication (page 44).
Make sure that the drive (or FSO module) is configured for a manual reset of the safety function. ]
Validation test procedure
Do a broken wire detection test: disconnect the sensor circuit. ]
Make sure that:

the protection relay and extension relay trip

*the motor coasts to a stop (STO), or is decelerated to zero speed (SS1)

+the drive STO is activated

the correct indications are shown.
With the protection and extension relay(s) in tripped state, try to start the drive. Also try to start the ]

drive after the reset of the relay(s). The drive must not start before you reset the drive (and FSO) faults.

Create a backup file of the drive parameters with the Drive composer PC tool or control panel.
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Action
With an FSO module: 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. ]

Fault tracing

For the warning and fault messages generated by the drive, see the drive firmware manual.
For the fault indication LEDs of the relays, see section Pt100 relays (page 36).

For the status LEDs of the FSO module, see the FSO module user’s manual.

Safety data and block diagrams

The safety block diagrams show the components that are included in the safety data

calculations.

Without an FSO module

-
\
\
\
\
\
|

® 1 ® O

1 |Customer motor Pt100 sensor(s)

2 |Pt100 relay(s)

K71.1..3
«(K72.1...2)
«(K73.1...3)

3 |Extension relay(s)
*A81

*(A82)

*(A83)

4 |Drive STO

SIL HFT T,

PFD,yq (3, 5, or 8 relays)

1 0 2 years

9.74E-4

3AXD10000331763 F

Mission time (T),;) = 20 years.
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With an FSO module

r il
| |
| |
O RSN E))
| |
.

1 | Customer motor Pt100 sensor(s)

2 |Pt100 relay(s)

*K71.1...3
*(K72.1...2)
*(K73.1...3)

3 |Extension relay(s)
*A81
*(A82)
*(A83)

4 |FSO module
FSE module (optional)”

5 |[Drive STO

1) The FSE module is included in the calculations only if
+a safety encoder is used in the application, and

+the FSO-21 module is configured to activate the SS1 function (stop category 1) in overtemperature situations, and

«the ramp monitoring method is used in the SS1 function.

SIL

HFT

Ty

PFD,yq (3, 5, or 8 relays)

1

0

2 years

1.16E-3

3AXD10000331763 F

Mission time (Ty;) = 20 years.
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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.

WARNING!
If there is missing or inaccurate information, do not operate the motor before you
have made sure that the parameter settings are correct.

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, see the drive firmware manual.

For Ex motors supplied by other motor manufacturers, contact the motor manufacturer 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 a manual reset for the temperature protection function in the drive, you can
set either the STO indication (parameter 31.22 STO indication run/stop) or the motor
temperature indication so that it generates a fault.

31.22 STO indication run/stop

Set this parameter to value Fault/Fault or Fault/Warning.
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* Fault/Fault. This generates a fault in the drive/inverter unit when STO 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.

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 FSO module so that it sends a fault to the drive each time
it activates the drive STO function. See parameter FSOGEN.61.

The default values set for the options at the factory:
+ option +L513+Q971 (PTC relays, with or without an FSO module): Warning/Warning
* option +L514+Q971 (Pt100 relays, with or without an FSO module): Fault/Fault.

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 the digital input which shows the status of the external event: set parameter 31.017
External event 1 source to 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 or Warning/Fault. If you set this parameter to Fault, the drive trips due
to overtemperature and you must reset the drive with a manual reset command before
you can restart the drive. If you use an FSO module and parameter 31.02 is set to Fault,
you must configure the safety function in the FSO module so that it activates the STO
function (stop category 0).

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. Select PTC DI6 as the source of the temperature with parameter 35.11 Temperature 1
source. Use the same setting also with Pt100 sensors.

2. By default, a temperature that is too high will generate a warning. To generate a fault
instead, set parameter 35.12 Temperature 1 fault limit to 4000 ohm.

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.
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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

stall protection (parameters 37.24...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 FSO module (option +Q972 or +Q973) 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 FSO module.

You must use the Drive composer pro PC tool to set the FSO module 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 the motor is running, you cannot change the password, adjust parameter
values, or upload or download the FSO configuration file.

Follow the configuration steps described in the applicable FSO module user’s manual,
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. These tables list the parameters
that are related to options +L513+Q971+Q973/Q972 and +L514+Q971+Q973/Q972. The
example values are applicable only to these options.

If you use the FSO-21 module (+Q972) with a FSE-31 pulse encoder interface module
(+L521) and safety encoder, set the parameters listed in section FSE module and safety
encoder parameters (page 52).

You can configure the FSO module so that it opens the drive or inverter STO circuit
immediately (STO function in the FSO module, stop category 0) or after a deceleration ramp
(SS1 function in the FSO module, stop category 1). For the options described in this manual,
ABB configures the FSO module so that it activates the STO function (stop category 0).
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 and SS1 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 FSO module 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 FSO module 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 FSO
module user's manual and the Drive composer PC tool user's manual.

General parameters

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

Index

Name

Example value

Description

FSOGEN.11

Stop completed out-
put

None

Sets the digital output that indicates the completion of
any stop function. Active when the FSO module has
completed the STO, SSE or SS1 function.

ACS880-07/07LC/17/17LC/37/37LC drives with option
+Q978 or +Q979: ABB configures the emergency stop

indication lamp to this digital output at the factory. Make
sure that this value agrees with the circuit diagrams of
the delivery.

FSOGEN.21

Motor nominal speed

1500.0 rpm

Sets the nominal motor speed. Adjust the default value
to meet the ratings of the motor in use.

FSOGEN.22

Motor nominal fre-
quency

50.00 Hz

Sets the nominal motor frequency. Adjust the default
value to meet the ratings of the motor in use.

FSOGEN.41

Power-up acknow-
ledgement

Automatic

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

Automatic: You do not need to push a reset button after
switching on the FSO module. The FSO module gener-
ates the acknowledgement signal automatically after
the power-up.

Manual: The FSO module reads the external acknow-
ledgement signal through the digital input defined by
parameter FSOGEN.42.

Make sure that the value is Automatic.

FSOGEN.42

Acknowledgement
button input

None

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

None: In the safety functions described in this manual,
parameter STO.02 has value Automatic and this para-
meter has value None (no acknowledgement signal
connected).

In the safety functions described in this manual, you

can use this parameter to implement manual reset in
the FSO module. Set the digital input which the reset
circuit is connected to with this parameter.

ACS880-07/07LC/17/17LC/37/37LC drives with option
+Q978 or +Q979: The value of this parameter is

DI X113:2. A reset circuit is connected to the FSO
module and the user must reset the safety function with
the emergency stop reset button also when motor
overtemperature is reached. Do not change this setting.
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Index

Name

Example value

Description

FSOGEN.51

Zero speed without
encoder

90.0 rpm

Sets the general zero speed limit for safety functions
when a safety encoder is not used.

STO function: The value has no effect.
SS1 function: The FSO module activates the drive STO
function when the drive decelerates the motor speed

below this value. Adjust the default value according to
application requirements.

ACS880-07/07LC/17/17L.C/37/37LC drives with option
+Q978: Also the main contactor/breaker is opened.

FSOGEN.52

Zero speed with en-
coder

0.0 rpm

Sets the general zero speed limit for safety functions
when a safety encoder is used.

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

SS1 function: The FSO module activates the drive STO
function when the drive decelerates the motor speed
below this value. Adjust the default value according to
application requirements.

ACS880-07/07LC/17/17LC/37/37LC drives with option
+Q978: Also the main contactor/breaker is opened.

Note: This parameter is used only with FSO-21 and
when a safety encoder is used in the application.

FSOGEN.61

STO indication ext
request

Warning

Sets the type of the event that the FSO module gener-
ates and sends to the drive after external requests that
end to a successful activation of the drive STO function
(STO, SSE or SS1).

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 functions described in this manual, you
can use this indication as the motor overtemperature

indication message and to implement a manual reset.
Adjust the default value when necessary.

FSOGEN.62

STO indication safety
limit

Fault

Sets the type of the event that the FSO module gener-
ates and sends to the drive for limit hits during ramp
and time monitoring of safety ramps SARO and SAR1.

STO function: The value has no effect.

SS1 function: When the motor speed does not follow
the stop ramp or the time limit is exceeded, the FSO
module activates the STO function and generates this
user-defined indication. Adjust the default setting if ne-
cessary. If you select Fault, you must reset the drive
before you can restart it.
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Parameters for the STO function

These parameters are related to the STO function of the FSO module. With stop category
0, the FSO module activates the STO function in overtemperature situations. Also, the FSO
module can activate the STO function in fault situations.

Index

Name

Example value

Description

STO.02

STO acknowledge-
ment

Automatic

Sets the acknowledgement method used in the STO,
SSE and SS1 functions.

Automatic: The FSO module resets the STO function
automatically after the STO request is removed.

Manual: The FSO module reads the external acknow-
ledgement signal through the digital input defined by
parameter FSOGEN.42. In the safety functions de-
scribed in this manual, you can use this setting to im-
plement a manual reset for the motor temperature
protection function in the FSO module.

ACS880-07/07LC/17/17LC/37/37LC drives with option
+Q978 or +Q979: The FSO module is configured so
that after the safety function activation, the user must
reset the FSO manually with the emergency stop reset
button (this parameter is set to Manual). In this case,
the user must reset the FSO module with the emer-
gency stop reset button also when motor overtemper-
ature is reached. Do not change this setting.

STO.1M

STO input A

None

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

In the safety functions described in this manual, this
parameter has value None.

ACS880-07/07LC/17/17LC/37/37LC drives with option
+Q978 or +Q979: ABB connects the emergency stop

button to this digital input at the factory. Make sure that
the setting agrees with the circuit diagrams of the deliv-
ery.

ACS880 multidrives with option +Q979: ABB connects
the emergency stop safety relay to this digital input at
the factory. Make sure that the setting agrees with the
circuit diagrams of the delivery.

STO.12

STO input B

STO: DI X113:4
SS1: None

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

For the safety functions described in this manual, ABB
configures the contacts of the PTC/Pt100 relay to this
digital input at the factory. Make sure that the setting
agrees with the circuit diagrams of the delivery.

If you set this parameter to DI X113:4, set parameter
SS1.12 to None.

STO.13

Restart delay after
STO

2000 ms

Sets the time after which the drive can restart when the
FSO module has activated the STO function and
opened the drive STO 