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The information in this manual is subject to change without notice and should not
be construed as a commitment by ABB. ABB assumes no responsibility for any errors
that may appear in this manual.

Except as may be expressly stated anywhere in this manual, nothing herein shall be
construed as any kind of guarantee or warranty by ABB for losses, damage to persons
or property, fitness for a specific purpose or the like.

In no event shall ABB be liable for incidental or consequential damages arising from
use of this manual and products described herein.

This manual and parts thereof must not be reproduced or copied without ABB's
written permission.

Keep for future reference.
Additional copies of this manual may be obtained from ABB.

Original instructions.

© Copyright 2008-2023 ABB. All rights reserved.
Specifications subject to change without notice.
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Overview of this manual

Overview of this manual

About this manual

This manual contains safety information for the robot controllers and the
manipulators from ABB Robotics. The information applies to robot, that is, a
combination of manipulator and controller, IRC5 or OmniCore. Each product is
described in more detail in its respective product manual. Any deviations are listed
in the Declaration by Manufacturer and further detailed in the respective product

manuals.
References
The documents that are listed below describe the robot in detail, including assembly,
service, and safety instructions. All documents can be found via myABB Business
Portal, www.abb.com/myABB.
Reference Document ID
Operating manual - Emergency safety information 3HAC027098-001
Declaration by Manufacturer
This document is delivered together with the robot.
Product manual for the robot controller
Product manual for the manipulator
Operating manual for the robot
Revisions
Revision |Description
- First revision.
A Changes/corrections are made for the IRC5 controller.
B Changes/corrections are made for the IRC5 controller.
C Changes/corrections are made for the IRC5 controller.
D Minor corrections.
E Minor corrections.
F Minor corrections.
G Added information about batteries.
H The manual is updated with the new main computer (DSQC1000).
J Changes/corrections are made for the IRC5 controller.
K Added information about robots for collaborative applications.
L Release 17.1.
Changes/corrections are made for the IRC5 controller.
M Release 17.2.
Minor corrections.
N Release 18.1.
The content in the manual is partly restructured.
Continues on next page
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Overview of this manual

Continued

Revision

Description

P

Release 20A.
» Thetitle is changed from Operating manual - General safety information.

* Added OmniCore robot controller.
* The content in the manual is restructured.

Release 20B.
+ Added warning regarding unexpected movement of robot arm to con-
cerned chapters.

Release 21A.
Minor corrections.

Release 22A.
« Added support for General Stop (GS) on OmniCore.

« Minor corrections.

Release 22B.
« Added Verify the safety functions on page 21.

Release 23A.
« Minor corrections.

Release 23D.
« Minor corrections.
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1 Safety information

1.1 Limitation of liability

1 Safety information

1.1 Limitation of liability

Limitation of liability
Any information given in this manual regarding safety must not be construed as a
warranty by ABB that the industrial robot will not cause injury or damage even if
all safety instructions are complied with.

The information does not cover how to design, install and operate a robot system,
nor does it cover all peripheral equipment that can influence the safety of the robot
system.

In particular, liability cannot be accepted if injury or damage has been caused for
any of the following reasons:

+ Use of the robot in other ways than intended.
» Incorrect operation or maintenance.

« Operation of the robot when the safety devices are defective, not in their
intended location or in any other way not working.

+ When instructions for operation and maintenance are not followed as
intended.

* Non-authorized design modifications of the robot.

* Repairs on the robot and its spare parts carried out by in-experienced or
non-qualified personnel.

» Foreign objects.
« Force majeure.

Spare parts and equipment
ABB supplies original spare parts and equipment which have been tested and
approved for their intended use. The installation and/or use of non-original spare
parts and equipment can negatively affect the safety, function, performance, and
structural properties of the robot. ABB is not liable for damages caused by the use
of non-original spare parts and equipment.

Safety manual for robot - Manipulator and IRC5 or OmniCore controller 9
3HAC031045-001 Revision: V
© Copyright 2008-2023 ABB. All rights reserved.



1 Safety information

1.2 Requirements on personnel

1.2 Requirements on personnel

General
Only personnel with appropriate training are allowed to install, maintain, service,
repair, and use the robot. This includes electrical, mechanical, hydraulics,
pneumatics, and other hazards identified in the risk assessment.

Persons who are under the influence of alcohol, drugs or any other intoxicating
substances are not allowed to install, maintain, service, repair, or use the robot.

The plant liable must make sure that the personnel is trained on the robot, and on
responding to emergency or abnormal situations.

Personal protective equipment
Use personal protective equipment, as stated in the instructions.
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2 Safety signals and symbols

2.1 Safety signals in the manual

2 Safety signals and symbols

2.1 Safety signals in the manual

Introduction to safety signals
This section specifies all safety signals used in the user manuals. Each signal
consists of:

« A caption specifying the hazard level (DANGER, WARNING, or CAUTION)
and the type of hazard.

« Instruction about how to reduce the hazard to an acceptable level.
« A brief description of remaining hazards, if not adequately reduced.

Hazard levels
The table below defines the captions specifying the hazard levels used throughout

this manual.
Symbol Designation Significance

DANGER Signal word used to indicate an imminently hazard-
ous situation which, if not avoided, will result in ser-
ious injury.

WARNING Signal word used to indicate a potentially hazardous
situation which, if not avoided, could result in serious
injury.

ELECTRICAL Signal word used to indicate a potentially hazardous

SHOCK situation related to electrical hazards which, if not

avoided, could result in serious injury.

d O B> PP

CAUTION Signal word used to indicate a potentially hazardous
situation which, if not avoided, could result in slight
injury.

NOTE Signal word used to indicate important facts and
conditions.
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3 Robot stopping functions

3.1 Protective stop and emergency stop

3 Robot stopping functions

3.1 Protective stop and emergency stop

Robot stopping functions

The robot has protective and emergency stop functions (stop category 0 or 1, in
accordance with IEC 60204-1).

Stop category 0

As defined in IEC 60204-1, stopping by immediate removal of
power to the machine actuators.

Stop category 1

As defined in IEC 60204-1, a controlled stop with power avail-
able to the machine actuators to achieve the stop and then re-
moval of power when the stop is achieved.

A stop function, protective or emergency stop, has a default setting for the stop
category, see Inputs to initiate a protective stop or an emergency stop on page 13.

The default stop category for a protective or emergency stop can be re-configured.

Activation of external safety rated devices, connected to the robot controller through
dedicated discrete safety inputs or safety protocols, will initiate these stop functions.

Inputs to initiate a protective stop or an emergency stop

as Automatic Stop or General
Stop. Automatic Stop is only ini-
tiated in automatic mode. Gener-
al Stop is initiated in both manu-
al mode and automatic mode.!

Inputs to initiate a stop | Description Default stop |Stop category
function category reconfigurable
Emergency Stop (ES) |Input to initiate the emergency |Stop category 0| Yes

stop function. The Emergency |for deviations,

Stop function is initiated in both | gee the product

automatic and manual mode. | manual for the

manipulator.

Automatic Stop (AS) Input to initiate the protective |Stop category 1|Yes
(IRC5) stop function Automatic Stop.

The Automatic Stop function is

only initiated in automatic mode.
General Stop (GS) Input to initiate the protective |Stop category 1|Yes
(IRC5) stop function General Stop. The

General Stop function is initiated

in both manual mode and auto-

matic mode.
Automatic Stop (AS) Inputs to initiate the protective |Stop category 1|Yes
and General Stop (GS) |stop function. The protective For deviations,
(OmniCore) stop function can be configured | gee the product

manuals for the
controller and
the manipulat-
or.

Continues on next page
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3 Robot stopping functions

3.1 Protective stop and emergency stop

Continued

Inputs to initiate a stop | Description Default stop |Stop category
function category reconfigurable

Superior Stop (SS) Input to initiate the superior stop | Stop category 1| Yes
(IRC5) function. The Superior Stop
function is initiated in both
manual mode and automatic
mode.

(Superior stop is only available
for IRC5.)

i Depending on controller variant, there can be one or two inputs for the protective stop function.
See the product manual for the robot controller.

1 o

For OmniCore, the default configuration for the protective stop function triggered

by the protective stop input is Automatic Stop.

For example, a safety rated output from a presence sensing device, connected to
AS / GS, a dedicated discrete protective stop input on the robot controller, will
when the protective stop function is configured as Automatic Stop (AS) initiate the
protective stop function in automatic mode only.

The emergency stop function is a complementary protective measure and shall
not be applied as a substitute for safeguarding measures or safety functions.

o

For IRC5, a safety input on the panel board that is initiated, must remain active
for at least 1.5 s.

ﬂ Note

For OmniCore, a safety input used to initiate a protective stop must remain active
for at least 100 ms.

The stop category configuration is detailed in the product manual for the controller.

14
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3 Robot stopping functions

3.2 About emergency stop

3.2 About emergency stop

The emergency stop
The purpose of the emergency stop function is to avert actual or impending
emergency situations arising from the behavior of persons or from an unexpected
hazardous event.

The emergency stop function is to be initiated by a single human action.

The emergency stop function is a complementary protective measure and shall
not be applied as a substitute for safeguarding measures and other functions or
safety functions.

The effect of an activated emergency stop device is sustained until the actuator
of the emergency stop device has been disengaged. This disengagement is only
possible by an intentional human action on the device where the command has
been initiated. The disengagement of the emergency stop device shall not restart
the machinery but only permit restarting.

ﬂ Note

The emergency stop device on the FlexPendant is operational when the robot
is powered. Indicators to be used to verify that the robot is powered are the main
switch on the cabinet or the LED indicator on the cabinet when robot is in Motors
On Mode.
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3 Robot stopping functions

3.3 Enabling device and hold-to-run functionality

3.3 Enabling device and hold-to-run functionality

Three-position enabling device

@ CAUTION

The person using the three-position enabling device is responsible to observe
the safeguarded space for hazards due to robot motion and any other hazards
related to the robot.

The three-position enabling device is located on the FlexPendant. When
continuously held in center-enabled position, the three-position enabling device
will permit robot motion and any hazards controlled by the robot. Release of or
compression past the center-enabled position will stop the robot motion.

@ CAUTION

For safe use of the three-position enabling device, the following must be
implemented:

+ The three-position enabling device must never be rendered inoperational
in any way.

« Ifthereis a need to enter safeguarded space, always bring the FlexPendant.
This is to enforce single point of control.

Hold-to-run function in manual high speed mode

The hold-to-run function for manual high speed allows movement in conjunction
with the three-position enabling device when the button connected to the function
is actuated manually. This hold-to-run function can only be used in manual high
speed mode. In case of hazard, release or compress the three-position enabling
device.

How to use the hold-to-run function for manual high speed mode is described in
the operating manual for the controller.

Deviations are listed in the product manual for the manipulator.

16
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4 Robot operating modes

4.1 About the manual mode

4 Robot operating modes

4.1 About the manual mode

The manual mode
Manual mode is a control state that allows for the direct control by an operator.
The operator will through positioning the three-position enabling device to the
center-position allow for movement of the manipulator.

There are two manual modes:
* Manual reduced speed
« Manual high speed (optional)

Safeguard mechanisms
Protective stop function initiated by

« Three-position enabling device (release of or compression past the
center-enabled position)

« General Stop, GS (IRC5)

« General Stop, GS (the dedicated input, GS, or the dedicated input AS/GS
configured to GS, see actual controller) (OmniCore)

Deviations are listed in the product manual for the controller.
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4 Robot operating modes

4.2 About the automatic mode

4.2 About the automatic mode

Safeguard mechanisms
Protective stop function initiated by

Automatic Stop, AS (IRC5)

General Stop, GS (IRC5)

Superior Stop, SS (IRC5)

Automatic Stop, AS (the dedicated input, AS, or the dedicated input AS/GS
configured to AS, see actual controller) (OmniCore)

General Stop, GS (the dedicated input, GS, or the dedicated input AS/GS
configured to GS, see actual controller) (OmniCore)

ﬂ Note

Prior to allowing the robot to operate in automatic mode, ensure that any
suspended safeguards, are returned to full functionality.

Deviations are listed in the product manual for the controller.

18

Safety manual for robot - Manipulator and IRC5 or OmniCore controller

3HAC031045-001 Revision: V
© Copyright 2008-2023 ABB. All rights reserved.




5 Safety during installation and commissioning

5 Safety during installation and commissioning

National or regional regulations

The integrator of the robot system is responsible for the safety of the robot system.

The integrator is responsible that the robot system is designed and installed in
accordance with the safety requirements set forth in the applicable national and
regional standards and regulations.

The integrator of the robot system is required to perform a risk assessment.

Layout

The robot integrated to a robot system shall be designed to allow safe access to
all spaces during installation, operation, maintenance, and repair.

If robot movement can be initiated from an external control panel then an emergency
stop must also be available.

If the manipulator is delivered with mechanical stops, these can be used for reducing
the working space.

A perimeter safeguarding, for example a fence, shall be dimensioned to withstand
the following:

+ The force of the manipulator.

» The force of the load handled by the robot if dropped or released at maximum
speed.

+ The maximum possible impact caused by a breaking or malfunctioning
rotating tool or other device fitted to the robot.

The maximum TCP speed and the maximum velocity of the robot axes are detailed
in the section Robot motion in the product specification for the respective
manipulator.

Consider exposure to hazards, such as slipping, tripping, and falling.

Hazards due to the working position and posture for a person working with or near
the robot shall be considered.

Hazards due to noise emission from the robot needs to be considered.

Consider hazards from other equipment in the robot system, for example, that
guards remain active until identified hazards are reduced to an acceptable level.

Allergenic material

See the respective product manual for specification of allergenic materials in the
product, if any.

Securing the robot to the foundation

The robot must be properly fixed to its foundation/support, as described in the
respective product manual.

When the robot is installed at a height, hanging, or other than mounted directly on
the floor, there will be additional hazards.

Continues on next page
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5 Safety during installation and commissioning

Continued

Using lifting accessories and other external equipment

Ensure that all equipment used during installation, service and all handling of the
robot are in correct condition for the intended use.

Electrical safety

Incoming mains must be installed to fulfill national regulations.

The power supply wiring to the robot must be sufficiently fused and if necessary,
it must be possible to disconnect it manually from the mains power.

The power to the robot must be turned off with the main switch and the mains
power disconnected when performing work inside the controller cabinet. Lock and
tag shall be considered.

Harnesses between controller and manipulator shall be fixed and protected to
avoid tripping and wear.

Wherever possible, power on/off or rebooting the robot controller shall be performed
with all persons outside the safeguarded space.

ﬂ Note

Use a CARBON DIOXIDE (CO,) extinguisher in the event of a fire in the robot.

Safety devices

Other hazards

The integrator is responsible for that the safety devices necessary to protect people
working with the robot system are designed and installed correctly.

When integrating the robot with external devices to a robot system:

« The integrator of the robot system must ensure that emergency stop functions
are interlocked in accordance with applicable standards.

« The integrator of the robot system must ensure that safety functions are
interlocked in accordance with applicable standards.

A robot may perform unexpected limited movement.

A WARNING

Manipulator movements can cause serious injuries on users and may damage
equipment.

The risk assessment should also consider other hazards arising from the
application, such as, but not limited to:

+  Water
+ Compressed air
» Hydraulics

End-effector hazards require particular attention for applications which involve
close human collaboration with the robot.

Continues on next page
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5 Safety during installation and commissioning

Continued

Collaborative applications
If a robot is intended for a collaborative application, where occasional contact
between the robot and the operator is expected, the safety aspects must still be
addressed. See the product manual for the manipulator.

Verify the safety functions
Before the robot system is put into operation, verify that the safety functions are
working as intended and that any remaining hazards identified in the risk
assessment are mitigated to an acceptable level.

Safety manual for robot - Manipulator and IRC5 or OmniCore controller 21
3HAC031045-001 Revision: V
© Copyright 2008-2023 ABB. All rights reserved.



This page is intentionally left blank



6 Safety during operation

6 Safety during operation

Lock and change of operating mode
To prevent hazard, it is the responsibility of the integrator to make sure that keys
used to lock or change the operating mode are handled only by authorized
personnel.

An IRC5 controller with a physical key for the mode selector, is designed so that
the key fits on all IRC5 controllers, unless unique keys are ordered.

Automatic operation
Verify the application in the operating mode manual reduced speed, before changing
mode to automatic and initiating automatic operation.

Safety devices not in use
Safety devices that are not connected to the robot or robot system cannot initiate
a protective or emergency stop. These must be stored out of sight so that they
cannot be mistaken for being in use.

Unexpected movement of robot arm

A WARNING

Hazards due to the use of brake release devices and/or gravity beneath the
manipulator shall be considered.

A robot may perform unexpected limited movement.

A WARNING

Manipulator movements can cause serious injuries on users and may damage
equipment.
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7 Safety during maintenance and repair

7.1 Safety during maintenance and repair

7 Safety during maintenance and repair

7.1 Safety during maintenance and repair

General

Hot surfaces

Corrective maintenance must only be carried out by personnel trained on the robot.
Maintenance or repair must be done with all electrical, pneumatic, and hydraulic
power switched off, that is, no remaining hazards.

Hazards due to stored mechanical energy in the manipulator for the purpose of
counterbalancing axes must be considered before maintenance or repair.

Never use the robot as a ladder, which means, do not climb on the controller,
manipulator, including motors, or other parts. There are hazards of slipping and
falling. The robot might be damaged.

Make sure that there are no tools, loose screws, turnings, or other unexpected
parts remaining after maintenance or repair work.

When the work is completed, verify that the safety functions are working as
intended.

Surfaces can be hot after running the robot, and touching these may result in burns.
Allow the surfaces to cool down before maintenance or repair.

Allergic reaction

Warning Description Elimination/Action

When working with lubricants | Make sure that protective gear
there is arisk of an allergic reac- | like goggles and gloves are al-
tion. ways worn.

Allergic reaction

Gearbox lubricants (oil or grease)

When handling oil, grease, or other chemical substances the safety information of
the respective manufacturer must be observed.

1 o

Take special care when handling hot lubricants.

Warning Description Elimination/Action
Changing and draining gearbox | Make sure that protective gear
oil or grease may require hand- |like goggles and gloves are al-
ling hot lubricant heated up to |ways worn during this activity.
90 °C.

Hot oil or grease

Continues on next page
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7 Safety during maintenance and repair

7.1 Safety during maintenance and repair

Continued

Warning

Description

Elimination/Action

>

Allergic reaction

When working with lubricants
there is arisk of an allergic reac-
tion.

Make sure that protective gear
like goggles and gloves are al-
ways worn.

>

Possible pressure
build-up in gearbox

When opening the oil or grease
plug, there may be pressure
present in the gearbox, causing
lubricant to spray from the
opening.

Open the plug carefully and keep
away from the opening. Do not
overfill the gearbox when filling.

>

Do not overfill

Overfilling of gearbox lubricant
can lead to internal over-pres-
sure inside the gearbox which in
turn may:
+ damage seals and gas-
kets

« completely press out
seals and gaskets

» prevent the robot from
moving freely.

Make sure not to overfill the
gearbox when filling it with oil or
grease.

After filling, verify that the level
is correct.

Specified amount de-
pends on drained
volume

The specified amount of oil or
grease is based on the total
volume of the gearbox. When
changing the lubricant, the
amount refilled may differ from
the specified amount, depending
on how much has previously
been drained from the gearbox.

After filling, verify that the level
is correct.

Hazards related to batteries
Under rated conditions, the electrode materials and liquid electrolyte in the batteries
are sealed and not exposed to the outside.

There is a hazard in case of abuse (mechanical, thermal, electrical) which leads
to the activation of safety valves and/or the rupture of the battery container. As a
result under certain circumstances, electrolyte leakage, electrode materials reaction
with moisture/water or battery vent/explosion/fire may follow.

Do not short circuit, recharge, puncture, incinerate, crush, immerse, force discharge
or expose to temperatures above the declared operating temperature range of the
product. Risk of fire or explosion.

See safety instructions for the batteries in Material/product safety data
sheet - Battery pack (3HAC043118-001).

Unexpected movement of robot arm

A WARNING

Hazards due to the use of brake release devices and/or gravity beneath the
manipulator shall be considered.

Continues on next page
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7 Safety during maintenance and repair

7.1 Safety during maintenance and repair
Continued

A robot may perform unexpected limited movement.

A WARNING

Manipulator movements can cause serious injuries on users and may damage
equipment.

Related information
See also the safety information related to installation and operation.
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7 Safety during maintenance and repair

7.2 Emergency release of the robot axes

7.2 Emergency release of the robot axes

Description
In an emergency situation, the brakes on a robot axis can be released manually
by pushing a brake release button.

How to release the brakes is described in the section:
* Manually releasing the brakes in the product manual for the manipulator.

The robot may be moved manually on smaller robot models, but larger models
may require using an overhead crane or similar equipment.

28 Safety manual for robot - Manipulator and IRC5 or OmniCore controller
3HAC031045-001 Revision: V
© Copyright 2008-2023 ABB. All rights reserved.



8 Safety during troubleshooting

8 Safety during troubleshooting

General

Related information

When troubleshooting requires work with power switched on, special considerations
must be taken:

» Safety circuits might be muted or disconnected.
+ Electrical parts must be considered as live.
« The manipulator can move unexpectedly at any time.

A DANGER

Troubleshooting on the controller while powered on must be performed by
personnel trained by ABB or by ABB field engineers.

A risk assessment must be done to address both robot and robot system specific
hazards.

A WARNING

Hazards due to the use of brake release devices and/or gravity beneath the
manipulator shall be considered.

A robot may perform unexpected limited movement.

A WARNING

Manipulator movements can cause serious injuries on users and may damage
equipment.

See also the safety information related to installation, operation, maintenance, and
repair.
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9 Safety during decommissioning

9 Safety during decommissioning

General
See section Decommissioning in the respective product manual.

If the robot is decommissioned for storage, take extra precaution to reset safety
devices to delivery status.

ﬂ Note

The decommissioning process shall be preceded by a risk assessment.

Unexpected movement of robot arm

A WARNING

Hazards due to the use of brake release devices and/or gravity beneath the
manipulator shall be considered.

A robot may perform unexpected limited movement.

A WARNING

Manipulator movements can cause serious injuries on users and may damage
equipment.
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