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ABOUT THIS DOCUMENT 1

1 About this document

1.1 Scope

The operating instructions apply to the nanoScan3 safety laser scanner with the
following type label entry in the Operating Instructions field:
e 8024594

This document is included with the following SICK part numbers (this document in all
available language versions):
o 8024594

1.2 Target groups of these operating instructions

Some chapters of these operating instructions are intended for certain target groups.
However, the entire operating instructions are relevant for intended use of the product.

Table 1: Target groups and selected chapters of these operating instructions

Target group Chapters of these operating instructions
Project developers (planners, developers, "Project planning", page 17
designers) "Configuration", page 55

"Technical data", page 111
"Accessories", page 123

Installers "Mounting", page 48
Electricians "Electrical installation", page 50
Safety experts (such as CE authorized repre- "Project planning", page 17
sentatives, compliance officers, people who "Configuration", page 55

test and approve the application) "Commissioning", page 89

"Technical data", page 111

"Checklist for initial commissioning and com-
missioning", page 132

Operators "Operation", page 91

"Troubleshooting", page 102

Maintenance personnel "Maintenance", page 96
"Troubleshooting", page 102

1.3 Further information

The following information is available via the Internet:

e This document in other languages

o Data sheets and application examples

e CAD files and dimensional drawings

e  Certificates (such as the EU declaration of conformity)

e QGuide for Safe Machinery. Six steps to a safe machine

o Safety Designer (software for configuring safety solutions made by SICK AG)

14 Symbols and document conventions

The following symbols and conventions are used in this document:

8024596/19MP/2021-01-11 | SICK OPERATING INSTRUCTIONS | nanoScan3 1/0 7
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1 ABOUT THIS DOCUMENT

Safety notes and other notes

DANGER
Indicates a situation presenting imminent danger, which will lead to death or serious
injuries if not prevented.

WARNING
Indicates a situation presenting possible danger, which may lead to death or serious
injuries if not prevented.

CAUTION
Indicates a situation presenting possible danger, which may lead to moderate or minor
injuries if not prevented.

NOTICE
Indicates a situation presenting possible danger, which may lead to property damage if
not prevented.

@ NOTE
Indicates useful tips and recommendations.

Instructions to action
» The arrow denotes instructions to action.

1. The sequence of instructions for action is numbered.
2. Follow the order in which the numbered instructions are given.
v The check mark denotes the result of an instruction.

LED symbols

These symbols indicate the status of an LED:

O The LED is off.
‘®- The LED is flashing.
@® The LED is illuminated continuously.

8 OPERATING INSTRUCTIONS | nanoScan3 1/0 8024596/19MP/2021-01-11 | SICK
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SAFETY INFORMATION 2

2 Safety information

2.1 General safety notes
DANGER
If the safety component is integrated incorrectly, the dangerous state may be ended to
late.

» Plan the integration of the safety component in accordance with the machine
requirements, see "Project planning", page 17.

Laser class 1

CAUTION
If any operating or adjusting devices other than those specified in this document are
used or other methods are employed, this can lead to dangerous exposure to radiation.

»  Only use the operating or adjusting devices specified in this document.

»  Only follow the methods specified in this document.

> Do not open the housing, except for the purposes of the installation and mainte-
nance work specified in these operating instructions.

* LASER
1

Figure 1: Laser class 1

This device complies with the following standards:

« |EC60825-1:2014

e 21 CFR 1040.10 and 1040.11, except compliance with IEC 60825-1:2014, as
described in Laser Notice No. 56 dated 08.05.2019

The laser is eye-safe.

The laser marking is located on the underside of the safety laser scanner.

2.2 Intended use

The safety laser scanner is an electro-sensitive protective device (ESPE) and is suitable
for the following applications:

. Hazardous area protection

. Hazardous point protection

e Access protection

. Mobile hazardous area protection (protection of automated guided vehicles)

The safety laser scanner must only be used within the limits of the prescribed and
specified technical data and operating conditions at all times.

Incorrect use, improper modification of or tampering with the safety laser scanner will
invalidate any warranty from SICK; in addition, any responsibility and liability of SICK for
damage and secondary damage caused by this is excluded.

8024596/19MP/2021-01-11 | SICK OPERATING INSTRUCTIONS | nanoScan3 1/0 9
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2 SAFETY INFORMATION

23 Inappropriate use

The safety laser scanner works as an indirect protective measure and cannot provide
protection from pieces thrown from the application nor from emitted radiation. Trans-
parent objects are not detected.

The safety laser scanner is not suitable for the following applications, among others:
e  QOutdoors

¢ Underwater

. In explosion-hazardous areas

2.4 Requirements for the qualification of personnel

The protective device must be planned in, installed, connected, commissioned, and
serviced by qualified safety personnel only.

Project planning

For project planning, a person is considered competent when he/she has expertise and
experience in the selection and use of protective devices on machines and is familiar
with the relevant technical rules and national work safety regulations.

Mechanical mounting, electrical installation, and commissioning

For the task, a person is considered qualified when he/she has the expertise and
experience in the relevant field and is sufficiently familiar with the application of the
protective device on the machine to be able to assess whether it is in an operationally
safe state.

Configuration

For configuration, a person is considered competent when he/she has the expertise
and experience in the relevant field and is sufficiently familiar with the application of
the protective device on the machine that he/she can assess its work safety aspects.

Operation and maintenance

For operation and maintenance, a person is considered competent when he/she has
the expertise and experience in the relevant field and is sufficiently familiar with the
application of the protective device on the machine and has been instructed by the
machine operator in its operation.
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PRODUCT DESCRIPTION 3

3 Product description
3.1 Device overview
Overview

Figure 2: Device overview

LED ON status

LED OFF status

LED restart interlock/warning field
Optics cover

USB connection

Display

Network light emitting diodes
Pushbutton

System plug

CRCECNONCNONONONC)

Complementary information

Position and direction information in this document:

¢ The top is the side of the device on which the optics cover is located.

¢ The bottom is the side of the device opposite the optics cover.

e The front is the side of the device on which the display is located. The 90° angle of
the sector of a circle scanned by the device points in this direction.

¢ The back is the side of the device opposite the display. The sector of a circle not
scanned by the device lies in this direction.

Further topics

e "Connecting", page 50
e  "Status indicators", page 91

3.2 Structure and function

The safety laser scanner is an electro-sensitive protective device (ESPE) which scans its
surroundings two-dimensionally using infrared laser beams.

The safety laser scanner forms a protective field using the invisible laser beams. This
protective field protects the hazardous area and enables hazardous point protection,
access protection or hazardous area protection. As soon as an object is situated in the
protective field, the safety laser scanner signals the detection by means of a signal
change at the safety output. The machine or its control must safely analyze the signals
(for example using a safe control or safety relays) and stop the dangerous state.

8024596/19MP/2021-01-11 | SICK OPERATING INSTRUCTIONS | nanoScan3 1/0 11
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3 PRODUCT DESCRIPTION

The safety laser scanner operates on the principle of time-of-flight measurement. It
emits light pulses in regular, very short intervals. If the light strikes an object, it is
reflected. The safety laser scanner receives the reflected light. The safety laser scanner
calculates the distance to the object based on the time interval between the moment of
transmission and moment of receipt (At).

Figure 3: Principle of time-of-flight measurement

® Transmitted light pulse
@ Reflected light pulse

A rotating mirror is situated in the safety laser scanner. The mirror deflects the light
pulses so that they scan a fan-shaped area.

227,5°

Figure 4: Light pulses scan an area

@ Angular resolution: the angular distance (in degrees) between 2 distance measurements

12 OPERATING INSTRUCTIONS | nanoScan31/0 8024596/19MP/2021-01-11 | SICK
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PRODUCT DESCRIPTION 3

Scan cycle time and resolution

The time that the mirror requires for one rotation is called the scan cycle time. The
number of light pulses per unit of time is constant. The scan cycle time and the number
of light pulses per unit of time determine the angular resolution. The scanning range
for a given object resolution depends on the angular resolution. The object resolution
indicates the minimum size that an object must be to allow it to be detected safely. The
scan cycle time also influences the response time.

The resolution in protective fields can be set to various values according to the
intended purpose.

Geometry of the scan plane

The laser beams emitted cover a sector of a circle, so an object can be detected in an
area of up to 275°.

The sector of a circle covered ranges from -47.5° to 227.5°, where 90° denotes the
axis of the safety laser scanner from the back to the front. When viewing the safety
laser scanner from above, the direction of rotation of the mirror and the deflected light
pulses is counterclockwise, see figure 4, page 12.

33 Product characteristics

3.3.1 Variants

3.3.2 System plug

8024596/19MP/2021-01-11 | SICK
Subject to change without notice

The device is available in various variants. You will find an overview of important
distinguishing features of the variants in the following.
Performance package

The Core and Pro performance packages feature a number of configurable fields and a
number of safety switching functions.

¢ nanoScan3 core I/0: 8 fields, 1 OSSD pair

¢ nanoScan3 Pro I/0: 128 fields, 2 OSSD pairs
Integration in the control

The device communicates with the control as follows:
¢ |/0: local inputs and outputs (incl. 0SSDs)
Connection type

Some variants are available with different connection types:
e  Connecting cable with M12 round connector
e Connecting cable with flying leads

Ethernet connection for configuration and data output

The device is available with or without Ethernet connection for configuration, diagnos-
tics and data output.

Further topics

e  "Ordering information", page 121

The laser scanner requires a system plug.

OPERATING INSTRUCTIONS | nanoScan3 I/0 13



3 PRODUCT DESCRIPTION

3.3.3

Field types

The safety laser scanner’s configuration memory is integrated in the system plug. The
system plug and all connecting cables can remain at the installation site when the
safety laser scanner is replaced. The system plug is detached from the defective safety
laser scanner and connected to the new safety laser scanner. The new safety laser
scanner reads the configuration from the configuration memory when switched on.

During operation, the safety laser scanner uses its laser beams continuously to check
whether people or objects are present in one or more areas. The areas to be checked

are called fields. A distinction is made between the following field types, depending on
how the safety laser scanner is used:

. Protective field
e  Contour as Reference field
e  Contour detection field

¢  Warning field

Table 2: Field types and their function

Protective field Contour as Reference | Contour detection field | Warning field
field
Safe switch off (accord- | Yes (PL d) Yes (PL d) Yes (PL d) No
ing to ISO 13849-1)
Maximum scanning 3.0m 3.0m 3.0m 10m
range of the safety
laser scanner
Purpose Detection and protec- | Tamper protection Contour monitoring Functional use (not
tion of people safety application)
Description The protective field pro- | The reference contour | The contour detection | The warning field mon-
tects the hazardous field monitors a contour | field monitors a contour | itors larger areas than
area of a machine or of the environment. The | of the environment. The | the protective field.
vehicle. As soon as the |safety laser scanner safety laser scanner Simple switching func-
electro-sensitive protec- | switches all safety out- | switches the associated | tions can be triggered
tive device detects an puts to the OFF state safety outputs to the with the warning field,
object in the protective |if a contour does not OFF state if a contour | e.g. a warning light
field, it switches the match the set para- does not match the set | or an acoustic signal
associated safety out- | meters, because, for parameters, because, |can be triggered if
puts to the OFF state. example, the mounting | for example, a door or | a person approaches,
This signal can be situation of the safety | flap is open. even before the person
passed to controllers laser scanner were enters the protective
resulting in the danger- | changed. field.
ous state coming to an
end, e.g. to stop the
machine or the vehicle.
34 Example applications
Hazardous area protection
In hazardous area protection, people are detected if they stay in a defined area.
This type of protective device is suitable for machines, where it is possible to see a
hazardous area completely from the reset pushbutton. When the hazardous area is
entered, a stop signal is triggered and starting is prevented.
14 OPERATING INSTRUCTIONS | nanoScan31/0 8024596/19MP/2021-01-11 | SICK
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PRODUCT DESCRIPTION 3
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Figure 5: Hazardous area protection: detection of the presence of a person in the hazardous
area
Hazardous point protection

In hazardous point protection, the approach is detected very close to the hazardous
point.

The advantage of this type of protective device is that it is possible to have a short
minimum distance and the operator can work more ergonomically.

Figure 6: Hazardous point protection: Hand detection

Access protection

In access protection, people are detected if their whole body passes through the
protective field.

OPERATING INSTRUCTIONS | nanoScan3 1/0 15



3 PRODUCT DESCRIPTION

This type of protective device is used for the protection of access to hazardous areas.
A stop signal is initiated if the hazardous area is entered. A person standing behind the
protective device will not be detected by the ESPE.

Figure 7: Access protection: detection of a person when accessing a hazardous area

Mobile hazardous area protection

Mobile hazardous area protection is suitable for AGVs (automated guided vehicles) and
forklifts, to protect people when vehicles are moving or docking at a fixed station.

The safety laser scanner monitors the area in the direction of travel and stops the
vehicle as soon as an object is located in the protective field.

Figure 8: Mobile hazardous area protection: detection of a person when a vehicle approaches

16 OPERATING INSTRUCTIONS | nanoScan31/0 8024596/19MP/2021-01-11 | SICK
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PROJECT PLANNING 4

4 Project planning

4.1 Manufacturer of the machine

The manufacturer of the machinery must carry out a risk assessment and apply appro-
priate protective measures. Further protective measures may be required in addition to
the safety laser scanner.

The device must not be tampered with or changed, except for the procedures described
in this document.

The device must only be repaired by the device manufacturer or by someone authorized
by the device manufacturer. Improper repair can result in the device not providing
correct protection.

4.2 Operating entity of the machine

Changes to the electrical integration of the device in the machine controller and
changes to the mechanical mounting of the device necessitate a new risk assessment.
The results of this risk assessment may require the entity operating the machine to
meet the obligations of a manufacturer.

After each change to the configuration, it is necessary to check whether the protective
measure provides the necessary protection. The person making the change is responsi-
ble for ensuring that the protection measure provides the necessary protection.

The device must not be tampered with or changed, except for the procedures described
in this document.

The device must only be repaired by the device manufacturer or by someone authorized
by the device manufacturer. Improper repair can result in the device not providing
correct protection.

4.3 Design

Important information

ﬁ DANGER
Hazard due to lack of effectiveness of the protective device

Persons or parts of the body to be protected may not be recognized or not recognized in
time in case of non-observance.

»  Make sure that there are no mirrors or other highly reflective objects in the
protective field of the safety laser scanner.

»  Make sure that there is no smoke in the protective field of the safety laser scan-
ner.

»  Prevent interference in the optical beam path. If, for example, the device is
installed in a paneling, the viewing slit must be sufficiently large.

» Do not use an additional front screen.

» Ensure that there are no small objects (e.g. cables) in the protective field of the
safety laser scanner, even if they do not trigger a field interruption.
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Prerequisites

¢ No obstacles interfere with the view in the protective field of the safety laser
scanner. Where there are unavoidable obstacles, additional protective measures
are applied.

« If people can stay between the protective device and the hazardous point without
being detected, additional protective measures (e.g. restart interlock) are applied.

« Reaching under, over and around, crawling beneath and stepping over the safety
laser scanner, as well as moving it, are prevented.

i, Y

Figure 9: Prevent crawling beneath

< K

Figure 10: Prevent stepping over

Complementary information

Certain optical and electromagnetic ambient conditions can affect the safety laser
scanner and thus reduce the availability of the machine.

Examples:
¢ Condensation on the optics cover
e  Strong electrical fields (e.g. welding cables or induction cables)

Further topics

e  "Mounting", page 48
¢ "Dimensional drawings", page 120

Protection from influences

Influence by laser

Laser sources located close to the machine can influence the safety laser scanner and
thus reduce the availability of the machine.

Measures to increase availability:

» Avoid laser sources in the scan plane.

»  Set multiple sampling to the highest value permitted in your application, taking the
minimum distances into account, see "Multiple sampling", page 64.
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Influence by strong light sources

Strong external light sources in the scan plane can influence the safety laser scanner
and thus reduce the availability of the machine.

Measures to increase availability:

»  Avoid external light sources in the scan plane.

»  Avoid direct sunlight in the scan plane.

» Do not position halogen lights, infrared light sources or stroboscopes directly on
the scan plane.

Mutual interference from safety laser scanners

Due to the safeHDDM® scanning technology, mutual interference of several safety
laser scanners is unlikely. To avoid mutual interference in all cases, you need to choose
a suitable mounting method.

Suitable mounting methods:
»  Offset mounting so that the scan planes are on different planes
»  Slightly inclined, tilted mounting, so that the scan planes intersect one another

4.3.2 Preventing unprotected areas
Overview
The safety laser scanner must be mounted so that people cannot enter unsecured
areas.

Undetected areas

There may be areas behind the safety laser scanner which cannot be detected by the
safety laser scanner. The undetected areas become larger if the safety laser scanner is
mounted using a mounting kit.

Figure 11: Unsecured areas

@ Length of the undetected area
@ Width of the undetected area

Remedial measures:
e Mounting of deflector plates to protect the undetected areas
¢  Mount the safety laser scanner in the machine or vehicle’s paneling
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Near range

In close proximity (50 mm wide area in front of the optics cover), the detection capabil-
ity of the safety laser scanner may be restricted. If required, this area must be secured
using an undercut or frame, for example.

Contour as Reference monitoring

Vertical operation

National and international standards require or recommend that a reference contour is
monitored, if the angle between access direction and scan plane exceeds 30°. With the
reference contour field, the safety laser scanner monitors the distance to a contour of
the environment (e.g. a wall) in order to detect inadvertent adjustment or manipulation.

Configuring the reference contour field during vertical operation

e In many cases, it makes sense to use the floor and lateral vertical passage
boundaries (e.g. door frames) as a reference contour.

e The length of the monitored contour must be greater than the set resolution of the
reference contour field.

e« The reference contour field has an adjustable tolerance band. If the safety laser
scanner does not detect the reference contour within the tolerance band, all
safety outputs switch to the OFF state. In the Safety Designer, you can define the
tolerance band around the reference contour in both directions (near and far).

o  For high availability, setting both the positive tolerance band (far) and the
negative tolerance band (near) to the TZ value is recommended. (TZ = toler-
ance range of the safety laser scanner, see "Data sheet", page 111.)

o The tolerance band must not be too wide. The reference contour field must
detect a deviation from the reference contour before access to the hazardous
point occurs next to the protective field. Deviations may occur due to changes
in position or orientation.

e You can define a number of reference contours in the reference contour field and
SO monitor various areas in the environment.

Protective field and reference contour field for hazardous point protection

The protective field must be larger than the protected opening. The required overrun (0)
is calculated using the following formula:

02(2xT2) -d

where:
¢ 0 = overrun of the protective field over the opening

¢ TZ=tolerance range of the safety laser scanner, see "Data sheet", page 111
e d =setresolution
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Figure 12: Overrun of the protective field in front of an opening

@ Tolerance band of the reference contour field
@ Distance of the protective field from the contour, to ensure availability
©) o = overrun of the protective field over the opening

Protective field and reference contour field for access protection

o If the reference contour represents the edge of the protected opening, its distance
from the protective field must not exceed 100 mm. A distance equal to the
TZ value is recommended for high availability and sufficient protection. (TZ =
tolerance range of the safety laser scanner, see "Data sheet", page 111.)

o If the reference contour does not represent the edge of the protected opening, the
protective field must be larger than the protected opening. The required overrun
(o) is calculated using the same formula as for hazardous point protection.

8024596/19MP/2021-01-11 | SICK OPERATING INSTRUCTIONS | nanoScan31/0 21
Subject to change without notice



4 PROJECT PLANNING

434

22

Figure 13: Tolerance band of the contour as reference field (protective field within the protected
opening, edge of the protected opening = reference contour)

@ Tolerance band of the reference contour field
@ Distance of the protective field from the reference contour, to ensure availability

Monitoring case switching time
Overview

If you switch between monitoring cases, you must specify the time at which the
switchover takes place.

When determining the time, you must consider the following points, among others:

¢ At the time of switchover, one person can already be in the newly activated
protective field. The new protective field must therefore be active in good time so
that the safety laser scanner detects a person in the newly activated protective
field before a danger occurs there.

¢ Insome cases, the process of switching between monitoring cases takes so long
that the new monitoring case is not available inside the response time provided.
This means that it may not be possible to detect a person in the protective field in
time. In cases like this, you must start switching between monitoring cases earlier.
The following parameters influence the duration of the process:
o  Setinput delay
o  Processing time for the chosen input

e |n addition to the parameters considered below, the switching signal’s propaga-
tion delay time up to the safety laser scanner must also be taken into account.
Depending on the communication protocol, these include the network cycle time
and the processing time of a control, for example.

Approach
1. Calculate how long it takes to switch between monitoring cases:
tesr=tp+ 1Y
where:
o tesr = time required for switching between monitoring cases in milliseconds
(ms)

o tp=input delay for the control inputs in milliseconds (ms)
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o 1, = processing time for the selected switching type in milliseconds (ms)
e Local static control input: t, =12 ms

2. Calculate how much time is available in the response time for switching between
monitoring cases:

tesa = (N = Ngg) X tg

where:
o tesa = time available for switching between monitoring cases in milliseconds
(ms)

o Nngg = multiple sampling after switching between monitoring cases (with set-
ting Fast (presetting): ncs = 1, with setting Reliable: ncg = n - 1, with setting
User-defined: ncg < n - 1)

o tg=scan cycle time in milliseconds (ms)

3. Compare whether there is enough time available for switching between monitoring
cases:

o Iftgsa = tegg: €arlier start is not necessary.

o Iftesp < tesp: SWitching between monitoring cases must start earlier. Required
time advance tegp: tesp = tosp — tosa

Complementary information

In some cases, it is not possible to define when to switch (for example because
processing times of the machine vary) or the time advance means that the monitoring
of an area finishes too early.

Remedial measures:

e Allow both protective fields to partially overlap.

o  Temporarily monitor both hazardous areas simultaneously.
Further topics

e '"Input delay", page 78

435 Minimum distance for stationary applications
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Overview

The protective field must be designed to recognize a person, at the latest, when he or
she reaches the minimum distance from the hazardous point The minimum distance
means that the dangerous state can be ended in good time before the person reaches
the hazardous point.

Minimum distance for stationary applications

The calculation of the minimum distance is based on international or national stan-
dards and statutory requirements applicable at the place of installation of the machine.

If the minimum distance is calculated according to ISO 13855, then it depends on the

following points:

¢ Machine stopping time (time interval between triggering the sensor function and
the end of the machine’s dangerous state, if necessary including signal propaga-
tion times in the network and processing time in the control)

¢ Response time of the protective device

¢ Reach or approach speed of the person

e« Resolution (detection capability) of the safety laser scanner

« Type of approach: parallel for hazardous area protection, orthogonal for hazardous
area protection and access protection

e  Switching time between monitoring cases

o Parameters specified based on the application
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e Supplements for general and, possibly, reflection-based measurement errors (only
for hazardous area protection)

e Supplement for protection against reaching over (only for hazardous area protec-
tion)

e Height of the scan plane (only for hazardous area protection)

e  Supplement to prevent reaching through (only for access protection)

Complementary information

Additional information is available in the ISO 13855 standard and in the Guide for Safe
Machinery from SICK.

SICK offers a stopping/run-down time measurement service in many countries.

Further topics

e "Response times", page 116

Supplement Z for reflection-based measurement errors

If there is a retroreflector in the vicinity of the protective device (distance of the retrore-
flector from protective field < 6 m), you must take the supplement Zgz = 350 mm into

account.

Hazardous area protection

Overview

The safety laser scanner is mounted with a horizontal scan plane in a stationary appli-
cation. This is, for example, on a machine where the hazardous area is not completely
surrounded by a physical guard.

During hazardous area protection, the safety laser scanner detects a person’s legs. The
protective field is parallel to the direction of approach.

Figure 14: Stationary application with horizontal scan plane for hazardous area protection

Complementary information

It is recommended to mark the course of the protective field boundaries on the floor.
By doing this, you allow machine operators to see the protective field boundaries and
make it easier to thoroughly check the protective function at a later date.
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4371 Protective field

In hazardous area protection, the minimum distance typically defines the protective
field size required.

If you define a number of monitoring cases with different protective fields, you must
calculate the protective field size separately for each protective field used.

In many cases, a resolution of 50 mm to 70 mm is suitable for hazardous area
protection. Resolutions coarser than 70 mm are not permitted.

4.3.7.2 Supplement C to protect against reaching over
Overview

Under certain circumstances, a person can reach the hazardous area by reaching over,
before the protective device stops the dangerous state. Supplement C prevents this.

|
C=1200 mm | Hp~ 0 mm
I

A
Y

Figure 15: Protection against reaching over with low scan plane (dimensions in mm)
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Figure 16: Protection against reaching over with high scan plane (dimensions in mm)

The necessary supplement to the minimum distance depends on the height of the
protective field’s scan plane. With a low scan plane, the supplement is greater than
with a high scan plane.

Calculating the supplement C

» If there is sufficient space in front of the hazardous area, use C = 1,200 mm.

» If the minimum distance should be as small as possible, calculate C using the
following formula:

C=1,200 mm - (0.4 x Hp)

where:

o Hp = height of the protective field above the floor in millimeters (mm).

If the result is C =2 850 mm, then use the calculated value as supplement C.

If the result is C < 850 mm, then use C = 850 mm (this value corresponds to an
arm’s length and is valid as a minimum supplement to protect against reaching
over).

SNEN

Calculation example for the minimum distance
Calculation example of the minimum distance S according to ISO 13855

The example shows the calculation of the minimum distance S for parallel approach to
the protective field. A different calculation may be required, depending on the applica-
tion and the ambient conditions (e.g. for a protective field orthogonal to or at any angle
to the direction of approach or an indirect approach).

S=1,600mm/sxT+TZ+Zz+C

where:
¢ S =minimum distance in millimeters (mm)
¢ T =stopping/run-down time for the entire system in seconds (s)
(Response time of the safety laser scanner + machine’s stopping/run-down time,
incl. response time of the machine’s control system and signal propagation time)
¢ TZ=tolerance range of the safety laser scanner, see "Data sheet", page 111
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e  Zg =supplement for reflection-based measurement errors in millimeters (mm),
see "Supplement Zj, for reflection-based measurement errors", page 24

e C=supplement to protect against reaching over in millimeters (mm), see "Supple-
ment C to protect against reaching over", page 25

The reach/approach speed is already included in the formula.

4.3.7.4 Height of the scan plane

Overview

If you mount the safety laser scanner at a height of at least 300 mm (height of the scan
plane), the scan plane is at calf height and the leg is detected at a resolution of 70 mm
(see figure 17, page 27).

If the scan plane is lower than 300 mm, you must use a resolution finer than 70 mm.

The scan plane must not be higher than 1,000 mm.

Figure 17: Scan plane at calf height

Calculating required resolution

If the height of the protective field (scan plane) is predefined and is less than 300 mm,
you can calculate the required resolution using the following formula:

d, = Hp/ 15 +50 mm

where:
e d, = coarsest permissible resolution of the safety laser scanner in millimeters
(mm)

e Hp = height of the protective field above the floor in millimeters (mm)

The safety laser scanner’s resolution can be set to the predefined value d. If the result
d, does not match any of these values, you must choose a finer resolution (d < d,).

4.3.75 Distance from walls
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The availability may be impaired if the protective field stretches as far as a wall or a
different object. So, a space between the protective field and the object is required. A
distance of the TZ value is recommended to ensure availability. (TZ = tolerance range of
the safety laser scanner, see "Data sheet", page 111.)
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77

Figure 18: Distance of the protective field from the wall

® Recommended distance of the protective field from the wall.

If the distance between the protective field and the wall is so large that a person can
stand in it, this person might not be detected. In this case, appropriate measures are
required to prevent it, e.g. deflector plates or a fence.

Hazardous point protection

Overview

The safety laser scanner is mounted with a vertical scan plane in a stationary applica-
tion. This is, for example, on a machine where the operator must stay close to the
hazardous point. A fixed barrier with a height of at least 1,200 mm is located in front
of the hazardous point. The operator can reach over the barrier and through the scan
plane into the hazardous point. But the operator cannot climb over the barrier. If there
is no such barrier available, access protection may be required.

During hazardous point protection, the safety laser scanner detects a person’s hand or
other part of their body of at least the same size. The protective field is orthogonal to
the direction of approach.

You must monitor a reference contour to protect the safety laser scanner from acciden-
tal misalignment or manipulation.
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Figure 19: Stationary application in vertical operation for hazardous point protection

Important information

DANGER
Hazard due to lack of effectiveness of the protective device

If there is a retroreflector in the protective field level (distance of the retroreflector from
protective field < 6 m), it may not be possible detect people and parts of the body that
are to be protected, or it may not be possible to detect them on time.

»  Avoid retroreflectors in the protective field level if possible.
»  With retroreflectors at the protective field level: Increase overrun of the protective
field over the opening to be protected by supplement Zg = 350 mm.

4.3.8.1 Protective field

In hazardous area protection, the minimum distance typically defines the position at
which the safety laser scanner is mounted. Access to the hazardous point shall only be
possible through the protective field.

In many cases, a resolution of 20 mm, 30 mm or 40 mm is suitable for hazardous point
protection. A resolution of 40 mm or finer is required to ensure detection of the hand
during hazardous point protection. The safety laser scanner is not suitable for finger
detection, because the finest resolution is 20 mm.

Complementary information
The required minimum distance depends on the safety laser scanner’s set resolution.

Notes on selecting the resolution:

« If you choose a fine resolution, the protective field range is smaller and the
protective field is only suitable for smaller hazardous points. But the required
minimum distance is smaller, you can mount the safety laser scanner closer to the
hazardous point.

« If you choose a coarser resolution, the protective field range is larger and the pro-
tective field is also suitable for larger hazardous points. But the required minimum
distance is larger, you must mount the safety laser scanner further away from the
hazardous point.

8024596/19MP/2021-01-11 | SICK OPERATING INSTRUCTIONS | nanoScan3 I/0 29
Subject to change without notice



4 PROJECT PLANNING

4.3.8.2

439

30

Calculation example for the minimum distance

Calculation example of the minimum distance S according to ISO 13855

The example shows the calculation of the minimum distance for an orthogonal
approach to the protective field. A different calculation may be required depending

on the application and the ambient conditions, e.g. for a protective field parallel to or at
any angle to the direction of approach or an indirect approach.

»  First, calculate S using the following formula:

S=2,000mm/s x T +8 x(d - 14 mm)

where:

o S =minimum distance in millimeters (mm)

o T =stopping/run-down time for the entire system in seconds (s)
(Response time of the safety laser scanner + machine’s stopping/run-down
time, incl. response time of the machine’s control system and signal propaga-
tion time)

o d=resolution of the safety laser scanner in millimeters (mm)

If the resultis S < 100 mm, use S = 100 mm.

If the result is 100 mm < S < 500 mm, use the calculated value as the minimum

distance.

» Iftheresultis S > 500 mm, then recalculate S with the following formula:
S=1,600 mm/s x T +8 x(d - 14 mm)

v Ifthe new value is S > 500 mm, then use the newly calculated value as the
minimum distance.

v Ifthe new value is S < 500 mm, then use S = 500 mm as the minimum distance.

SNEN

The reach/approach speed is already included in the formula.

Access protection

Overview

The safety laser scanner is mounted with a vertical scan plane in a stationary applica-
tion, for example on a machine, for which access to the hazardous area may be defined
structurally.

For access protection, the safety laser scanner detects an intrusion by a whole body.
The protective field is orthogonal to the direction of approach.

You must monitor a reference contour to protect the safety laser scanner from acciden-
tal misalignment or manipulation.
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Figure 20: Stationary application in vertical operation for access protection

Important information

DANGER

Hazard due to lack of effectiveness of the protective device

If there is a retroreflector in the protective field level (distance of the retroreflector from
protective field < 6 m), it may not be possible detect people and parts of the body that
are to be protected, or it may not be possible to detect them on time.

»  Avoid retroreflectors in the protective field level if possible.
»  With retroreflectors at the protective field level: Increase overrun of the protective
field over the opening to be protected by supplement Zg = 350 mm.

4.3.9.1 Protective field

In access protection, the minimum distance typically defines the position at which the
safety laser scanner is mounted.

The protective field must be at least 900 mm high so that it is not possible to climb
over it.

The multiple evaluation must be 2 or 3. Otherwise, a person could possibly walk
undetected through the protective field.

4.3.9.2 Calculation example for the minimum distance
Calculation example of the minimum distance S according to ISO 13855

The example shows the calculation of the minimum distance for an orthogonal
approach to the protective field. A different calculation may be required, depending

on the application and the ambient conditions (e.g. for a protective field parallel to or at
any angle to the direction of approach or an indirect approach).

S=1,600 mm/s x T +850 mm
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where:

¢ S =minimum distance in millimeters (mm)

e T =stopping/run-down time for the entire system in seconds (s)
(Response time of the safety laser scanner + machine’s stopping/run-down time,
incl. response time of the machine’s control system and signal propagation time)

The approach speed is already included in the formula.

4.3.10 Mobile hazardous area protection

The safety laser scanner is mounted with a horizontal scan plane in a mobile applica-
tion, like on an automated guided vehicle. In mobile hazardous area protection, the
safety laser scanner protects the hazardous area created by the vehicle’s movement.

The safety laser scanner detects a person’s legs. The protective field is parallel to the
direction of approach.

Figure 21: Mobile application in horizontal operation for hazardous area protection

NOTE

e Ina mobile application, a resolution of 70 mm (leg detection) is sufficient for
detecting people. By contrast with stationary hazardous point protection, this is
also true for a low mounting height, as the safety laser scanner moves together
with the vehicle.

¢ Inthe following calculation examples, only the vehicle speed is taken into account,
not the speed of a walking person. This is based on the assumption that the
person recognizes the danger and stands still.

4.3.10.1 Protective field

32

The protective field must be designed in such a way that it recognizes a person at
the latest when he or she is at the minimum distance from the hazardous point. The
minimum distance allows the vehicle to stop in time before it reaches a person or an
object.

In mobile hazardous area protection, the minimum distance typically defines the pro-
tective field length required. When calculating the protective field length, the impact of
turning must be considered separately.
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The protective field must be wide enough to cover the width of the loaded vehicle with
supplements for measurement error and the lack of ground clearance. When calculat-
ing the protective field width, the impact of turning must be considered separately.

If you define a number of monitoring cases with different protective fields, you must
calculate the protective field size separately for each protective field used.

4.3.10.2 Supplement Z; for lack of ground clearance

This supplement is necessary, because, generally, a person is detected above the foot
and the braking process cannot take account of the length of the foot in front of the
point of detection. A person’s foot could be injured if a vehicle has no ground clearance.

Figure 22: Flat-rate supplement for lack of ground clearance

B Ground clearance
S, Protective field length without a supplement for lack of ground clearance
Z: Supplement for lack of ground clearance

The lump supplement for ground clearance under 120 mm is 150 mm. This supple-
ment may be reduced further in individual cases, see figure 23, page 34.
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Figure 23: Minimum supplement for lack of ground clearance
Br
z

Ground clearance in mm
Supplement for lack of ground clearance in mm

4.3.10.3 Stopping distance S,

The stopping distance is the sum of the following distances:
e  Braking distance of the vehicle

Distance covered during the response time of the safety laser scanner

Distance covered during the response time of the vehicle control (incl. signal
propagation time)

A vehicle’s braking distance does not increase linearly with increasing speed, but rather
in a squared relationship.

¥

Figure 24: Stopping distance as a function of the vehicle’s speed

v Speed
Sa Stopping distance
34

OPERATING INSTRUCTIONS | nanoScan3 1/0

8024596/19MP/2021-01-11 | SICK
Subject to change without notice



PROJECT PLANNING 4

V4 Supplements
S, Protective field length for the relevant range of speeds

Sa = Sgr + Sanr * Sans

where:
e S, = stopping distance in millimeters (mm)
e  Sg, = braking distance, from the vehicle documentation, in millimeters (mm)
e S, = distance covered during the vehicle control’s response time (including
signal propagation time), from the vehicle documentation, in millimeters (mm)
e S, = distance covered during the safety laser scanner’s response time in mil-
limeters (mm)
The distance Sy,s depends on the safety laser scanner’s response time and the
vehicle’s speed. The distance S,,g is calculated using the following formula:
SAnS =t X Vmax
where:
o tg = safety laser scanner’s response time in seconds (s)
o Vmax = maximum speed of the vehicle, from the vehicle documentation, in

millimeters per second (mm/s) (If you define a number of monitoring cases
with different protective fields: V,,,x = maximum speed of the vehicle in the
current monitoring case)

Further topics

e "Response times", page 116

4.3.10.4 Calculation example for the protective field length
Calculation example for the protective field length S,
SL=SA+TZ+ZR+ZF+ZB

where:

e S, = protective field length in millimeters (mm)

e S, = stopping distance in millimeters (mm)

e TZ=tolerance range of the safety laser scanner, see "Data sheet", page 111

e Zg =supplement for reflection-based measurement errors in millimeters (mm)

e Zr =supplement for lack of ground clearance of the vehicle in millimeters (mm)

e Zg =supplement for the decreasing braking force of the vehicle, from the vehicle
documentation, in millimeters (mm)

4.3.10.5 Calculation example for the protective field width
Calculation example for the protective field width Sg
SB= FB+2 X (TZ+ZR+ZF)

where:

e  Sp = protective field width in millimeters (mm)

e Fg = vehicle width in millimeters (mm)

¢ TZ=tolerance range of the safety laser scanner, see "Data sheet", page 111

e Zg =supplement for reflection-based measurement errors in millimeters (mm)
e Zr =supplement for lack of ground clearance of the vehicle in millimeters (mm)

4.3.10.6 Height of the scan plane

The scan plane must be at a maximum height of 200 mm everywhere. Otherwise,
persons lying horizontally may not be detected.
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In many cases, a mounting height of 150 mm above the floor (height of the scan plane)
is suitable.

Figure 25: Recommended fitting height

T120 mm T150 mm

Figure 26: Recommended fitting height for inverted mounting

4.4 Integrating the equipment into the electrical control

Requirements for use

« The control of the machine can be electrically influenced.

¢ The connected controller and all devices responsible for safety comply with the
required performance level and the required category (for example according to
ISO 13849-1).

Power is supplied to all electrically connected devices in accordance with SELV/
PELV (IEC 60204-1).

All electrically connected devices are supplied from the same power supply.
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e All electrically connected devices use the same earthing method.
e All earthing points are connected with the same ground potential.

Further topics

o '"Electrical installation", page 50

441 Voltage supply
Prerequisites

¢ The power supply unit is able to jumper a brief power failure of 20 ms as specified
in IEC 60204-1.

¢  The power supply unit provides safe isolation according to IEC 61140 (SELV/PELV
as per IEC 60204-1).

¢ The electrical power supply has an appropriate electrical fuse.

Further topics

. "Data sheet", page 111

4.4.2 USB connection

The device has a USB connection for configuration and diagnostics. The USB connec-
tion complies with the USB 2.0 Micro-B standard (female connector). The USB connec-
tion may only be used temporarily and only for configuration and diagnostics.

Further topics

e "Configuration", page 55
e '"Troubleshooting", page 102

443 0SSDs
Overview

When the protective field is clear, the OSSDs signal the ON state and the signal level is
HIGH (non-isolated). If there are objects in the protective field or there is a device fault,
the OSSDs signal the OFF state with the LOW signal level.

Downstream control elements must evaluate the output signals of the protective device
in such a way that the dangerous state of the machine is safely ended. Depending on
the safety concept, the signal is analyzed by safety relays or a safety controller, for
example.

The OSSDs are short-circuit proof against 24 VDC and O V.

Prerequisites

¢ The machine switches to the safe state if, at any time, at least one OSSD in an
OSSD pair switches to the OFF state.

¢  When using a safety controller: The safety controller detects different signal levels
of the two OSSDs of an OSSD pair (depending on national regulations or required
reliability of the safety function). The maximum discrepancy time tolerated by the
control is selected according to the application.

¢ The output signals from an OSSD pair are not connected to each other.

¢ The machine controller processes both signals of an OSSD pair separately.
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i
N =— 0ssD1

Figure 27: Dual-channel and isolated connection of 0SSD1 and OSSD2

¢ No potential difference can occur between the load and the protective device. The

0 V connections of the load and those of the associated protective device are
connected individually and directly to the same O V terminal strip. In the event of
a fault, this is the only way to ensure that there can be no potential difference
between the O V connections of the loads and those of the corresponding protec-
tive device. This is particularly important for loads that switch even if they are
activated with negative voltage (e.g. electromechanical contactor without reverse
polarity protection diode).

F
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Figure 28: No potential difference between load and protective device

4.4.4 Control inputs
Overview
The control inputs accept signals for switching over between different monitoring cases.
Static control inputs are used for information about machine status.

Dynamic control inputs are usually used for information about the speed of a vehicle.

Prerequisites

e The safety-related parts of the control which switch the active protective field
provide the same safety level as the safety function. In many cases, this is PL d as
per ISO 13849-1 or SIL2 as per IEC 62061.

« Position-dependent switching is carried out by 2 independently wired signal
sources, such as 2 independent position switches.

¢  Speed-dependent switching is carried out by two independently wired signal
sources, such as two independent incremental encoders.

« Manual switching that depends on the operating mode is carried out using a
suitable manual control switch.
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Further topics

. "Data sheet", page 111
. "Electrical installation", page 50
« "Inputs and outputs, local", page 74

4441 Static control inputs
Overview

The static control inputs support the following evaluation methods:
¢  Complementary evaluation
¢ l-out-of-n evaluation (only devices with several static control inputs)

Complementary evaluation

A static control input consists of 2 channels. The channels of a static control input
are switched inversely. The following table shows which status the static control input’'s
channels must have to define logical input condition 1 and O at the relevant control

input.
Table 3: Status of the channels of the control inputs with complementary evaluation
Al A2 Logical input status (input A)

1 0 0

0 1 1

1 1 Error

0 0 Error

1-of-n evaluation

With the 1-out-of-n evaluation, each channel of a control input is considered individu-
ally. At any time, exactly one channel must have logic value 1.

Table 4: True vales with 1-off-n-evaluation with 2 input pairs (example)

Al A2 B1 B2 Result (e.g. monitoring case no.)
1 0 0 0 1

0 1 0 0 2

0 0 1 0 3

0 0 0 1 4

Other input conditions Error

Complementary information

« When the input signal is changed, the previous monitoring case remains active for
the duration of the set switch-on delay. If no valid input signal is present after the
switch-on delay has elapsed, the behavior depends on the sequence monitoring:
o If monitoring of the switching sequence (sequence monitoring) is not acti-
vated, the OSSDs switch to the OFF state after the switch-on delay has
elapsed. If a valid input signal is present within another second, the safety
laser scanner activates the new monitoring case. If no valid input signal is
present within this time, the OSSDs remain in the OFF state and the safety
laser scanner displays an error and must be restarted.

o If monitoring of the switching sequence (sequence monitoring) is activated,
the OSSDs switch to the OFF state after the switch-on delay has elapsed and
the safety laser scanner displays an error and must be restarted.
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e A short-circuit or cross-circuit on one or more channels of the static control inputs
can cause the wrong monitoring case to be activated.

o  Some safety controllers detect the short-circuit or cross-circuit and switch off
their outputs or some of their outputs.

o Due to the short-circuit or cross-circuit, one or more input channels of the
safety laser scanner can nevertheless deliver the HIGH signal level. This may
result in a valid input signal so that a monitoring case is activated.

o  For this reason, laying the cables for the input signals in a protected manner
is recommended. Otherwise, setting the switch-on delay to O s and activating
sequence monitoring is recommended. Carrying out regular thorough check
at short intervals is also recommended.

Further topics
e  "Settings for monitoring case tables", page 78
e  "Switching order", page 78
Dynamic control inputs
Overview

A dynamic control input receives speed information from an incremental encoder.

Important information

WARNING
Failure of both encoders due to a common cause

If both encoders fail at the same time, the device will receive no speed information.
Therefore, the device switches to the monitoring case defined for standstill, although
the vehicle may be moving.

> Exclude faults with a common cause in the encoders.

Prerequisites

. Defects of an incremental encoder are detected. Therefore, 2 incremental
encoders are used which function independently of one another and transmit
their signals on separate pathways.

e Only a single safety laser scanner is connected to each incremental encoder.

¢ Each incremental encoder (with one wire each for 0° and 90°) is connected to
only one control input.

e Each incremental encoder is supplied with voltage via its own supply line.

e Faults with a common cause on both encoders are excluded.

Possible measures:

o Each encoder has its own electrical power supply and its own supply line in
its own sheathed cable.

o Both encoders and the device have a common electrical power supply at a
protected location (e.g. in the control cabinet). Each encoder and device has
its own supply line in its own sheathed cable.

Incremental encoder

Each incremental encoder must have a 0° output and a 90° output so that the
direction of travel can be detected.

Requirements for incremental encoders:

e Dual-channel encoder with 90° phase separation
e  Outputs: push-pull

e« Shielded cable
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¢  Max pulse rate: 100 kHz
¢ Minimum number of pulses: 100 pulses per cm

Suitable incremental encoders are available from SICK. Additional information can be
obtained from your SICK subsidiary.

445 Universal inputs, universal outputs, universal I/0s

Universal I/0 can be configured as universal input or as universal output. In addition,
certain universal I/0s can be used in pairs as OSSD pairs, depending on the device.

Depending on the device, a universal input can be used for resetting, external device
monitoring (EDM), sleep mode, or restarting the protective device, for example. If sleep
mode is activated by a universal input, the sleep mode must not be used for safety
applications. Certain universal inputs can also be used in pairs as a static control input.

A universal output outputs a signal depending on its configuration, e.g. if the reset
pushbutton needs to be pushed or if the optical cover is contaminated. A universal
output must not be used for safety functions.

Further topics

. "Electrical installation", page 50
. "Technical data", page 111

4.4.6 Restart interlock
Overview

Depending on the regulations which apply at the place of installation, a restart interlock
may be required.

The restart interlock prevents the machine from automatically starting up, for example
after a protective device has responded while the machine is operating or after chang-
ing the machine’s operating mode.

First, the operator must press a reset pushbutton to return the protective device to
monitoring status. Then, in a second step, the operator can restart the machine.

Prerequisites

e The control switch for resetting the restart interlock (reset button) is mounted
outside the hazardous area.

. Persons within the hazardous area cannot operate the reset button.

¢ Any person operating the control switch can view the entire hazardous area.

Internal restart interlock

Each safety output of the safety laser scanner is equipped with a configurable internal
restart interlock.

When the internal restart interlock is used, the following sequence is the result for the

machine operator:

1 A safety output of the safety laser scanner switches to the OFF state, if there is an
interruption in the protective field.

2  The safety output remains in the OFF state when there is no longer an object in
the protective field.

3  The safety output only switches back to the ON state when the operator presses
the reset pushbutton, which is outside the hazardous area. If there is an object in
the protective field when the reset pushbutton is pressed, the safety output stays
in the OFF state.

4 After the reset, the operator can restart the machine in a second step.
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Figure 30: How the restart interlock works (2): person detected in protective field, safety output
in OFF state
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Figure 31: How the restart interlock works (3): person in hazardous area, no detection in protec-
tive field, safety output still in OFF state

Figure 32: How the restart interlock works (4): the reset pushbutton must be pressed before
restarting the machine.

4.4.7 External device monitoring (EDM)

8024596/19MP/2021-01-11 | SICK
Subject to change without notice

Overview

The external switching elements (external device monitoring, EDM) must be inspected
in line with the regulations which apply at the place of installation or the required
reliability of the safety function.

The external device monitoring (EDM) monitors the status of downstream contactors.
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4.5

451

44

Prerequisites

« Positively guided contactors are used for shutting down the machine.
If the auxiliary contacts of the positively guided contactors are connected to the
external device monitoring, the external device monitoring checks whether the
contactors switch correctly when the OSSDs are switched off.

Testing plan

The manufacturer of the machine and the operating entity must define all required
thorough checks. The definition must be based on the application conditions and the
risk assessment and must be documented in a traceable manner.

The following tests must be planned:

e Athorough check must be carried out during commissioning and following modifi-
cations.

e The regular tests of the safety laser scanner must fulfill certain minimum require-
ments.

A test object is required for some thorough checks. An optically opaque cylinder with
a black surface can be used as a suitable test object. The diameter must match the
configured resolution.

Further topics

. "Test rods", page 124

Test during commissioning and in certain situations

Minimum requirements

The protective device and its application must be thoroughly checked in the following

situations:

e  Before commissioning

e After changes to the configuration or the safety function

e After changes to the mounting, the alignment, or the electrical connection

. After exceptional events, such as after manipulation has been detected, after
modification of the machine, or after replacing components

The thorough check ensures the following:

« All relevant regulations are complied with and the protective device is active for all
of the machine’s operating modes. This includes the following points:
o compliance with standards
o  correct use of the protective device
o suitable configuration and safety function
o correct alignment

e The documentation accurately reflects the state/condition of the machine, includ-
ing the protective device.

« The verified configuration report matches the desired project planning (see "Verify
configuration”, page 83).

The thorough checks must be carried out by qualified safety personnel or specially
qualified and authorized personnel, and must be documented in a traceable manner.

Recommended thorough checks

In many cases, it makes sense to carry out the following thorough checks during

commissioning and in certain situations:

o Test of the relevant points on the checklist, see "Checklist for initial commissioning
and commissioning", page 132

. "Visual check of the machine and the protective device", page 47

¢ "Thorough check of the principal function of the protective device", page 45
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e "Thorough check of the area to be protected", page 46
o "Test of the contour detection field", page 47
e Instruction of the operators in the function of the protective device

452 Regular thorough check

Overview

The purpose of regular tests is to detect defects due to changes or external influences
(e.g. damage or manipulation) and to ensure that the protective measure provides the
necessary protection.

Important information

WARNING
Hazard due to lack of effectiveness of the protective device

Persons and parts of the body to be protected may not be recognized in case of
non-observance.

» Carry out tests at least once a year.

» Assign competent persons to carry out the tests or persons specifically authorized
for this purpose.

» Document tests in a traceable manner.

Minimum requirements for the regular thorough check

The following thorough checks must be carried out at least once a year:

. "Thorough check of the principal function of the protective device", page 45

o Test of the detection capability (resolution), see "Thorough check of the area to be
protected", page 46

Recommendations for further thorough checks

In many cases, depending on the application conditions, the risk assessment of the
machine determines that further thorough checks are required or that some thorough
checks must take place more frequently.

In many cases, it makes sense to carry out the following thorough checks together

with the regular thorough check:

. "Visual check of the machine and the protective device", page 47

. "Test of the contour detection field", page 47

e« Test of the relevant points on the checklist, see "Checklist for initial commissioning
and commissioning", page 132

In many cases, it makes sense to carry out the following thorough checks daily:
. "Visual check of the machine and the protective device", page 47
¢ '"Thorough check of the principal function of the protective device", page 45

Complementary information

If a thorough check reveals a fault, the machine should be shut down immediately. In
this case, the mounting and electrical installation of the safety laser scanner must be
checked by appropriately qualified safety personnel.

453 Notes on the tests
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Thorough check of the principal function of the protective device

Recommended approach:
»  Observe display and status LEDs. A fault has occurred if at least one LED does not
light up permanently when the machine is switched on.
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» Test the function of the protective device. To do this, trigger the protective function
once and observe the safety output’s reaction using the reaction of the machine,
for example.

o All applications: during the test, observe whether the safety laser scanner
displays the interruption of the protective field using the LEDs and/or the
display.

o  Stationary application (hazardous area protection, access protection, haz-
ardous point protection):

e Interrupt the protective field with the intended test object and observe
whether the machine stops.

o Mobile application (mobile hazardous area protection):

e Place the supplied test object in the path of the vehicle and observe
whether the vehicle stops.
OR

e Activate a protective field, which is interrupted by at least one test object
and check the expected reaction (for example by an automatic test in
the safety controller).

If the thorough check reveals a fault, the machine should be shut down immediately. In
this case, the mounting and electrical installation of the safety laser scanner must be
checked by appropriately qualified safety personnel.

Thorough check of the area to be protected

The area to be protected and the detection capability are checked during this thorough
check.

The thorough check covers the following points:

e Changes in the detection capability (thorough check of all configured fields)

« Modifications, tampering and damage to the protective device or the machine,
which lead to changes in the area to be protected or the position of the protective
field

Recommended approach for hazardous area protection:

»  Position the supplied test object at a number of points at the edges of the area to
be protected. The safety laser scanner must detect the test object at each position
and indicate the detection. How it is indicated depends on the configuration. The
number and position of sites where the thorough check is carried out must be
chosen so that undetected access to the hazardous area is impossible.

» If a number of protective fields are used (in different monitoring cases for exam-
ple), check the edges of all protective fields.

Recommended approach for access protection and hazardous point protection:

»  Move the supplied test object along the edges of the area to be protected. The
safety laser scanner must detect the test object at each position and indicate the
detection. How it is indicated depends on the configuration. The protective field
must be dimensioned such that reaching around or going around it is impossible.

» If a number of protective fields are used (in different monitoring cases for exam-
ple), check the edges of all protective fields.

» If the reference contour monitoring feature is used, check the areas with the
reference contour:

o  Move the test object along the inner edge of the tolerance band of the
reference contour. The safety laser scanner must detect the test object at
each position and indicate the detection.

o If several reference contours are used, test all reference contours.

Recommended approach for mobile hazardous area protection:
»  Place the supplied test object in the path of the vehicle and check whether the
vehicle comes to a stop in time.
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» If a number of protective fields are used (in different monitoring cases for exam-
ple), check whether the vehicle comes to a stop in time in all of the protective
fields.

» If necessary, change the position of the test object so that a thorough check is
carried out for each monitoring case to determine whether the protective field is
active over the whole of the required width.

» Check the height of the scan plane. The scan plane must be at a height of at
least 200 mm so that people lying down can be reliably detected. For this purpose,
position the supplied test object at a number of points at the edges of the area
largest protective field. The safety laser scanner must detect the test object at
each position and indicate the detection. How it is indicated depends on the
configuration.

If the thorough check reveals a fault, the machine should be shut down immediately. In
this case, the mounting and electrical installation of the safety laser scanner must be
checked by appropriately qualified safety personnel.

Test of the contour detection field

If you use contour detection fields, you must test whether each contour detection field
fulfills the intended function.

Notes on planning the test

¢  Which contour should be detected at which position? What is the desired result?

¢ What is the desired result if the contour is not at the position?

¢ What is the desired result if only one part of the contour is at the position?

e s it possible for there to be another object at the intended position instead of
the expected object, so that the safety laser scanner still recognizes the contour?
What is the desired result?

If the thorough check reveals a fault, the machine should be shut down immediately. In
this case, the mounting and electrical installation of the safety laser scanner must be
checked by appropriately qualified safety personnel.

Visual check of the machine and the protective device

Recommended approach:

» Check whether the machine or the protective device has been modified or manipu-
lated so that the effectiveness of the protective device may be impaired.

» In particular, check the following points:
o Has the machine been retrofitted?

Have machine parts been removed?

Have modifications been made to the surroundings of the machine?

Are there any defective cables or open cable ends?

Have the protective device or its parts been dismantled?

Is the protective device damaged?

Is the protective device severely contaminated?

Is the optical cover contaminated, scratched or destroyed?

Has the protective device’s alignment been changed?

Are there any objects (e.g. cables, reflective surfaces) in the protective field?

O 0O O 0O 0O O O O o

If one of the points applies, the machine should be shut down immediately. In this
case, the machine and the protective device must be checked by appropriately qualified
safety personnel.
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51

5.2

5.3

48

Mounting

Safety

Unpacking

DANGER
Dangerous state of the machine

»  Make sure that the dangerous state of the machine is (and remains) switched off
during mounting, electrical installation, and commissioning.

»  Make sure that the outputs of the safety laser scanner do not affect the machine
during mounting, electrical installation, and commissioning.

NOTICE
The optics cover of the safety laser scanner is an optical component.

» Do not contaminate or scratch the optics cover during unpacking and mounting.
»  Prevent fingerprints on the optics cover.

Approach

» Check the components for completeness and the integrity of all parts.
» Inthe event of complaints, contact the responsible SICK subsidiary.
Further topics

e  "Ordering information", page 121

Fitting the system plug

Prerequisites

Tool required:
e  TX10 Torx wrench

Approach

fx\\\\\\\llll///ﬂ
-

=

Carefully insert the system plug into the safety laser scanner.
2. Screw in the system plug using the captive screws. Tightening torque: 1.3 Nm.
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54 Mounting the device
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Prerequisites

. Project planning has been completed.

¢  Mount according to project planning.

. Installation location provides protection against moisture, dirt and damage.
e  Status indicators are easily visible after mounting.

Approach

,,,,,

f\\\\\\\\""/ 2>
- s

Figure 33: Mounting the safety laser scanner

® Side M5 threaded hole

» Use all four sides of M5 threaded holes for direct mounting, so the values given in
the data sheet for vibration and shock resistance are achieved.

»  Maximum depth of thread engagement: 7.5 mm.

» Tightening torque: 4.5 Nm ... 5.0 Nm.

» In case of strong vibrations, use screw locking devices to secure the fixing screws.

Complementary information

To facilitate mounting and alignment, SICK offers mounting kits as accessories.

Further topics

e "Project planning", page 17
e "Dimensional drawings", page 120
e "Accessories", page 123
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6

6.1

6.2

6.2.1

50

Electrical installation

Safety

Important information

DANGER

Dangerous state of the machine
Connecting

Connecting cable with M12 plug connector, 8-pin

»  Make sure that the dangerous state of the machine is (and remains) switched off

during mounting, electrical installation, and commissioning.

»  Make sure that the outputs of the safety laser scanner do not affect the machine

during mounting, electrical installation, and commissioning.

Overview

Depending on the system plug used, the connection is made via M12 plug connectors

or flying leads.

Prerequisites

e Project planning has been completed.
e  Mounting is complete.
e Electrical installation according to project planning.

e Electrical installation according to the requirements of chapter 4.4, "Integrating

the equipment into the electrical control", page 36.
e Functional earth is connected correctly.

Further topics

¢ "Project planning", page 17
¢  "Mounting", page 48

Voltage supply and local inputs and outputs
¢ Male connector

« M12
e 8pin
e A-coded

Figure 34: Connecting cable (male connector, M12, 8-pin, A-coded)
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Table 5: Pin assignment of the connecting cable with 8-pin M12 plug connector

Pin

Designation

Function

24V DC

Supply voltage (+24 V DC)

OSSD 1.A

OSSD pair 1, OSSD A

ovDC

Supply voltage (0O V DC)

0SSD 1.B

OSSD pair 1, 0OSSD B

| WIN|BF-

Uni-l/0 1

Universal I/0 1, configurable:

o Universal input: resetting, EDM (external device moni-
toring), standby, restarting the device

¢ Universal output: contamination, fault, reset required,
monitoring result

Uni-l/0 2

Universal 1/0 2, configurable:

o Static control input A1 (together with pin 7)

o Universal input: resetting, EDM (external device moni-
toring), standby, restarting the device

o Universal output: contamination, fault, reset required,
monitoring result

Uni-/0 3

Universal 1/0 3, configurable:

« Static control input A2 (together with pin 6)

o Universal input: resetting, EDM (external device moni-
toring), standby, restarting the device

« Universal output: contamination, fault, reset required,
monitoring result

8

FE

Functional earth/shield

Thread

FE

Functional earth/shield

6.2.2 Connecting cable with M12 plug connector, 17-pin

Voltage supply and local inputs and outputs
. Male connector

¢« Mi12
e 17-pin
e A-coded

12 2 1 11

\
3 \Q;'}/ 10
13 /0 o\ 16
4

- _

1999 CGegl
—2 &9
8

RS

5 14 6 7 15

Figure 35: Connecting cable (male connector, M12, 17-pin, A-coded)

Table 6: Pin assignment of the connecting cable with 17-pin M12 plug connector

Pin Designation Function
1 24V DC Supply voltage (+24 V DC)
2 ovDC Supply voltage (0 V DC)
3 0OSSD 1.A OSSD pair 1, OSSD A
4 0SsSD 1.B 0SSD pair 1, 0SSD B
5 Uni-I/0 1 Universal 1/0 1, configurable:
e Static control input B1
o Universal input: sleep mode, restarting the device
o Universal output: contamination, fault, reset required
(OSSD pair 1), monitoring result
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Pin

Designation

Function

Uni-l/0 2

Universal 1/0 2, configurable:

e OSSD pair 2, 0SSD A (0OSSD 2.A)

e Static control input A1

o Universal input: sleep mode, restarting the device

o Universal output: contamination, error, monitoring
result

Uni-l/0 3

Universal I/0 3, configurable:

e OSSD pair 2, 0SSD B (0SSD 2.B)

o Static control input A2

o Universal input: sleep mode, restarting the device

o Universal output: contamination, error, monitoring
result

Uni-l/0 4

Universal 1/0 4, configurable:

e Static control input B2

o Universal input: sleep mode, restarting the device

o Universal output: contamination, fault, reset required
(OSSD pair 2), monitoring result

Uni-in 1

Universal input 1, configurable:

e Static control input C1

e Dynamic control input 1a (0°)

o Universal input: sleep mode, restarting the device

10

Uni-in 2

Universal input 2, configurable:

e Static control input C2

e Dynamic control input 1b (90°)

« Universal input: sleep mode, restarting the device

11

Uni-in 3

Universal input 3, configurable:

e Static control input D1

e Dynamic control input 2a (0°)

o Universal input: sleep mode, restarting the device

12

Uni-in 4

Universal input 4, configurable:

e Static control input D2

e Dynamic control input 2b (90°)

o Universal input: sleep mode, restarting the device

13

Uni-in 5

Universal input 5, configurable:

e Static control input E1

o Universal input: resetting, (OSSD pair 1), sleep mode,
restarting the device

14

Uni-in 6

Universal input 6, configurable:

« Static control input E2

o Universal input: EDM (external device monitoring,
OSSD pair 1), sleep mode, restarting the device

15

Uni-in 7

Universal input 7, configurable:

o Static control input F1

o Universal input: resetting, (OSSD pair 2), sleep mode,
restarting the device

16

Uni-in 8

Universal input 8, configurable:

e Static control input F2

o Universal input: EDM (external device monitoring,
0SSD pair 2), sleep mode, restarting the device

17

nc

Not connected

Thread

FE

Functional earth/shield
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6.2.3 Connecting cable with flying leads, 17-wire

Voltage supply and local inputs and outputs
e  Flying leads

. 17-wire

==

Table 7: Pin assignment of the connecting cable with flying leads, 17-wire

Wire color

Designation

Function

Brown

24V DC

Supply voltage (+24 V DC)

Blue

ovDC

Supply voltage (0 V DC)

White

OSSD 1.A

OSSD pair 1, OSSD A

Green

0OSSD 1.B

OSSD pair 1, 0SSD B

Pink

Uni-l/0 1

Universal 1/0 1, configurable:

« Static control input B1

« Universal input: sleep mode, restarting the device

« Universal output: contamination, fault, reset required
(OSSD pair 1), monitoring result

Yellow

Uni-l/0 2

Universal I/0 2, configurable:

e OSSD pair 2, 0SSD A (OSSD 2.A)

e Static control input A1

o Universal input: sleep mode, restarting the device

o Universal output: contamination, error, monitoring
result

Black

Uni-l/0 3

Universal I/0 3, configurable:

e OSSD pair 2, 0SSD B (0SSD 2.B)

e Static control input A2

o Universal input: sleep mode, restarting the device

o Universal output: contamination, error, monitoring
result

Gray

Uni-l/0 4

Universal 1/0 4, configurable:
e Static control input B2
o Universal input: sleep mode, restarting the device

o Universal output: contamination, fault, reset required
(OSSD pair 2), monitoring result

Red

Uni-in 1

Universal input 1, configurable:

e Static control input C1

e Dynamic control input 1a (0°)

« Universal input: sleep mode, restarting the device

Violet

Uni-in 2

Universal input 2, configurable:

e Static control input C2

e Dynamic control input 1b (90°)

o Universal input: sleep mode, restarting the device

Grey/Pink

Uni-in 3

Universal input 3, configurable:

e Static control input D1

e Dynamic control input 2a (0°)

o Universal input: sleep mode, restarting the device

Red/Blue

Uni-in 4

Universal input 4, configurable:

e Static control input D2

e Dynamic control input 2b (90°)

« Universal input: sleep mode, restarting the device

8024596/19MP/2021-01-11 | SICK
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Wire color

Designation

Function

White/Green

Uni-in 5

Universal input 5, configurable:

e Static control input E1

o Universal input: resetting, (OSSD pair 1), sleep mode,
restarting the device

Brown/Green

Uni-in 6

Universal input 6, configurable:

e Static control input E2

o Universal input: EDM (external device monitoring,
0SSD pair 1), sleep mode, restarting the device

White/yellow

Uni-in 7

Universal input 7, configurable:

e Static control input F1

e Universal input: resetting, (OSSD pair 2), sleep mode,
restarting the device

Yellow/Brown

Uni-in 8

Universal input 8, configurable:

e Static control input F2

o Universal input: EDM (external device monitoring,
OSSD pair 2), sleep mode, restarting the device

White/Gray

nc

Not connected

- (shielding)

FE

Functional earth

6.2.4 Network connection

Network connection
. Female connector

. M12
e 4-pin
. D-coded

¢  Pin assignment according to IEC 61918, Appendix H

3 4

o

2&&_{_/1

Figure 36: Network pin assignment (M12 female connector, 4-pin, D-coding)

Table 8: Network pin assignment

Pin Designation | Function
1 TX+ Send data +
2 RX+ Receive data +
3 TX- Send data -
4 RX- Receive data -
Thread SH Shielding
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71

7.2

721

7.2.2

Configuration

Delivery state

The safety laser scanner is not configured in the delivery state.

Safety Designer

The safety laser scanner is configured with Safety Designer.

This chapter describes the basics of using Safety Designer. More information regarding
Safety Designer can be found in the operating instructions for the Safety Designer item
no. 8018178.

Installation assistant

Projects

An installation assistant will help you to install Safety Designer.

1. Call up the download web page and enter Safety Designer in the search field on

2. Take note of the system requirements on the download page.
3. Download the installation file from the download page. Extract it and run it.
4. Follow the notes from the setup assistant.

Using Safety Designer, you can configure one or more devices in a project. You can save
the configuration data in a project file on the computer.

Creating a project

»  Click on New project.

v This creates and opens an empty project.

Configuring a device online (device connected to computer)

The following interfaces are suitable for configuration:

. usB v
. Ethernet

If a device is connected to the computer, Safety Designer can establish a connection to
the device. ?

You will then configure the device online. In this case, you can transfer the configuration
to the devices directly and use diagnostic functions.

»  Click on Connect.

v Safety Designer searches for connected devices, with which it can establish a
connection.

Configuring a device offline (device not connected to computer)

If the device is not connected to the computer, select it from the device catalog.

You will then configure the device offline. Diagnostics functions are not available.

You can connect the computer to the device later, assign a device to the device tile, and
transfer the configuration to the device.

1) The USB connection may only be used temporarily and only for configuration and diagnostics.

2)

8024596/19MP/2021-01-11 | SICK
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If the device is only connected via the network and has no network address, Safety Designer can find the device but cannot establish a
connection to it. You first need to assign the device a valid network address.
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7221 Saving verified configuration

When you save a project, information is saved for each device as to whether the
configuration is verified. When you open a project file, each device tile and the Overview
dialog of the device window show whether the configuration is verified.

You can transfer a verified configuration to the same or an identical device again.

7.2.3 User interface

Project System Parameter "7 g Help | | sarery TOOL 1.7.175 | New project™ | i [=]a] x|

gﬁl‘)ﬁ!‘é&“e_ K= |5:_{$ Cnn&ﬁ; Disconnect B in Teonsfer @ Logout
| Settings Configuration ) Connections )(3 )pan

Device overview Device catalog

B E £ 100% = ——— - @
= -
| pacu
Functional package (Step):

>

| E ‘Generic EtherNet/IP CIP Safety
Version: 17175

( ‘. microScan3

Version: 17175

{ " ‘outdoorScan3
\

Version: 17175

\ ‘ nanoScan3

Version: 17175

Double-click a device to
2dd it to the project

< >

Device catalog |~ Device search
< { 6\ >
[ Tasks (0 EJ Notes (0) ~

Figure 37: Software controls

® Menu bar

@ Toolbar

® Main navigation

@ Working range

® Device catalog

® Task list and notes

724 User groups
Overview
The devices contain a hierarchy of user groups that regulate access to the devices.
For certain actions (e.g., transferring a configuration to the device), you are requested
to log onto the device with the respective user group.
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725 Settings
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Important information

NOTICE

If you leave a computer that is connected to devices unattended, you must log out and
switch to the Machine Operator user group so that unauthorized persons cannot transfer
configurations to the devices.

User groups

Table 9: User groups

User group

Password

Authorization

Operator

No password required. Anyone can
log on as a machine operator.

e May read configuration from the
device.

Maintenance per-
sonnel

Deactivated ex-works, i.e. it is not ini-
tially possible to log on as a main-
tenance technician. The user group
can be activated by the user group
administrator and provided with a
password.

e May read configuration from the
device.

o May transmit verified configura-
tion to the device.

e Change own password allowed.

Authorized client

Deactivated ex-works, i.e. it is not
initially possible to log on as an
authorized customer. The user group
can be activated by the user group
administrator and provided with a
password.

o May read configuration from the
device.

o May transmit verified and unveri-
fied configuration to the device.

« May verify configuration.

o Resetting the safety function and
communication settings to factory
defaults is allowed.

e Change own password allowed.

o Changing the password of the
Maintenance personnel user group
is allowed.

Administrator

The password SICKSAFE is created at
the factory.

» Change this password to protect
the device against unauthorized
access.

e May read configuration from the
device.

e May transmit verified and unveri-
fied configuration to the device.

o May verify configuration.

o Resetting whole device to factory
settings allowed.

o Activating and deactivating the
Maintenance personnel and Autho-
rized client user groups is allowed.

e Change own password allowed.

e Changing the passwords of the
Maintenance personnel and Autho-
rized client user groups is allowed.

Complementary information

The configuration of the device is saved in the system plug. Therefore, the passwords
are retained when the device is replaced if the system plug is still used.

Information on the functionality and basic operation of the software and on the settings
in the main window can be found in the operating instructions of the Safety Designer
(part number 8018178).
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7.2.6 Configuration

In the Configuration, area you can compile the devices for a project. The available
devices can be found in the Device Catalog. The devices are displayed as Device tiles in
the working area.

Project  System  Parameter Settings Help | | sareTy T0OL 1.7.1.75 | Project.sdp | D [=a <]

SICK

Sensor Intelligence. B’ & E |?i' S ?1; Disconnect EU Upload ED Transfer aﬁ? Logout

| Settings Configuration } Connections ) Report
Device overview Device catalog
] o 100% =— ———— ™
e "
~ || BE pacu
Functional package (Step):
( ‘ nS3Prol/0 M2 wETH)
\
i2
e ( a Generic EtherNet/IP CIP Safety
Type:  NANS3-CAAZ30AN1PO2 ersions 17178
Serial number: 19310028/15:
Checksum (functi.. 0:300A751]
Configuration date: - )
Scan3
(& mirsscn
Version: 17175
© Disconnected
{ ' outdoorScan3
\
Version; L7175
( ‘ mancScand
Version: L7175
o Ik >
< > | Devicecatalog  Device search

O [P Tasks (0 Notes (0)
Figure 38: Configuration

@ Device Catalog
@ Device tile

7.26.1 Device Catalog
Overview

The device catalog contains all available devices:
« The Device catalog tab contains the devices installed in Safety Designer.
e« The Device search tab contains the devices found during a device search.

Approach

The devices from the device catalog can be added to a project in the workspace:
»  Drag a device into the working area using drag and drop.
Or:
»  Double-click on a device in the device catalog.
v The device is shown as a tile in the working area.
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7

7.2.6.2

7.2.6.3

Complementary information

When a device is configured offline for the first time, the device selection assistant
opens. This is where you select the type of device to be configured.

Overview

Open the device window - configure devices

To configure the device, perform diagnostics or create reports, open a device window.

Approach

You have the following options:
> Double-click on the Device tile.

Or:

»  Open the tile menu and choose Configure.
v' The device window opens.

Complementary information

When a device is configured offline for the first time, the device selection assistant
opens. This is where you select the type of device to be configured.

Type code in Safety Designer

The Safety Designer displays a separate type code for the device with system plug,
which differs from the type code for the device without system plug.

Table 10: Type code in Safety Designer

e M12 Ethernet con-
nection

Device System plug Device with system plug
Performance package |Type code Connections Type code Type code
Core NANS3-AAAZ30AN1 o Cable with plug con- | NANSX-AAABZZZZ1 NANS3-AAAZ30AN1PO1
nector
o Cable with plug con- | NANSX-AAABAEZZ1 NANS3-AAAZ30AN1P0O2
nector
e M12 Ethernet con-
nection
Pro NANS3-CAAZ30AN1 o Cable with plug con- | NANSX-AAACZZZZ1 NANS3-CAAZ30AN1PO1
nector
o Cable with plug con- | NANSX-AAACAEZZ1 NANS3-CAAZ30AN1P0O2
nector
e M12 Ethernet con-
nection
o Flying leads NANSX-AACCZzZzZ1 NANS3-CAAZ30AN1P0O3
o Flying leads NANSX-AACCAEZZ1 NANS3-CAAZ30AN1P0O4
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7.3 Overview

System Help | 153 Pro 1/0 (M12 w ETH) | Machine operator | Connecteduse | = | & | x
‘ o conee 783 Disconnect By Upload B Transter  o&, Identify the device () Stop B show Main Window
Navigation Cverdew Q
@ Overview D Overvie and current settings
~ 2 Configuration @
- )
Addressing Project @ Measured data
®
fies s Project name: Project 1
Identification Application name: Applicatien 1
Application User name User

Monitoring plane
Reference contour field
Fields

Inputs and outputs, local
Monitoring cases
Simulation

Data output

@i 0101010401010 04

Transfer
» [2] Diagnostics
[ Report

b % Serviee

Device information

Name nS3 Pro /0 (M12 w ETH) a
Type code: MANS3-CAA7I0ANIPO2
Functional scope of the configuration in the project: ¥ 100
Functional scope of the configuration in the devicei V 100
Serial number: 19210028/19320013
Functional scope of the device V100
Connection
Indicator

Connection status: Connected USB

; = I 3
Type: 11
B - @
Checksum of the canfiguration in the project 0:3DOATS1E
{functian]
Checksum of the configuration in the device 0x3D0A751B
{function]

System status

Application status Started @)
Last message: No messages present
Device configuration date: 9/19/2019 12:35:08 PM
Synchranization: Ces
Verification state project: Verified
Verification state device: Verified

O [P Tasks (0 Notes (0)

Figure 39: Overview

@ Device information

@ Current measurement data

® Display with device status

The Overview dialog box contains information about the safety laser scanner.

Project

e  Project name
This name should be chosen the same for all devices in the project.

e Application name
This name can be the same for a number of devices in the project. It highlights
that these devices realize an application together, by responding to one another
for example.

e User name

Device information

¢ Name (identifies the individual device)

¢ Type code of the safety laser scanner

¢ Functional scope of the configuration in the project
¢ Functional scope of the configuration in the device
e  Serial number of the safety laser scanner

¢  Functional scope of the device
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Connection
¢  Connection status
¢ Type of connection
Checksums

A checksum is used as a unique identification for a configuration. Using the checksum,
it is possible to work out whether a setup was changed or whether two devices have the
same configuration.

The checksum of the configuration in the project may not match the checksum in the
device, for example if a field geometry has been modified, but not yet transmitted to the
device.

System status

e Application status

e  Current notification from the safety laser scanner

¢ Configuration date for the configuration in the device

¢  Synchronization: shows whether the configuration in Safety Designer and the con-
figuration in the device are identical

e \Verification status of the project

e  Verification status of the device

Measurement Data

Shows the measurement data when a device is connected.

Display

Shows the status of the display and LEDs when a device is connected.

Establishing connection

If the safety laser scanner is correctly connected, you can establish the connection to
the safety laser scanner by clicking Connect.

7.4 Addressing

Addressing

If you want to address the device via TCP/IP or output data, make the IP settings here.

Reading and transmitting values

If the values in the project and the values in the device differ, you can read the values
out from the device and adopt them in the project. Alternatively, you can transmit
values from the project to the device.

7.5 Reading configuration

8024596/19MP/2021-01-11 | SICK
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At the left, you see the values configured in the project for the device. If the device is
connected, you see the values saved in the device at the right.

If the values in the project and the values in the device differ, you can read the values
out from the device and adopt them in the project.

»  Click on Read from the device.
v The values are read from the device and adopted in the project.

Configuration

. Name
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If a number of safety laser scanners are used in an application or in a project, a
unigue device name helps to tell the individual devices apart.

e  Checksums
A checksum is used as a unique identification for a configuration. Using the
checksum, it is possible to work out whether a setup was changed or whether two
devices have the same configuration.
The checksum of the configuration in the project may not match the checksum
in the device, for example if a field geometry has been modified, but not yet
transmitted to the device.

7.6 Identification

Device name

If a number of safety laser scanners are used in an application or in a project, a unique
device name helps to tell the individual devices apart.

Project name

The project name is used to identify an entire project. The same project name should
be chosen for all devices in the project.

Application name

The application name can be the same for a number of devices in the project. It
highlights that these devices realize an application together, by responding to one
another for example.

User name

The user name helps later users to find a contact for the application.

Application image

An image helps to identify the application more quickly. The application image is saved
in the project file on the computer and transmitted to the device. The Safety Designer
supports the following file formats: BMP, GIF, JPG, PNG, TIF.

Description

A description makes it easier to understand an application’s context more quickly.

7.7 Application

Application type

The type of application depends on the application of the safety laser scanner:

¢ Mobile
Mobile hazardous area protection is suitable for AGVs (automated guided vehi-
cles), cranes and forklifts, to protect people when vehicles are moving or docking.
The safety laser scanner monitors the area in the direction of travel and stops the
vehicle as soon as an object is located in the protective field.

e  Stationary
The safety laser scanner’s position is fixed. The safety laser scanner is mounted
horizontally (for hazardous area protection) or vertically (for hazardous point pro-
tection and access protection).

Display language

The safety laser scanner’s display outputs notifications and states. Multiple languages
are available for the display.
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Display orientation

If you mount the safety laser scanner with the optics cover downward, you can rotate
the orientation of the display through 180°. The preview shows the selected orientation
of the display.

7.8 Monitoring plane

8024596/19MP/2021-01-11 | SICK
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Overview
Here you configure general parameters for the monitoring level.

At first, the object resolution and multiple sampling configured for the monitoring plane
apply for all fields. If necessary, you can make changes to each individually at a later
date.

Resulting values are displayed in the area on the right. A graphic shows how the
configuration affects the available ranges.

Name of the monitoring plane

You can use the name to identify monitoring planes when creating fields and monitoring
cases and also in reports.

Protection task

People approach the monitoring plane parallel or orthogonally, depending on the orien-
tation of the protective field in your application.

¢ Hazardous area protection (horizontal)
Typically, for a horizontal approach, the requirement is to detect the leg. The typical
object resolution is leg (70 mm).

e  Access protection (vertical)
Typically, for access protection, the requirement is to detect a person. The typical
object resolution is body (200 mm).

¢ Hazardous point protection (vertical)
Typically, for hazardous point protection, the requirement is to detect a hand. The
typical object resolution is hand (40 mm).

Contour as Reference monitoring

If the monitoring plane has a vertical alignment, a contour (such as the floor, a part of
the machine bed, or an access threshold) must typically be defined and monitored as a
reference contour. The reference contour field is used for this purpose.

If reference contour monitoring is activated, the Reference contour field point is displayed
in the navigation. Here you can configure the reference contour field required for your
application.

Object resolution

The object resolution defines the size that an object must be to allow it to be reliably
detected. The following object resolutions are available:

¢ 20 mm = hand detection

¢ 30 mm = hand detection

¢ 40 mm = hand detection

¢ 50 mm = leg detection/arm detection
¢ 60 mm = leg detection/arm detection
. 70 mm = |leg detection/arm detection
¢ 150 mm = body detection

¢ 200 mm = body detection
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Multiple sampling

Multiple sampling indicates how often an object has to be scanned before the safety
laser scanner reacts. A higher multiple sampling reduces the possibility that insects,
weld sparks or other particles cause the machine to be shut down. You will increase the
machine’s availability.

A multiple sampling of 2 is the minimum setting.

A higher multiple sampling increases the response time and influences the minimum
distance.

Table 11: Recommended multiple sampling

Application Recommended multiple sampling

Stationary application: such as horizontal haz- |2x
ardous area protection or vertical hazardous
point protection under clean ambient condi-
tions

Stationary application: such as vertical access |2x
protection

Only 2-time or 3-time multiple sampling may
be used for vertical access protection.

Mobile application 4x

Stationary application: such as horizontal haz- | 8x
ardous area protection under dusty ambient
conditions

Multiple sampling after switching between monitoring cases

When switching between monitoring cases, it is possible that a person may already be
in the newly activated protective field when switching takes place. In order to ensure
that the person is detected quickly and the dangerous state is brought to an end swiftly,
you can adjust the settings for multiple sampling immediately after switching between
monitoring cases - regardless of any other multiple sampling in place.

For persons and body parts to be reliably detected, each monitoring case must be
active for at least as long as the safety laser scanner requires for detection (set multiple
sampling after switching between monitoring cases multiplied by the scan cycle time).

o  Fast (default)
Multiple sampling after switching between monitoring cases nqs = 1. An object
needs to be scanned once before the safety laser scanner reacts. Fastest reaction
and safest behavior of the safety laser scanner.

e  Rugged
Multiple sampling after switching between monitoring cases ngg = n - 1. Multiple
sampling after switching between monitoring cases is one scan fewer than any
other multiple sampling in place. This reduces the possibility that insects, weld
sparks, or other particles cause the machine to be switched off. This increases
machine availability. The standard response time applies from the outset in the
new field.

e  Userdefined
You can adjust the settings for multiple sampling after switching between moni-
toring cases in line with your requirements for the response time and reliability.
Regardless of the exact settings here, multiple sampling after switching between
monitoring cases is always at least one scan fewer than any other multiple sam-
pling in place: ngg<n -1
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7.9 Contour as Reference field
Overview
System  Help ‘ mm]fﬂ(ﬂ]lwm)lnaﬂiuwrl(mmdlﬂs‘ - ‘ a ‘ x |
‘ o e 7B) Disconnet By Uplosd B Trensfer o, Identifythedevice (@) Stop Show Main Window

Reference contour field

@ || Reference contour field

e a

scanner is monitored

rtical operation for hazardous
eference contour field. Changes to the reference contour are detected as ma

t protection or access protection, the alignmer

@ Drawa reference contour line for the
sclected safety laser scanner.

Monitaring plane 1 {Horizantal)

O] o AAHE P @LSP | et

(=

Al

Monitoring plane 1 (Horizontal)

n53 Pro /0 (M12 w ETH)

7.

Multiple sampling ¥
x v

Response time of field min, 70 ms (when using
085D pair 1),

sampling increases

nS3 Pro /0 (M12 w ETH)

Object resolution
®
| _,ILI Tolerance of the reference contour
o szem iy @tmm | positive tolerance (far mm
Negative tolerance (near] mm

b [ Tasks (0) Notes (0)

Figure 40: Contour as Reference field

® OO

Configure the field
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Tool for drawing reference contour fields
Drawn contour with tolerance band
Contour as Reference field

If you have activated the Reference contour monitoring option for a monitoring plane, the
Reference contour field dialog box is shown.

The reference contour field monitors a contour of the environment. The safety laser
scanner switches all safety outputs to the OFF state if a contour does not match the set
parameters, because, for example, the mounting situation of the safety laser scanner
were changed.

Drawing a reference contour field

Select the tool for drawing reference contour fields.
First, use the mouse to click the desired contour.
Click to add the corners of the contour.

Finally, double-click the contour.

The reference contour field is displayed.

SNPwbdbp
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7.10 Fields

System Help |

Multiple sampling and object resolution

At first, the object resolution and multiple sampling configured for the monitoring plane
apply for all fields. If necessary, you can make changes to each individually at a later
date.

Tolerance band

A contour has a positive and a negative tolerance band. The cut-off path goes to the
OFF state if the safety laser scanner does not detect the contour inside the tolerance
band.

« Positive tolerance (remote): the tolerance away from the safety laser scanner
«  Negative tolerance (near): the tolerance towards the safety laser scanner

Fields
%% T=esc

()

|

Monitoring plane 1

Overview

lESPm]IO(HllwI:TH)|Hachineopcmmr|(onnedudl}sl!‘ - ‘ o ‘ x

ofd conneer 983 Disconnect By Upload B Transter g%, Mdentify the device (@) Stop Show Main Window

@ || Field set
-RQHE T @2 geaievres)
E vonitoring plane

/ [ Monitaring plane 1 v

v Fieldsetl) ®

¥ Fied &

. Fed (@) ®

Selected: Field (1)

Name

[Field (1) |®

Field type
[ Protective field V]

n33 Pro /0 (M12 w ETH)

Object resolutio

[Hand (30 mm) v|®

b [ Tasks (0) £ Notes (0)

Figure 41: Field editor

@® Toolbar

@ Protective field (red) and warning field (yellow) created

©) Visible spatial contour

@ Create, copy, delete field set and fields

® Define field type, name field, configure field
Using the field editor, you can configure the safety laser scanner’s field sets. The
number of configurable fields depends on the safety laser scanner variant.
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In the Fields area, you can draw the fields in a field set using the tools in the toolbar.
You can create field sets and fields in the Field set area. In the area below, you configure
details for the selected field set or field.

The edge length or the diameter of each field must be at least as large as the selected
object resolution.

The fields of a field set are displayed in the monitoring case table in the same
sequence in which you create the fields.
Toolbar

Using the tools in the field editor, you can draw the fields in a field set or masked areas
inside the fields.

Table 12: Buttons on the toolbar

Arrow tool, for marking objects

Hand tool, for moving the work space

Draw reference contour field or contour detection field

Draw field using points

Draw rectangle

Draw circle

Draw circle segment

DO UE NG

Mask areas. Clicking this button shows the buttons for drawing fields with a
hatched display. You can then draw in areas that cannot be monitored.

Enable propose field

Editing a field using coordinates

=
Lu Ln
=R=]

Push the object into the foreground or background

Select field design

Calculate field

AP @&

Zoom in
Zoom out

q Zoom to area

"',:1‘ Zoom to work space

e 4

@ Show snapshot of the spatial contour. Clicking again clears the spatial con-
tour shown.

{5} Show live spatial contour

m Insert background image
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&B Open field editor settings

Field display
Safety Designer displays the field types in different colors.
Table 13: Colors of the field types

Protective field Warning field Reference contour field and
contour detection field

Red Yellow Turquoise

Create fields and field sets
Table 14: Buttons for field sets
Add field set

Add field to field set

Duplicate field set

Delete field or field set

Hide or show field sets and fields

Manage field set templates

Importing field sets and fields

Exporting field sets and fields

[+ =€ 6 & & ¢ i

Field set name

You can assign a unique name for each field set.

Field name and field type

You can assign a unique name and select a field type for each field.

Multiple sampling and object resolution

At first, the object resolution and multiple sampling configured for the monitoring plane
apply for all fields. If necessary, you can make changes to each individually at a later
date.

Tolerance band

A contour has a positive and a negative tolerance band. The cut-off path goes to the
OFF state if the safety laser scanner does not detect the contour inside the tolerance
band.

o Positive tolerance (remote): the tolerance away from the safety laser scanner
o  Negative tolerance (near): the tolerance towards the safety laser scanner
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7.10.1 Creating field set templates

Overview

If you require the same combination of fields a number of times, you can create a field
set template.

Table 15: Manage field set templates

\} Manage field set templates

Approach

1. Click on Add field set template.

2. Enter the name for the template.

3. Define the number of fields.

v Aselection field is shown for each field.

4. Select the Field types for the fields.

5. Enter the Field names.

6. Click on Apply.

v The field set template is saved.
7.10.2 Importing and exporting field sets and fields

Overview

If you need identical field sets or fields across different projects, you can export entire

field

sets or individual fields out of one project and import them into another project.

Importing field sets and fields

Chpwapp

Click on Import fields.

Select exported file with field set information.

A preview of the field sets and fields saved in the file will be shown.
Select the required field sets and fields.

Start the import.

The field sets and fields will be imported.

Exporting field sets and fields

1. Click on Export fields.

2. Select the relevant folder and enter a file name for storing the field set informa-
tion.

3. Select the required field sets and fields.

4. Start the export.

v The field sets and fields will be exported.

7.10.3 Background image
Overview

You can select a background image for the field editor. For example, the plan view of
the machine to be protected can be used as a sample.

The background image is saved in the project file on the computer. It is not transmitted
to the device.

Table 16: Background image

o]

Edit background image

The Safety Designer supports the following file formats: BMP, JPG, PNG.

8024596/19MP/2021-01-11 | SICK
Subject to change without notice

OPERATING INSTRUCTIONS | nanoScan3 I/0 69



7 CONFIGURATION

Approach

Click on Edit background image in the toolbar.

The Background image dialog box opens.

Click on Search....

Select the file for the background image.

Safety Designer displays the background image.

If necessary, use the pipette icon to select a color of the image to make this color

transparent.

5. Adjust the size of the image with the scaling tool or by directly entering the
dimensions. Use the scaling tool to move the tips of the blue arrow to two known
points and then enter the distance between the points in the Length field.

6. Enter the X position, Y position and rotation in the field editor’s coordinates system.
You can then freely move or rotate the background image in the field editor.

7. If required, click the option Lock position of background image.

v ltis no longer possible to change the background image in the field editor.

N NN

7.104 Settings for the field editor
Overview
Table 17: Settings for the field editor

Field editor settings

V.

Field calculation
You specify whether the fields are calculated manually or automatically after drawing.

If you select the Manual option, first draw the areas to be monitored. Then click on
Calculate field so that the Safety Designer calculates the field that the safety laser
scanner actually monitors.

If you select the Automatic option, the drawn areas are immediately converted into
fields.
Display Reference Contour Field

You determine whether the reference contour field is displayed.

Drawing area

You can use a Cartesian or a polar coordinates system and select the colors for the grid
and the drawing area.

7.10.5 Editing fields using coordinates

You can use coordinates to edit fields. Depending on the form on which a field is
based, the appropriate input fields are displayed. The example shows a dialog box for a
rectangle.
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Format form

Format form

(i) Edit rectongle

#-Position
¥Y-Position
Width
Height

’ Rotation

Figure 42: Editing fields using coordinates

The reference points for the X and Y values are as follows:
e Rectangle: top left corner

e  Circle: center point

e  Circle sector: center point

e«  Polygon: each point individually

e  Contour line: each point individually

8024596/19MP/2021-01-11 | SICK
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7.10.6 Drawing in points that cannot be monitored

Overview

i nanoScan3 1

Figure 43: Area that cannot be monitored

@ Protective field
@ Marked column
® Area that cannot be monitored

The area to be monitored is scanned radially M. For this reason, shadows 3 are
formed by objects in the room @ (support columns, separator grids, etc.). The safety
laser scanner cannot monitor these areas.

You can draw in objects, which limit the safety laser scanner’s field of view, as masked
areas.

Table 18: Mask areas

Mask areas

Hatched drawing tools

1.  Click on the tool Mask areas.

v/ The tools you can use to draw fields are shown crosshatched.
2. Choose a drawing tool.

3. Draw the masked area.

v The masked area is crosshatched in gray.

v The field editor shows the shadowing of the masked area.

7.10.7 Enable propose field
Overview
You can have a protective field or warning field suggested by Safety Designer.

For this purpose, the safety laser scanner scans the visible surrounding contour several
times. Based on the data obtained, the Safety Designer suggests the contour and size
of the field.
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Table 19: Propose field

Zﬁa Propose field

If you propose a protective field, the proposal does not replace the calculation of the
minimum distance. You must calculate the minimum distance and check whether the
size of the proposed protective field is sufficient. You must also take into account the
measurement tolerances of the safety laser scanner.

Existing field geometries

¢ Delete existing geometries: The field is redrawn according to the surrounding
contour.

¢ Modify existing geometries: The existing field is adapted to the surrounding con-
tour.

Measuring method

e Use any distance value: Each scan of the surrounding contour is used individually
to draw the field.

¢ Use median of the distance values: The median of the last 25 scans is used to
draw the field.

Type of teach-in

e  Only allow zooming out: The shortest measured distance is used at each angle. If
you walk the imaginary field on its borders and, e.g. hold a board or cardboard into
the laser beam, the surrounding contour is thereby limited.

e« Allow zooming in: The surrounding contour is used as it is measured.

Automatic reduction

You can specify that the proposed field is drawn smaller than the measured surround-
ing contour so that the field will be at a distance from walls. The default value corre-
sponds to the value TZ (tolerance range of the safety laser scanner).

Further topics

. "Distance from walls", page 27
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711 Inputs and outputs, local
Overview
System  Help ‘ ns3 Pro 1/0 (M12 w ETH) | Machine operator | (onneﬂedlm‘ - ‘ a ‘ x |
=]
‘ o e 7B) Disconnet By Uplosd B Trensfer o, Identifythedevice (@) Stop Show Main Window
Inputs and autputs, local @ | signals @
. = [ Outputs
@ Assign signal to @ connect
~ Connectian overview U 085D ?
Connection overview o) .
_ Cantamination ?
? =
@ ] Eror ?
1 ['Z] Reset required ?
. TI—— = -
. < [8] Monitoring result ?
[R] Reset required (fashing) ?
P53 Pro 10 (M12 w ETH)
¥ Local inputs and outputs L)
Local inpuits and outputs » [ Inputs
Pin | Assigned signal Pi Assigned signal .
in signed signal in signed signal @ i @r& to undo assignment.
1 . 1
@|¢| Encoder 2
Properties
3 13 | 1| Uni-l
1 £2|Unid 085D 1 ?
R @) Immediate restart without restart
6 " 15 1] Uni-l interlack
i ||
A Restart inter y
7 16 F2 | Uni-L P - o
input signal {for sc
5 B1 | Uni-/0 17 NE () Automatic restart aften
8 B2 | Uni-l/0 Shield Functional earth =4
¢ Activate external device monitoring &)
‘.’ Encoder 1 (EDM) ?
10
' Additional connections
Ethernet interface
Pin | Assigned signal
1 XD+
Outputs Inputs
2 RXD+ v p p

» [ Tasks (0) EX) Notes (0)

Figure 44: Inputs and outputs, local

Assign the required signals to the safety laser scanner’s connections in the Inputs and

Safety Designer shows the safety laser scanner’s plug connectors and flying leads in

The Safety Designer shows the plug connectors with the individual pins and the individ-

Safety Designer shows the available signals on the right under Signals.

You can assign the desired signals to the individual pins or wires via drag-and-drop.

@ Overview: plug connector of the safety laser scanner

@ Pin assignment

® Available signals

@ Remove signal from connection

® Further settings for some signals
outputs, local dialog box.
Connection overview
the center of the dialog box.
Pin assighment
ual wires of the flying leads.
Signals
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You can cancel the assignment by dragging a signal from a pin or wire onto the trash
can icon.

Features

Under Properties, you will find further setting options depending on the signals used.

7411 Output signals

7.11.2 Input signals

8024596/19MP/2021-01-11 | SICK
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0SSD pair

Dual-channel, safety switching output which is used to switch off the dangerous state.

Contamination
Signals that the optics cover is contaminated.

« Contamination warning setting: The optics cover should be cleaned soon.

«  Contamination error setting: All safety outputs in the OFF state. The optics cover is
severely contaminated and must be cleaned immediately.

Error

Signals an error.

o  Device error setting: Device errors are serious errors where all safety outputs switch
to the OFF state and the device switches to the locking state. Once the cause of
the error has been rectified, the device must be completely restarted.

e  Application error setting: In the event of an application error, all safety outputs
switch to the OFF state. Once the cause of the error has been rectified, the safety
function must be restarted.

Reset required

Signals that a reset is possible. A connected lamp lights up if the restart interlock has

been triggered and the protective field is then clear again.

Monitoring result

Signals the status of the active field. A connected lamp lights up if the currently
monitored field in the cut-off path is interrupted.

Reset required (flashing)

Signals that a reset is possible. A connected lamp flashes if the restart interlock has
been triggered and the protective field is then clear again.

Static control input

Signal of the machine controller for switching between monitoring cases.

Dynamic control input

For connecting an incremental encoder for speed-dependent switching between moni-
toring cases.

External device monitoring (EDM)

Signal from the auxiliary contacts of the positively guided contactors for external device
monitoring (EDM).

Reset

Signal from the reset pushbutton to manually reset the internal restart interlock.
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7.11.3

76

Standby

Signal from a pushbutton to activate standby mode.

Restart device

Signal from a pushbutton to completely restart the device.

Further topics

e  '"Static control inputs", page 39

Further settings for some signals

Safety Designer shows the setting options for some signals under Further settings at
bottom right.

Restart interlock for the OSSD pair

The safety laser scanner has the following options for the restart interlock behavior for

the OSSDs:

e Instant restart without restart interlock: if there is no longer an object in the
protective field, the safety laser scanner immediately switches the OSSDs to the
ON state.

e Restart interlock, reset required: if the operator activates the restart or reset
control switch, the safety laser scanner switches the OSSDs to the ON state.

e Automatic restart after ...: if there is no longer an object in the protective field,
the safety laser scanner switches the OSSDs to the ON state after the configured
delay.

External device monitoring (EDM)

An input must be configured for external device monitoring (EDM). This input must
be correctly connected to the electric control (see "External device monitoring (EDM)",
page 43).

If external device monitoring is activated, the safety laser scanner checks whether
voltage is applied at the external device monitoring (EDM) input after the OSSDs have
been switched off.

If no voltage is applied at the input after the OSSDs have been switched off, the safety
laser scanner changes to the locking state and does not switch the OSSDs back to the
ON state.

Signal level

For some output signals, you can select whether the signal is output with HIGH or with

LOW:

e  Setting Hi: The output is normally in LOW state. If the signal is active, the output
switches to HIGH state.

e Setting Lo: The output is normally in HIGH state. If the signal is active, the output
switches to LOW state.

Speed

For dynamic inputs, you must specify for each incremental encoder how many pulses it
outputs per distance traveled.

For dynamic inputs, you must also specify the tolerance by which the measured speeds
of the two incremental encoders are allowed to deviate from one another, e.g. when
cornering. The value is given as a percentage of the higher of the two speeds (whether
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forwards or backwards). In case of differences, the speed with the higher value is
always used. The tolerance is allowed to be exceeded for a certain period of time. The
safety laser scanner then switches the safety outputs to the OFF state.

The period of time depends on the vehicle speed:

e Vehicle speed -10 cm/s ... +10 cm/s: No shut-off, no matter how large the devia-

tion between the measured speeds is.

e Vehicle speed-30 cm/s ...-10 cm/s or +10 cm/s ... +30 cm/s: The tolerance is

allowed to be exceeded for a maximum of 60 seconds.

e Vehicle speed < -30 cm/s or = +30 cm/s: The tolerance is allowed to be exceeded

for a maximum of 20 seconds.

e Vehicle speed in the range < -10 cm/s or = +10 cm/s: Different directions of
rotation of the incremental encoders are tolerated for a maximum of 0.4 s.

7.12 Monitoring cases
Overview
System _Help | 053 Pro 1/0 (M12 w ETH) | Machine operator | connectedusg | — | & | x
‘ ofd connec 9B) Disconnet B Upload B Transter  G%, Identify the deviee () Stop B show Main Window

Meonitaring cases

[+] Add@n‘ng case table

~ Monitoring case table 1 - Monitoring case table 1

i

Mame Monitoring case table 1 R
Static control inputs:  "Local inputs”
Inputs used [Ja [e [Jc Obo [e [F ¥ Input delay ?
"Local encoder 1" / "Local encoder 2
O No ® Yes
T @ Il A B R
= Monitaring case Input condition ” Cut-off path ¥
- Spesd Cut-offpath 1 {ff | Cut-off path 2
Nr. Name ® Mot used
i (@) O
{ O Limit
- [] Sleep mode '
iy 5 .
Field (1) @ Field (2)
0
= 0ssDs B [v] OSSD pair 1 @CSSDnarl
[ ] 0SSD pair 2 [] 085D pair 2
Universal outputs § [Juo1 [Juo1
- [Juo2 [Juo2
[Juos Cuos
Juc4 CJuos

<

@ || Field sets

Monitoring plane

| Monitoring plane 1 v?

=) ¥ Field set (1)

¥ Fed O

Field (2)

“«

Defined cut-off behavior &

[ B vesys OFF ]
[ Bl svesyson ]

9)a Drop fields here to delete the
assignment.
>

) B Tasks ) 5 Notes @

Figure 45: Monitoring cases

Add monitoring case table

Settings for the whole monitoring case table
Settings for the individual monitoring case
Input conditions for a monitoring case

Cut-off paths
Configured field sets
Areas for defined cut-off behavior

CECNCONGCRORCRONC)
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Field set in the monitoring case and in the cut-off path
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© Remove field set from a monitoring case

In the monitoring case editor, you can also define the monitoring cases with input
conditions and assign the field sets.

7121 Settings for monitoring case tables
Name

In the Name field, you can enter a meaningful name for the monitoring case table.

Inputs used

You choose the inputs that you would like to use for switching between monitoring
cases in the monitoring case table.

Input delay
In the Input delay field, you can select a delay for the inputs.

If your control device, which you use to switch the static control inputs, cannot switch

to the appropriate input condition within 12 ms (for example because of the switch’s
bounce times), you must configure an input delay. The selected input delay must be
large enough to allow your control device to switch to the new input condition within this
time.

Table 20: Empirical values for the required input delay

Switchover method Required input delay

Electronic switching via control, complementary electronic outputs | 12 ms
with O ms to 12 ms bounce time

Tactile controls (relays) 30 ms to 150 ms

Control via independent sensors 130 ms to 480 ms

Importing and exporting monitoring case tables

If you need identical monitoring case tables across different projects, you can export
monitoring case tables out of one project and import them into another project.
Further topics

¢  "Monitoring case switching time", page 22
e  "Static control inputs", page 39

7.12.1.1 Switching order
Overview
You can specify the order in which the monitoring cases can be called.

You can specify one or two subsequent monitoring cases for each monitoring event.
If you do not specify a subsequent monitoring case for a monitoring case, then any
monitoring case may follow.

If input conditions are present which do not call up any of the defined subsequent
monitoring cases, the safety laser scanner switches all safety outputs to the OFF state.

You can specify the order of the monitoring cases as a process or in individual steps.

Process

You define one or more sequences. You can use a sequence to map the sequence of
work steps for your machine.
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In all sequences, you can define a maximum of two subsequent monitoring cases for
each monitoring case.

If you do not specify a subsequent monitoring case for a monitoring case, then any
monitoring case may follow.
Individual steps

You define individually for each monitoring case which one or two monitoring cases may
follow.

If you do not specify a subsequent monitoring case for a monitoring case, then any
monitoring case may follow.
Complementary information

You can use the changeover order as an additional check of your control unit. For exam-
ple, deviations of a vehicle from the route or a plant from the prescribed production
process can be detected.

7.12.2 Several monitoring case tables

Certain variants of the safety laser scanner support several simultaneous monitoring
case tables. For example, you can use a monitoring case table to switch between
different monitoring cases with different field sets. At the same time, you can use
another monitoring case table to keep a monitoring case always active with a particular
field set.

Even if you use several monitoring case tables, each shutdown path is assigned to only
one monitoring case table.

If you use several monitoring case tables, one monitoring case must be active in

each monitoring case table at all times. As long as ho monitoring case is active in a
monitoring case table after the start, all outputs remain in the OFF state and the device
displays Waiting for inputs. If no monitoring case is active in a monitoring case table
during operation, all outputs switch to the OFF state and the device displays a fault.

7.123 Settings for monitoring cases

Name

In the Name field, you can enter a meaningful name for the monitoring case. If you
create a lot of monitoring cases, you should consider a naming concept that makes
it possible to identify the monitoring cases easily (for example right cornering, left
cornering).

Standby

If you activate this option, the safety laser scanner changes to the passive state as
soon as the input conditions for this monitoring case exist.

7.12.4 Input conditions

8024596/19MP/2021-01-11 | SICK
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For each monitoring case, you choose the input conditions for which the monitoring
case will be activated. The relevant monitoring case is activated for exactly this combi-
nation.

Combinations which are invalid or already assigned are marked.
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7125

7.12.6

80

Cut-off paths

Field Sets

Speed

e Range: The monitoring case is activated if the speed is within the specified range.
You can use static control inputs as additional input conditions.

« Limit: The monitoring case is activated via the static control inputs. The safety
laser scanner monitors the speed. If the speed is outside the specified range, the
safety laser scanner switches the safety outputs to the OFF state.

In this mode, the safety laser scanner ignores different speeds of the two incre-
mental encoders for 60 seconds, even if the difference is greater than the config-
ured tolerance.

Overview

You can create cut-off paths and define the outputs switched by the cut-off paths.

You need a cut-off path for every field in a field set. If the field sets have different sizes,
use the field set with the most fields as a guide.

Cut-off path

You can enter a meaningful name for each shutdown path.

0OSSD pairs and non-safe outputs

You select the outputs that the shutdown path should switch.

Field Sets
The field sets that have been created are shown in the area Field sets on the right.

You use drag-and-drop to assign a field set to a monitoring case. The fields in a field set
are arranged in the monitoring case as they were drawn in the field editor.

You can cancel the assignment by dragging a field set from a monitoring case onto the
trash can symbol.

Defined cut-off behavior

In a monitoring case, you can assign a defined cut-off behavior to a cut-off path

instead of a field:

o  Always OFF: If the monitoring case becomes active, the cut-off path is always in the
OFF state.

o  Always ON: If the monitoring case becomes active, the cut-off path is in the ON
state.

If you have not assigned fields to certain cells in a monitoring case table, Safety
Designer automatically assigns the Always OFF function to these cells.
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7.13 Simulation

Overview
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Figure 46: Simulation

Simulation tools

® OO
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Show or hide field types

Select input conditions
Display the cut-off paths

You can visualize the result of the set configuration in the simulation.

Simulation components and options

Display the status of the OSSD pairs

Display the status of the cut-off paths

Get feedback about which monitoring case is active for the selected input sample
(default: monitoring case 1 is active)

You can switch inputs, monitoring cases, etc. virtually using symbols and observe
the result.

You can mark a field in the simulation as interrupted and check which result is
triggered by an object in the relevant field.

You can move fields to the foreground or to the background using the context
menu (right mouse button).
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7.14

Data output

Overview

System  Extras  Help ‘
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Send Mode
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Figure 47: Data output

Data output can be used for general monitoring and control tasks. This data is used in
particular for providing navigation support for automated guided vehicles (AGVS). This

data must not be used for safety-related applications.

Every data output channel has independent settings.

¢ Onrequest: Data is output when there is an explicit request from a host computer

«  Continuous and on request: Data is output continuously via UDP to a defined target
address and also when there is an explicit request from a host computer via

@ Data output channel
@ Send mode
® Data content
@ Angular range
Data output channel
Send mode
e Deactivated: no data output
via TCP/IP using ColLa2
TCP/IP using ColLa2
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Data content

o Device status: information on the status of the safety laser scanner (e.g., cut-off
paths, errors)

e  Configuration of data output: information on the angular range actually being used
(for technical reasons, data from a slightly larger angular range than the one set
may be output in some cases)

« Measurement data: distance data with reflector detection and RSSI

«  Field interruption: data on the light beams in interrupted fields of the active monitor-
ing case

e  Application data: status of inputs and outputs that are used in the monitoring case
table

Angular range
You can define the range within which measurement data and data relating to field
interruptions is output.

Complementary information

For additional information on data output, see the technical information “microScan3:
outdoorScan3: Data output via UDP and TCP/IP” (part number 8022706).

7.15 Transfer
Overview
At first, the configuration only exists as a project, namely as a configuration file. The
configuration must be transmitted to the device.
At the left, you see the values configured in the project for the device. If the device is
connected, you see the values saved in the device at the right.
The compatibility of the configuration is checked during transmission.
When transmitting the configuration, the device’s existing configuration may be over-
written.
Approach
1. Check the configuration carefully before transmission.
2. Click on Identification to ensure that the desired device is connected.
v The display of the connected device flashes blue.
3. If the checksums on the computer and the device differ, click Transmit to device.
v The transmission process is shown in Safety Designer and on the device.
v Safety Designer will notify you as soon as the transfer process is complete.
7.15.1 Verify configuration
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Overview

By verifying the configuration, you can confirm that the configuration complies with the
planned safety function and fulfills the requirements in the risk assessment.

During verification, Safety Designer reads back the transmitted configuration from
the safety laser scanner. It compares the configuration with the configuration saved
in Safety Designer. If both configurations are identical, Safety Designer displays the
verification report. If the user confirms that this is correct, the system is considered to
be verified.
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A

Important information

DANGER
Hazard due to lack of effectiveness of the protective device

Errors can occur when transferring the configuration to the device, e.g. due to environ-
mental influences or faulty cables. The verification report always contains the exact
settings stored in the device.

»  Check the configuration report carefully before confirming.

Prerequisites

« The configuration corresponds to the planned safety function and meets the
requirements of the risk assessment.

Approach

Click on Identification to ensure that the desired device is connected.

The display of the connected device flashes blue.

If the checksums on the computer and the device differ, click Transmit to device.

The transmission process is shown in Safety Designer and on the device.

Safety Designer will notify you as soon as the transfer process is complete.

Click Verify.

Safety Designer displays the verification report.

Thoroughly review the verification report.

»  If the verification report does not match the planned safety function, click
Cancel, correct the configuration and start again from step 1.

» If the verification report matches the planned safety function, click Confirm.

v Device configuration is shown as verified.

NSNS

Complementary information

If the configuration is verified, the device automatically starts the safety function after
switching on the voltage supply.

If the configuration is not verified, the safety laser scanner may not be operated as a
protective device. You can start the safety function manually to test the safety laser
scanner and the configuration. The test operation has a time limit.

Further topics

e '"Starting and stopping safety function", page 84

Starting and stopping safety function

In some situations, you can start or stop the safety function manually.

Table 21: Starting and stopping safety function

o Start starts the safety function.
@ Stop stops the safety function.
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7.17

Report
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Figure 48: Report

@® Contents of the report

@ Composition of the report

7.18 Service
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A report shows a device’s data. You have the option of saving and archiving these data
as a PDF.

Report

When you call up the Report dialog box, the Safety Designer creates a report. If after
configuration changes you click on Update, you will receive an updated report.

Settings for reports

You can compile the contents as required.

Complementary information

National and international standards promote or recommend specific data and the
person responsible for it. The required data is included in the report.

This section describes service options you have with Safety Designer on the safety laser
scanner.
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7.18.1

7.18.2

86

Device restart

If you have problems with the device, you can restart the device or subsections of the
device (safety function, connections, additional functions).

Restarting safety function

The fastest type of restart

Serious faults remain, even if the cause has been rectified (for example a locking
state because of a supply voltage which is too low).

Communication with the device remains intact (connections for configuration,
safety function and data not relating to safety).

Communication beyond the device is not impaired.

Restarting safety function and connections

The device’s function is also re-established after serious faults if the cause has
been rectified.

Communication with the device is interrupted (connections for configuration,
safety function and data not relating to safety). The device sets up communication
again automatically after restarting.

Communication beyond the device is not impaired.

Restarting device completely

Factory settings

The device behaves exactly as it does when the voltage supply is switched off and
back on again.

The device’s function is also re-established after serious faults if the cause has
been rectified.

Communication with the device is interrupted (connections for configuration,
safety function and data not relating to safety).

Communication beyond the device is interrupted. This may also affect devices
which communicate beyond the device.

Before reconfiguring the device, you can reset all settings to factory settings.

Resetting safety function to factory settings

The configuration for the safety function is reset to factory settings.
Communication beyond the device is not impaired.

Resetting the safety function and communication settings to factory defaults

The configuration for the safety function is reset to factory settings.
The configuration of device communication is reset to factory settings (connec-
tions for configuration, safety function and data not relating to safety).

Resetting whole device to factory settings

The configuration for the safety function is reset to factory settings.

The configuration of device communication is reset to factory settings (connec-
tions for configuration, safety function and data not relating to safety).

The Maintenance and Authorized customer user groups are deactivated.

The password of the Administrator user group is reset to the factory settings.
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7

7.18.3 Managing passwords

Assigning or changing passwords

Establish connection to the device.

In the device window, under Service, choose the entry User password.

Choose the user group in the User password dialog box.

Enter the new password twice and use Transmit to device to confirm.

When you are prompted to log on, select your user group and enter the corre-
sponding password.

v The new password is valid for the user group immediately.

arwNE

Reset password

If you have forgotten the password of the Admin user group, you can reset it with
support from SICK.

1. Request the form for resetting your password from SICK support.

2. Connect the device to the computer via USB.

3. Connect to the device in Safety Designer.

4. Inthe device window, under Service, choose the entry User password.

5. In the User password dialog box, select the Start password reset process option.

6. Send the information displayed on the form to SICK support.

v You will then receive an activation code.

7. Enter and confirm the activation code in the field provided.

v The password of the Admin user group is reset to factory settings (SICKSAFE). The
Maintenance and Authorized customer user groups are deactivated. The configuration
is not changed.

7.18.4 Optics cover calibration

Overview

8024596/19MP/2021-01-11 | SICK
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After replacing an optics cover, the safety laser scanner’'s measurement system must

be calibrated to the new optics cover. During optics cover calibration, the reference

for the contamination measurement of the optics cover is defined (status = not contam-

inated).

Important information

WARNING
Incorrect reference value of optical properties

If optics cover calibration is not done correctly, persons and parts of the body to be
protected may not be detected.

» Carry out an optics cover calibration with the Safety Designer every time the optics

cover is replaced.
» Carry out the optics cover calibration at room temperature (10 °C to 30 °C).
»  Only carry out the optics cover calibration using a new optics cover.

»  Make sure that the entire system is clear of contamination when the adjustment is

carried out.

Approach

Click on Yes in the Replacement column.

Check that the front screen is clean.

Click on Confirm in the Cleanliness check column.

Click on Optics cover calibration in the Execute optics cover calibration column.

The calibration process starts. Typically, this process can take up to a minute. A
progress bar shows the progress.

NPowbdbp
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88

5. Do not switch off the safety laser scanner and do not break the connection
between the computer and the safety laser scanner during the adjustment.
v The end of the calibration is shown.
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8 Commissioning

8.1 Safety

A

8.2 Overview

83 Alignment

Important information

WARNING
Dangerous state of the machine

The machine or the protective measure may not yet behave as you have planned

When changes are made to the machine, the effectiveness of the protective measure
may be affected unintentionally.

» Before commissioning the machine, make sure that the machine is first checked
and released by qualified safety personnel.

»  Only operate the machine with a perfectly functioning protective device.

»  Check the effectiveness of the protective measure after each change to the
machine, the integration or the operating and boundary conditions of the safety
laser scanner. Perform commissioning again.

Prerequisites

. Project planning has been completed.

. Mounting is complete.

. Electrical installation is completed.

¢  Configuration is completed.

¢ No-one is in the hazardous area during commissioning.

Further topics

¢  "Project planning", page 17

. "Mounting", page 48

. "Electrical installation", page 50
¢  "Configuration", page 55

Overview

Various options are available for precisely aligning the safety laser scanner depending
on the mounting kit that is used.

Approach

1. Align the safety laser scanner.
2. Tighten the screws to the specified tightening torque.
3. Check alignment.

84 Switching on
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After switching on, the safety laser scanner performs various internal tests. The OFF
LED illuminates continually. The ON LED is off.

When the start procedure is complete, the status LEDs and the display show the safety
laser scanner’s current operational status.
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Further topics

e "Troubleshooting", page 102

85 Check during commissioning and modifications

The test is intended to ensure that the hazardous area is monitored by the protective
device and any attempted access to the hazardous area is prevented.

»  Carry out the checks according to the instructions from the manufacturer of the
machine and from the operating entity.
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9 Operation

9.1 Safety

NOTE
This document does not provide instructions for operating the machine in which the
safety laser scanner is integrated.

9.2 Regular thorough check

The test is intended to ensure that the hazardous area is monitored by the protective
device and any attempted access to the hazardous area is prevented.

»  Carry out the checks according to the instructions from the manufacturer of the
machine and from the operating entity.

9.3 Status indicators

P

LED ON status

LED OFF status

LED restart interlock/warning field
Display

Network LED 1

Network LED 2

Network LED 3

Button

CECNONCNONONONC)
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9 OPERATION

Table 22: Status LEDs

Number Function Color Meaning
O) OFF state Red

Lights up red when at least one
safety output is in OFF state due to
an interrupted field.

Flashes red when a safety output is
in the OFF state due to a fault.

@ ON state Green Lights up green when at least one

safety output is in the ON state.

® Restart interlock/ | Yellow
warning field

Setup with reset: Flashes if the
restart interlock has been triggered.
Configuration with automated restart
after a time: Lights up while the con-
figured time to restart expires.
Warning field: Lights up yellow if at
least one warning field is interrupted.

@ Display Red/yellow/green | Information about the status of the

safety laser scanner

® Network LED 1 Yellow/green Lights green when an Ethernet con-
nection is established.
Flashes yellow when data is being
transferred.

® Network LED 2 Red/green No function.

@ Network LED 3 Red/green No function.

Button Operation of the display

The the ON state, OFF state and restart interlock/warning field LEDs are arranged in
three sets on the base of the optics cover so that they are clearly visible from all
directions.

Complementary information

The display elements are only used for diagnostic purposes and are not safety-relevant.
The safety function of the device is not impaired even if the status indicators are
incorrectly displayed or fail.

94 Status indicator with the display

92 OPERATING INSTRUCTIONS | nanoScan3 I/0

Overview

The display shows current information about the safety laser scanner’s status. The
display switches off after approx. 60 s if all fields are clear and no other notification is
displayed.

Approach

» If the display is switched off, press any button briefly to activate the display.

»  Press the button briefly to obtain more details about the displayed status informa-
tion.

» If there are a number of pages with detailed information, this is shown in the top
right of the display. Press the button briefly to change between a number of pages
with detailed information.
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Status indicator

Table 23: Overview of status information

Display

Device or configura-
tion

Meaning

All devices and config-
urations

All fields clear, safety outputs in ON state.
The number at bottom right indicates the
active monitoring case.

Devices and configu-
rations with a config-
ured safety output

Protective field interrupted, safety output in
OFF state.

Devices and configu-
rations with 2 config-
ured safety outputs

For the cut-off paths of both safety outputs,
the following applies: the protective field is
interrupted or there is a warning field in the
active monitoring case. Safety outputs in the
OFF state.

Each column stands for a safety output.

Devices and configu-
rations with 2 config-
ured safety outputs

The protective field in the cut-off path of safety
output 1 is interrupted or there is a warning
field in the active monitoring case. The safety
output is in the OFF state.

Safety outputs for which no field is interrupted
and which are in the ON state are marked with
their number.

Devices with 2 safety
outputs if only safety
output 2 is configured

The protective field in the cut-off path of safety
output 2 is interrupted or there is a warning
field in the active monitoring case. The safety
output is in the OFF state.

Safety outputs that are not configured are not
marked.

Configuration with
restart interlock

Protective field is clear, reset can take place.

Configuration with
restart interlock

Reset button pressed. Safety output in the OFF
state.

Configuration with
restart interlock

Reset button pressed. Safety output in the ON
state.

Configuration with
automated restart
after atime

Protective field is clear, configured time to
restart expires.

01/02

>

Configuration with at
least one warning field

Warning field interrupted (left column: num-
ber of interrupted warning fields, right col-
umn: number of warning fields in the current
monitoring case).
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Display

Device or configura-
tion

Meaning

Display flashes

All devices and config-
urations

Error. All safety outputs in the OFF state.

Display flashes

All devices and config-
urations

Contamination warning.

» Check the optics cover for damage.
» Clean the optics cover.

Display flashes

All devices and config-
urations

Contamination error. All safety outputs in the
OFF state.

» Check the optics cover for damage.
» Clean the optics cover.

Display flashes

Configuration with
external device moni-
toring (EDM)

Fault in the external device monitoring (EDM).
OSSD pair in OFF state.

Display flashes

Configuration with ref-
erence contour field

Tamper protection. The safety laser scanner
does not detect a contour in the set tolerance
band. All safety outputs in the OFF state.

Display flashes

All devices and config-
urations

Tamper protection. The safety laser scanner
measures no values within the distance mea-
surement range in an area of at least 90°. All
safety outputs in the OFF state.

>

All devices and config-
urations

Safety function stopped. All safety outputs in
the OFF state. Restart the device using the

Application keypad or Safety Designer.
stopped
All devices and config- | A valid input signal is not yet applied at the
urations control inputs. All safety outputs in the OFF
Waiting for inputs state.

After switching on, the safety laser scanner
waits for a valid input signal. During this time,
an invalid input signal does not result in a
fault.

A

Mo Configuration!

All devices

The device is not configured. The device is in
the as-delivered state or has been reset to
factory settings. All safety outputs in the OFF
state.
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8024596/19MP/2021-01-11 | SICK
Subject to change without notice




OPERATION 9

8024596/19MP/2021-01-11 | SICK
Subject to change without notice

Display

Device or configura-
tion

Meaning

All devices and config-
urations

Passive state. All safety outputs in the OFF
state. Press the button to obtain more informa-
tion.
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10 Maintenance

10.1 Safety

DANGER
Hazard due to lack of effectiveness of the protective device

Persons and parts of the body to be protected may not be recognized in case of
non-observance.

» Do not do repair work on device components.

» Do not make changes to or manipulate device components.

» Apart from the procedures described in this document, the device components
must not be opened.

10.2 Regular cleaning

Overview

Depending on the ambient conditions, the optical cover must be cleaned regularly and
in the event of contamination. For example, static charges can cause dust particles to
be attracted to the optical cover.

Important information

ﬁ WARNING
Contamination or damage to the optics cover

If the optical properties of the optics cover are impaired, persons or body parts might
not be detected or not detected in time.

» Remove dirt (e.g. droplets, condensation, frost, ice formation). Restart the safety
laser scanner.

» Replace damaged optics covers.

»  Keep the optics cover free of substances containing oil and grease.

NOTICE

» Do not use aggressive or abrasive cleaning agents.
» Recommendation: Use anti-static cleaning agents.
> Recommendation: Use anti-static plastic cleaners and lens cloths from SICK.

Approach

Cleaning the optics cover

1. Make sure that the dangerous state of the machine is and remains switched off
during the cleaning.

2. Remove dust from the optics cover using a soft, clean brush.

3. Moisten a clean, soft towel with anti-static plastic cleaner and use it to wipe the
optics cover.

4. Check the effectiveness of the protective device.

Complementary information

If the display shows a contamination warning, the optics cover is dirty and must be
cleaned soon.

If the display shows a contamination error, the optics cover is very dirty and the safety
laser scanner has switched to the OFF state for safety reasons.
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Further topics

e "Cleaning agent", page 124
e '"Thorough check of the principal function of the protective device", page 45

10.3 Replacing the optics cover

Overview

If the optics cover is scratched or damaged, it must be replaced.

Important information

ﬁ WARNING
Incorrect reference value of optical properties

If optics cover calibration is not done correctly, persons and parts of the body to be
protected may not be detected.

» Carry out an optics cover calibration with the Safety Designer every time the optics
cover is replaced.

»  Carry out the optics cover calibration at room temperature (10 °C to 30 °C).

»  Only carry out the optics cover calibration using a new optics cover.

»  Make sure that the entire system is clear of contamination when the adjustment is
carried out.

NOTICE

» The optics cover of the safety laser scanner is an optical component. Make sure
that the optics cover does not become dirty or scratched during unpacking and
mounting. Prevent fingerprints on the optics cover. Wear the gloves supplied with
the new optics cover during replacement.

»  Replace the optics cover in a dry environment free of dust and dirt.

» Never replace the optics cover during continuous operation, as dust particles
could penetrate into the safety laser scanner.

» Avoid soiling the inside of the optics cover, e.g, by fingerprints.

> Do not use any additional sealant, such as silicone, for sealing the optics cover.
Any vapors that are created may damage the optical components.

»  Mount the optics cover according to the following instructions to ensure IP65 leak
tightness of the housing.

»  Only use a new optics cover as a replacement.

» Provide ESD protection when replacing the optics cover.

NOTICE
Enclosure rating IP65 only applies if the optics cover and the system plug are mounted
and the USB connection is closed with the protective cover.

Prerequisites

Tool required:
e  TX10 Torx wrench
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Approach

.

Figure 49: Fixing screws for the optics cover

@ Fixing screw

Replacing the optical cover

1. First, clean the safety laser scanner from the outside, so that no foreign bodies
penetrate into the open device.

2. Unscrew the fixing screws for the optical cover.

3. Slowly and carefully detach the optical cover from the safety laser scanner. If the
optical cover seal sticks to the safety laser scanner, carefully detach the optical
cover using a screwdriver.

4. If necessary, remove contamination from the sealing groove and the bearing sur-
face of the safety laser scanner. Use residue-free plastic cleaners.

5. During the following steps, wear the gloves supplied with the new optical cover.

6. Take the new optics cover out of the packaging and remove the residual packag-
ing.

7. If the seal has come loose, place the seal in the slot provided in the optics cover.

8. Carefully push the optical cover over the mirror. Make sure that the optical cover
does not touch the mirror.

9. Place the optics cover onto the safety laser scanner. Make sure that the optics
cover rests over the whole area.

10. Screw on the optics cover with the new fixing screws. For tightening torque, see
mounting instructions of the optics cover.

11. Make sure that the optical cover is clear of dirt and damage.

Put the safety laser scanner back into operation

Properly remount the safety laser scanner.

Reconnect all of the electrical connections to the safety laser scanner.
Carry out optics cover calibration.

Start the safety function using the Safety Designer.

Check the effectiveness of the protective device.

o  Generally, the protective device is checked exactly as during commissioning.
o If during the project planning the possible tolerances of the devices have

SR

been considered and it is ensured that the configuration, wiring, or alignment

of the safety laser scanner have not been changed, a function test is suffi-
cient.
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Further topics

"Spare parts", page 122

"Cleaning agent", page 124
"Mounting the device", page 49
"Optics cover calibration", page 87

10.4 Replacing the safety laser scanner

Important information

DANGER
Hazard due to lack of effectiveness of the protective device

If an unsuitable configuration is saved in the system plug, it may cause the dangerous
state to not end in time.

»  After replacement, make sure the same system plug is used or the configuration is
restored.

»  Make sure that the safety laser scanner is aligned correctly after the replacement.

NOTICE

Enclosure rating IP65 only applies if the optics cover and the system plug are mounted
and the USB connection is closed with the protective cover.

NOTICE
If the system plug is mounted with excessive force, the contacts can break or bend.

>
>

Plug in the system plug carefully.
Do not force it.

104.1 Replacing the safety laser scanner without system plug
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Overview

In many cases, you can reuse the existing bracket and the existing system plug. When
the new safety laser scanner is switched on for the first time, it reads the configuration
from the system plug and can be used without having to be reconfigured.

Prerequisites

Tool required:

e  TX10 Torx wrench

Approach

1. Make sure that the environment is clean and clear of fog, moisture, and dust.

2. Unscrew the fixing screws and remove the defective safety laser scanner.

3. Unscrew screws in the system plug and remove the system plug from the defective
safety laser scanner.

4. Mount the system plug on the new safety laser scanner.

5. Mount the new safety laser scanner.
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Check the effectiveness of the protective device.

o  Generally, the protective device is checked exactly as during commissioning.

o  If during the project planning the possible tolerances of the devices have
been considered and it is ensured that the configuration, wiring, or alignment
of the safety laser scanner have not been changed, a function test is suffi-
cient.

Complementary information

In certain cases (in the event of dust, high air humidity), it may make sense not to
disconnect the system plug and the safety laser scanner initially:

1.
2.

3.

4.

5.

Disconnect the connecting cables to the system plug.

Unscrew screws from the bracket and remove the defective safety laser scanner
from the bracket.

Move the safety laser scanner with the system plug to a clean location (e.g. office,
maintenance areas).

Unscrew screws in the system plug and remove the system plug from the defective
safety laser scanner.

See above for further steps.

Further topics

"Replacing the system plug", page 100
"Mounting the device", page 49

10.4.2 Replacing the safety laser scanner with system plug

Disconnect the connecting cables to the system plug.

Unscrew the fixing screws and remove the defective safety laser scanner.

Mount the new safety laser scanner.

Reconnect the connecting cables to the system plug.

Configure the safety laser scanner.

Perform commissioning again, taking particular care to conduct all of the thorough
checks described.

Further topics

"Mounting the device", page 49

10.5 Replacing the system plug

Important information

NOTICE
Enclosure rating IP65 only applies if the optics cover and the system plug are mounted

and the USB connection is closed with the protective cover.
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NOTICE
If the system plug is mounted with excessive force, the contacts can break or bend.

»  Plugin the system plug carefully.
» Do not force it.

Prerequisites

Tool required:
¢  TX10 Torx wrench

Approach

1. Make sure that the environment is clean and clear of fog, moisture, and dust.

2. Disconnect the connecting cables to the system plug.

3. Unscrew screws in the defective system plug and remove the system plug from the
safety laser scanner.

Make sure that the seal is seated correctly.

Carefully push the new system plug into the safety laser scanner.

Screw in the system plug using the captive screws. Tightening torque: 1.3 Nm.
Reconnect the connecting cables to the system plug.

Configure the safety laser scanner.

Perform commissioning again, taking particular care to conduct all of the thorough
checks described.

©Co~NOo oA

Further topics

e  "Mounting the device", page 49

10.6 Regular thorough check
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The test is intended to ensure that the hazardous area is monitored by the protective
device and any attempted access to the hazardous area is prevented.

»  Carry out the checks according to the instructions from the manufacturer of the
machine and from the operating entity.
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11 Troubleshooting

111 Safety

DANGER
Hazard due to lack of effectiveness of the protective device

Persons and parts of the body to be protected may not be recognized in case of
non-observance.

» Do not do repair work on device components.

» Do not make changes to or manipulate device components.

» Apart from the procedures described in this document, the device components
must not be opened.

DANGER
Hazard due to unexpected starting of the machine

»  When any work is taking place, use the protective device to secure the machine or
to ensure that the machine is not switched on unintentionally.

NOTE
Additional information on troubleshooting can be found at the responsible SICK sub-
sidiary.

Further topics

. "Status indicators", page 91
e '"Status indicator with the display", page 92

11.2 Detailed diagnostics using the display

Overview
Use the button to call up the menu.

The menu provides access to the following areas:
e Hardware
e Configuration

. Network
¢ Data output
e  Service

. Device restart

Approach

Press and hold to call up the menu.

Press the button briefly to switch to the desired menu item.

Press and hold the button to confirm the desired menu item.

Press the button briefly to navigate through the selected submenu.

Press the button repeatedly and briefly to return to the main menu.

Do not press the button for some time so that the display returns to the status
display.

vvVvvyvyy

Complementary information

The display language is set using Safety Designer during configuration. The display
language and the configuration cannot be changed using the button on the display.
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11.3

Fault indication on the display

Overview

If there is a fault, the display shows a warning symbol, a type of fault and a fault code
on a red flashing background.

Figure 50: Fault indication

e« The two-character fault type will help you during troubleshooting.

e The eight-character fault code in the bottom line helps SICK support during the
detailed fault analysis.

e« Pressing the button briefly shows you more information about the fault for trou-

bleshooting.

« You will find detailed information in Safety Designer's message history about the
individual faults and information about events not shown by the display.

Fault indication on the display

Table 24: Error types

Fault type Brief description Cause Troubleshooting
C1 Faulty configuration The configuration is faulty. » Reconfigure the device.
Cc2 Incompatible configura- | The configuration in the system plug | » Check device variant.
tion does not match the device’s func- » Replace or reconfigure the
tionality. device.
C3 Incompatible firmware | The configuration in the system » Check the firmware version of
plug does not match the device’s the device.
firmware version. » Replace or reconfigure the
device.
D1 Speed tolerance The deviation between the mea- » Check the configuration with
exceeded sured speeds of the two incremen- Safety Designer.
tal encoders has exceeded the toler- | » Check the working process of the
ance permitted for the current travel machine.
situation for longer than permissi- » Check speed source.
ble.
D2 Direction of rotation dif- | The direction of rotation output by » Check the configuration with
ferent the incremental encoders is differ- Safety Designer.
ent. The allowed tolerance time has |» Check the working process of the
been exceeded. machine.
Check speed source.
D3 Wiring error at dynamic | e Cross-circuit between 0° and Check wiring.
control inputs 90°
o Cross-circuit between incremen-
tal encoder 1 and incremental
encoder 2
o Connection cable of the incre-
mental encoders not correctly
connected
D4 Maximum speed The maximum speed or the maxi- » Check the configuration with

or input frequency
exceeded

mum input frequency (pulses per
second) was exceeded at a dynamic
control input.

Safety Designer.

» Check the working process of the
machine.

» Check speed source.

8024596/19MP/2021-01-11 | SICK
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Fault type Brief description Cause Troubleshooting
D5 Speed limit exceeded The speed is outside the configured |» Check the configuration with
speed range. The signal is applied Safety Designer.
for longer than 1 s. » Check the working process of the
machine.
Check speed source.
E1l Fault in the safety laser | The safety laser scanner has an » Perform a device restart using
scanner internal fault. the display or Safety Designer or
interrupt the voltage supply for at
least two seconds.

» Replace the safety laser scanner
and send it to the manufacturer
for repair.

E2 Fault in the safety laser | The safety laser scanner has an » Perform a device restart using
scanner internal fault. the display or Safety Designer or
interrupt the voltage supply for at
least two seconds.

» Replace the safety laser scanner
and send it to the manufacturer
for repair.

E3 Fault in the system plug | The system plug has an internal » Perform a device restart using
error. the display or Safety Designer or
interrupt the voltage supply for at
least two seconds.

» Replace the system plug.

E4 Incompatible system The system plug is unsuitable for » Check part number or type code.

plug the safety laser scanner. » Replace the system plug.

F1 Current too high atan | The current is too high at an OSSD. |» Check connected switching ele-

0SsD The limit has been exceeded for cur- ment.
rent allowed short-term or perma-
nently.
F2 0SSD short-circuit to There is a short-circuit to 24 Vatan |» Check wiring.
24V 0OSSD.
F3 0SSD short-circuit to There is a short-circuit to O V at an » Check wiring.
oV OSSD.
F4 Short-circuit between 2 | There is a short-circuit between 2 » Check wiring.
0SSDs 0SSDs.
F5 Short-circuit between There is a short-circuit between » Check wiring.
0SSD and universal an OSSD and a universal input or
input or universal /0 between an OSSD and a universal
I/0.

Fo General OSSD fault At least one OSSD is showing unex- |» Check the wiring of the OSSDs.
pected behavior.

L2 Invalid configuration of | The configuration of the external » Check whether the external

the external device device monitoring (EDM) is invalid. device monitoring is connected
monitoring (EDM) The configuration is unsuitable for correctly.
the wiring. » Check the configuration with
Safety Designer.

L3 Fault in the exter- A faulty signal is applied at the » Check whether the contactors

nal device monitoring | external device monitoring (EDM). are wired correctly and operating
(EDM) The allowed tolerance time has correctly.
been exceeded.

L8 Fault in the reset input | An invalid signal is applied at a reset | » Check the reset pushbutton, the
input. The reset signal is applied for wiring, and any other compo-
too long. nents affected.
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Fault type Brief description Cause Troubleshooting
L9 Short-circuit at the Exactly the same signal is applied at | » Check wiring for cross-connec-
reset input a reset input as at another input, an tions.
OSSD or an output. There may be a
short-circuit.

N1 Invalid input signal The signal applied at the control » Check the configuration with
inputs is not assigned to a monitor- Safety Designer.
ing case. The signal is applied for » Check the working process of the
longer than the set input delay +1 s. machine.

N2 Incorrect switching The configured switching sequence |» Check the working process of the

sequence was interrupted by the new monitor- machine.
ing case. » Change configured switching
order.

N3 Invalid input signal The signal applied at the static con- |» Check activation of the control
trol inputs does not match the com- inputs.
plementary condition. The signal is
applied for longer than 1 s.

T1 Temperature error The Safety laser scanner’s operating | » Check whether the safety laser
temperature has exceeded or fallen scanner is being operated in
below the permitted range. accordance with the permissible

ambient conditions.

w1 Warnings exceed toler- | The combination of multiple warn- » Use Safety Designer to check

ance time ings has resulted in a fault. The what warnings exist.
tolerance time of 1 s has been
exceeded as there are multiple
warnings.
11.4 Diagnostics using Safety Designer
The following diagnostics tools are available in the device window:
« Data recorder
¢ Event history
¢  Message history
The following interfaces are suitable for diagnostics:
. usB @
. Ethernet
3) The USB connection may only be used temporarily and only for configuration and diagnostics.

8024596/19MP/2021-01-11 | SICK
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11 TROUBLESHOOTING

11.4.1 Data recorder

Overview

nS3 Pro 1/0 (M12 w ETH) Nacllmaopﬂamrllionneﬂedlm‘ = ‘ o ‘ x

System  Help |
=]
‘ o e 7BY Disconnet B Upload B

Bo Transter 8 Mdentify the device () Stop

Show Main Window

Data recorder

Live view | Playback

@ Current action: Live view without recording

e R 130420723

Scan Contour

|

[d [

Pro I/O (M12 w

FEe

A
Total time: -

Al

10000

EncoderA

-10000
2nnnn

b [ Tasks (0) Notes (0)

Figure 51: Data recorder
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You can use the data recorder to record the device’s signals. Depending on the inter-
face and the load on the interface, the measurement data may not be transmitted and

shown for every scan cycle.
The data is saved in a data recorder diagnostics file.
You can play the data recorder diagnostic file in the data recorder.

Settings can be made in the Safety Designer main window.

Table 25: Data recorder

. Start recording

° Stop recording

Typical applications

e  Check spatial geometry

e Check where a person can stay or when a person is detected
e  Check input information about the current monitoring case

¢ Check why safety outputs have switched
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Prerequisites

« Existing connection between Safety Designer and device
e Configuration in the project and configuration in the device are synchronized.

11.4.2 Event history
Overview
System _Help | 053 Pro 1/0 (M12 w ETH) | Machine operator | connectedusg | — | & | x
‘ ofd connec 9B) Disconnet B Upload B Transter  G%, Identify the deviee () Stop Show Msin Window
Event history [~]
(i) The event history of the safety laser scanner shows diagnostic information for the most recent events.
@ Read from device gy Load file | B Store data @
Events | Eventtable | Multiple sampling
Jump o event: Nevigate resuts () @ 0 Tota ime: 00d 00h 00m 09 0ELms @
Overview of events BMmaq Measurement data for chosen event & G Gl
=] =]
O
(o]
% o o
=
' . nS3 Pro /0 (M12 w ETH])
’ \\
. N
B N
5 .
. N
. .
’ \\
/, ™
/‘ \\
4 AN Jﬂ -
K| JER— 3 Al i .|‘|
(@) Overview of all field interruptions during the displayed time span Event: 26082010 14:42:17:543 2 Multiple sampling sean () @

J(C [ Tasks (00 EJ Notes (@
Figure 52: Event history

@ Data source
@ Available views
©) Navigation

The safety laser scanner stores data on important events. The event history displays
information about the most recently stored events.

Event memory in the safety laser scanner

The safety laser scanner stores data on the following events:
«  Safety output switches to the OFF state.

e The protective field, the reference contour field or the contour identification field is
interrupted.

For each field interruption where a safety output switches to the OFF state, the safety
laser scanner stores the data from 10 scans. When the internal memory of the safety
laser scanner is full, the scan data of the oldest field interruption is overwritten to store
a new field interruption. The position and time of the field interruption are retained.

The internal memory of the safety laser scanner is emptied when it is restarted.
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Data source

¢ Read from the device: Available only when a device is connected. The data stored
in the device will be read.

¢ Load file: You can open a file that stores events that were previously read from a
device.

e Save Data: You can save the events read from a device to a file for later analysis.

Events

The Events view shows a graphical overview of the interrupts of protection fields, refer-
ence contours, and contingency identifiers, which have led to a safety output switched
to the OFF state.

« Navigation: You can select the event whose measurement data is displayed in the
right area.

¢ Overview of events: The position of each recorded field interruption relative to the
safety laser scanner is displayed. If you hold the mouse pointer on a position, the
set multiple sampling is displayed. When you click a position, the corresponding
measurement data is displayed in the right-hand area.

. Measurement data for the selected event: The measurement data of the selected
field interruption is displayed. If multiple scans are stored for the selected field
interruption, you can view the individual scans one by one by clicking the icons
next to Scan.

Event table

The event table shows detailed information about the events which have led to a safety
output switching to the OFF state.

Based on the measurement data, a probable cause is assighed to each event:

e  Object: The protective field was probably interrupted by an object.

« Contour: A reference contour field or a contour identification field has been inter-
rupted.

e« Contamination: The shutdown was triggered by a soiling of the optics cover in the
area of the protective field.

o Dazzling: The shutdown was triggered by an external light source in the scan plane
in the area of the protective field, e.g., sun, halogen light, infrared light source,
stroboscope.

 Near the edge of the field or particles in the field: The protective field was probably
interrupted at the edge or by particles.

Multiple sampling

The Multiple sampling view shows how frequently field interruptions with different dura-
tions have occurred. All interruptions of protective fields, reference contour fields and
contour identification fields are taken into account. Therefore, the number of entries in
this view may deviate from the other views.

The duration is specified as the number of successive scans in which a field is
interrupted. For each duration, the diagram shows the corresponding number of field
interruptions.
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11.4.3

Message history

Overview
System  Help ‘ ns3 Pro 1/0 (M12 w ETH) | Machine operator | Connected USB ‘ - ‘ a ‘ x |
‘ o e 783 Disconnet B Upload g Transter Identity the device () Stop B show Main Window
Message history @ || settings
Gvia 58 Contents:| |
Type Occurrence End Message Acknowledged

Reference contour field infringed.

Reason
Solution:
Info 1
Info 2
Info 3
Info 4

Local time occurrence

153/0 days 2 h 29 min 40 5 027 ms

A Warning 131708 1317:08 Reference contour field infringed.
Ay Warning 13:17:08 13:17:08 Reference contour field infringed.
A Warning 131703 1317:08 Reference contour field infringed.
Ay Warning 13:16:52 1317:00 Reference contour field infringed.
A Warning 131646 131652 Reference contour field infringed.

Ay Warning 13:16:42 13:16:48 Reference contour field infringed.

A Warning 131640 131641 Reference contour field infringed.

Ay Warning 13:05:51 13:16:39 Reference contour field infringed.

@ Information 123545 Debug Error Head

@ Information 123545 Debug Error Head

@ Information 123545 Moritoring case switching

@ Information 123545 Debug Error Head

@ Information 123545 123545 Device started in test mode

@ Information 123541 Debug Error Head

@ Information 123541 Debug Error Head

@ Information 123541 Debug Error Head

@ Information 123541 Debug Error Head

@ Information 123541 123541 Device started in test mode

@ Information 12:35:40 -
Code 0x63041006

®

Manipulation detection. An intrusion of the menitoring reference contour field has been detected.

Check mounting orientation of device

0
0
0
0

S, Messages
A\ Warning
@ Error
@ mio
[59 Event

©)

@ Time
@ Cutstanding
Selective

(W] (® End

+ Acknowledgment
W Unknown

Reset all filters

b [ Tasks (0) Notes (0)

Figure 53: Message history

@ Message history
@ Display filter
® Details about the selected message
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Events such as faults, warnings and information are stored in the message history.

By right-clicking on the table header, you can select the columns displayed in the

message history.

Safety Designer shows details about the events in the bottom part of the window, ways
to solve them are also shown.

Table 26: Print message history or save as a PDF

=

Print message history

=

Save message history as a PDF
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12 DECOMMISSIONING

12 Decommissioning

12.1 Disposal

Approach

»  Always dispose of unusable devices in accordance with national waste disposal
regulations.

z

Complementary information

SICK will be glad to help you dispose of these devices on request.
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13 Technical data

13.1 Version numbers and functional scope

Functional scope
Older devices might not support the full functional scope of the latest Safety Designer.
To identify the different levels of the functionality, we use a three-digit version number.

The functional scope of the device is at the following locations:

o Type label, Version field

e« Display, entry in the Hardware menu

o  Safety Designer, Overview dialog box (only with connected devices)
e  Safety Designer, report

Table 27: Functional scope

Type code Version number Amendments and new functions
NANS3-AAAZ30AN1 1.0.0 o First released version
NANS3-CAAZ30AN1 1.0.0 o First released version
Revision

To identify the different revision levels of the devices, we use a three-digit version
number. The revision level of the device is indicated on the type label in the Revision
field.

Table 28: Revision

Type code Version number Amendments and new functions
NANS3-AAAZ30AN1 1.0.0 o First released version
1.1.0 o Data output: Accuracy of angle specifica-
tion improved
NANS3-CAAZ30AN1 1.0.0 o First released version
1.1.0 o Data output: Accuracy of angle specifica-
tion improved

13.2 Data sheet
13.2.1 nanoScan3 1/0
Table 29: Features
nanoScan3 Core I/0 nanoScan3 Pro I/0
Protective field range < 3.0 m, details: see "Sensing range", page 117

Scanning range of the refer- | Like protective field range, see "Sensing range", page 117
ence contour field

Scanning range of the con- Like protective field range, see "Sensing range", page 117
tour detection field
Warning field range <10m
Distance measurement range | <40 m
Fields <8 <128
Simultaneously monitored <4 <8
fields
Field sets <8 <128
Monitoring case tables 1 2
8024596/19MP/2021-01-11 | SICK OPERATING INSTRUCTIONS | nanoScan3 |/0 111

Subject to change without notice



13 TECHNICAL DATA

nanoScan3 Core I/0 nanoScan3 Pro I/0

Monitoring cases

<2 <128

Scanning angle

275° (-47.5° t0 227.5°)

Protective field resolution

20 mm, 30 mm, 40 mm, 50 mm, 60 mm, 70 mm, 150 mm,
200 mm

Angular resolution

0.17°

Response time

> 70 ms, details: see "Response times", page 116

Scan cycle time

30 ms

Generally necessary protec-
tive field supplement (TZ =
tolerance zone of the safety
laser scanner)

65 mm

Additional supplement
Zy, for reflection-based mea-

surement errors

350 mm

Deviation from ideal flathess
of scan field at 3m

<+ 75 mm

Multiple sampling

Table 30: Safety-related parameters

nanoScan3 Core I/0 nanoScan3 Pro I/0

Type

Type 3 (IEC 61496)

Safety integrity level

SIL 2 (IEC 61508)

SIL claim limit

SILCL 2 (IEC 62061)

Category

Category 3 (ISO 13849-1)

Performance level

PL d (ISO 13849-1)

PFHp (mean probability of a
dangerous failure per hour)

8 x 108

Ty (mission time)

20 years (ISO 13849-1)

Safe status when a fault
occurs

At least one OSSD is in the OFF state.

Table 31: Interfaces

nanoScan3 Core I/0 nanoScan3 Pro I/0

0OSSD pairs 1 <2
Automated restart of 0SSDs | 2 s to 60 s (configurable)
after

Length of cable

<30m ‘sQOm

Configuration and diagnostic interface

Connection type

USB 2.0 Micro-B (female connector)

Transmission rate

< 12 Mbit/s (Full Speed) ‘ < 12 Mbit/s (Full Speed)

Length of cable

<3m

Table 32: Electrical data

nanoScan3 Core I/0 ‘ nanoScan3 Pro I/0

Operating data

Protection class

Il (IEC 61140)

Supply voltage Vg

24V DC (16.8 V to 30 V DC) (SELV/PELV) »
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nanoScan3 Core I/0

nanoScan3 Pro I/0

Residual ripple

+5%2

Start-up current at 24 V

<1.3A

Current consumption at 24 V

No output load

Typ. 0.16 A

With maximum output load

Typ. 0.66 A

Power consumption

No output load

Typ. 3.9 W

With maximum output load

Typ. 159 W

Total output current

<500 mA

Power-up delay

<12s

Safety outputs (OSSD)

Type of output

2 PNP semiconductors for
each OSSD pair, short-circuit
protected, cross-circuit moni-
tored

2 PNP semiconductors for
each OSSD pair, short-circuit
protected, cross-circuit moni-
tored

Output voltage for ON state | (Uy - 2V) ... Uy (Uy - 2V)...Uy
(HIGH)
Output voltage for OFF state |[OV..2V

(LOW)

Output current for ON state
(HIGH)

0.5 mA ... 250 mA per OSSD @

Leakage current

<250 pA

Load inductance

<22H

Load capacity

< 1 yF in series with 50 Q

Switching sequence (no tog-
gling and no simultaneous
monitoring)

Depending on the load inductance

Permissible resistivity
between load and device

<40

Test pulse width

< 300 ps (typ. 230 ps)

Test pulse interval

Typ. 8 x scan cycle time

Duration of OFF state

280 ms

Discrepancy time (offset
between switching from
0SSD2 and OSSD1 within an
0OSSD pair)

<1ms

Universal output, universal I/0

(configured as output)

Output voltage HIGH (Uy-2V)...Uy
Output voltage LOW ov..2V

Output current HIGH 0.5mA...200 mA®
Leakage current < 250 pA

Switch-on delay time 30 ms

Switch off delay 30 ms

Static control input, universal input, universal 1/0 (configured as input)

Input voltage HIGH

24V (11V..30V)

Input voltage LOW

OV(30V..5V)

Input current HIGH

2mA...6mA

OPERATING INSTRUCTIONS | nanoScan3 I/0

113



13 TECHNICAL DATA
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nanoScan3 Core I/0 nanoScan3 Pro I/0

for standby (when used as
sleep mode input)

Input current LOW OmA...2mA
Input capacitance Typ. 10 nF
Input frequency (max. <20 Hz
switching sequence when

used as control input)

Sampling time 4 ms
Response time at EDM after | 300 ms
switching on OSSDs (when

used as EDM input)

Actuating duration of control |60 msto 30 s
switch for reset (when used

as reset input)

Actuating duration of switch | =120 ms

Dynamic control input

Input voltage HIGH

- 24V (11V..30V)

Input voltage LOW - OV(-30V..5V)
Input current HIGH - 2mA..6 mA
Input current LOW - OmA..2mA
Input capacitance - Typ. 1 nF

Input frequency - < 100 kHz

Duty cycle (Ti/T) - 0.5

Incremental encoders that can be evaluated

incremental encoders

Type |- Dual-channel, 90° phase sep-
aration
Outputs required on the | - Push-pull

Number of pulses per path

- > 100 pulses per cm

Length of cable (shielded)

R <20m

1) The power supply unit must be able to jumper a brief power failure of 20 ms as specified in IEC 60204-1.
Suitable power supply units are available as accessories from SICK.

2) The voltage level must not fall below the specified minimum voltage.

3)  Total output current of all outputs < 500 mA.

Table 33: Mechanical data

nanoScan3 Core I/0 nanoScan3 Pro I/0

Dimensions (incl. system

106.6 mm x 80.2 mm x 117.5 mm

plug, W x H x D)

Weight (including system 0.67 kg
plug)

Housing material Aluminum

Housing color

RAL 9005 (black) and RAL 1021 (rape yellow)

Optics cover material

Polycarbonate

Table 34: Ambient data

nanoScan3 Core I/0 nanoScan3 Pro I/0

Enclosure rating ¥

IP65 (IEC 60529)

Ambient light immunity

<40 kix 2
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nanoScan3 Core I/0 ‘ nanoScan3 Pro I/0

Ambient operating tempera- |-10 °C...50 °C
ture
Storage temperature 25°C..70°C

Air humidity

< 95%, non-condensing 3 ‘ < 95%, non-condensing ¥

Height above sea level during
operation

<2300 m

Vibration resistance ®

Standards « |EC 60068-2-6
o |IEC 60068-2-64
e |IEC60721-3-5
e IECTR60721-4-5
o |EC 61496-3
Class 5M1 (IEC 60721-3-5)

Sinusoidal vibrations

e 0.35mm, 50 m/s?, 10 Hz ... 150 Hz
e 1.5mm,1Hz...9Hz

e 50m/s? 9 Hz... 200 Hz

e 10 m/s? 10 Hz ... 1,000 Hz

Noise vibrations

e 0.3m?/s% 10 Hz ... 200 Hz
e 0.1 m?/s% 200 Hz ... 500 Hz
e 50 m/s? 10 Hz ... 500 Hz

Shock resistance ®

Standards o IEC 60068-2-27

e IEC60721-3-5

e IECTR60721-4-5

e |IEC 61496-3
Class 5M1 (IEC 60721-3-5)
Single shock 150 m/s?, 11 ms

Continuous shock

e 50m/s? 11 ms
e 100 m/s? 16 ms

EMC

In accordance with IEC 61496-1, IEC 61000-6-2, and
IEC 61000-6-3

1) The specified enclosure rating only applies if the optics cover and the system plug are mounted and the
USB connection is closed with the protective cover.

2)  For ambient light sources directly in the scan plane in accordance with IEC 61496-3: < 3 kix

3) |EC 61496-1, no. 4.3.1 and no. 5.4.2, IEC 61496-3, no. 4.3.1 and no. 5.4.2. Condensation has an

influence on normal operation.

4) |EC 61496-1, no. 4.3.1 and no. 5.4.2, IEC 61496-3, no. 4.3.1 and no. 5.4.2. Condensation has an

influence on normal operation.
) In direct mounting.

Table 35: Miscellaneous data

nanoScan3 Core I/0 nanoScan3 Pro I/0

Type of light Pulsed laser diode
Wavelength 905 nm

Detectable remission 1.8% to several 1,000%
Maximum uniform contami- |30%

nation of the optics cover

without reducing the detec-

tion capability ¥

Area where detection capabil- | < 50 mm ?

ity is restricted
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nanoScan3 Core I/0 nanoScan3 Pro I/0

Light spot size

At front screen 9mm x 3 mm

At 3.0 m distance 15 mm x 2 mm
Pulse duration Typ. 4 ns
Average output power 12.8 mW
Laser class 19
Measurement error with mea- | Typ. £ 25 mm
surement data output

1) In the event of heavy contamination, the safety laser scanner displays a contamination error and

switches all safety outputs to the OFF state.

In close proximity (50 mm wide area in front of the optics cover), the detection capability of the safety

laser scanner may be restricted. If required, this area must be secured using an undercut or frame, for

example.

3) This laser product has laser class 1 according to IEC 60825-1:2014. In some cases, evaluation is
required according to the older IEC 60825-1:2007 standard, e.g. by employers in the EU according to
Directive 2006/25/EC. According to the older IEC 60825-1:2007 standard, laser class 1M must be used
as the basis.

2)

13.3 Response times

Overview

The protective device’s response time is the maximum time between the occurrence of
the event leading to the sensor’s response and supply of the switch-off signal to the
protective device’s interface (for example OFF state of the OSSD pair).

In addition to the protective device’s response time, further signal transmission and
processing also influence the time up until the end of the dangerous state. This

includes a control’s processing time and the response times of downstream contactors,
for example.

Response time

The safety laser scanner’s response time depends on the set multiple sampling.
You can calculate the response time using the following formula:
tg=nx30ms +10 ms

The following rules apply:
e tg =response time
e n=set multiple sampling (default: n = 2)

13.4 Course of the OSSD test over time

The safety laser scanner tests the OSSDs at regular intervals. To do this, the safety
laser scanner switches each OSSD briefly to the OFF state and checks whether this
channel is voltage-free during this time.

Make sure that the machine’s control does not react to these test pulses and the
machine does not switch off.
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Figure 55: Duration and time offset for the switch-off tests in an OSSD pair

ts Scan cycle time tg = 30 ms

13.5 Sensing range

Protective field range
The effective protective field range depends on the object resolution that has been set.
Table 36: Protective field range

Resolution Protective field range
270 mm 3.00m
60 mm 2.60m
50 mm 2.15m
40 mm 1.60 m
30 mm 1.25m
20 mm 1.25m
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13 TECHNICAL DATA

Scanning range of the reference contour field

The effective scanning range of the reference contour field is the same as the protec-
tive field range.

Scanning range of the contour detection field

The effective scanning range of the contour detection field is the same as the protective
field range.

Warning field range and distance measurement range

For non-safety applications (warning fields, measured data output), the safety laser
scanner has a larger scanning range than the maximum protective field range. The
requirements for size and remission of objects to be detected are illustrated in the
following graphs as a function of the desired scanning range. Under good conditions,
in many cases a smaller object size or a lower remission is sufficient to achieve the
desired range.

The range is limited to 10 m for warning fields.
d[mm] A
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Figure 56: Range and object size for measured data output

d Required minimum size of the object in mm
D Scanning range in m
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Figure 57: Range and required remission for measured data output
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14

14 Ordering information

14.1 Scope of delivery

e  Safety laser scanner without system plug
e  Safety note

¢ Mounting instructions

e  Operating instructions for download:

14.2 Ordering information
Table 37: Ordering information
Designation Type code Part number
nanoScan3 Core I/0 NANS3-AAAZ30AN1 1100333
nanoScan3 Pro I/0 NANS3-CAAZ30AN1 1100334
A system plug is required to operate the safety laser scanner, see "System plug",
page 123.
8024596/19MP/2021-01-11 | SICK OPERATING INSTRUCTIONS | nanoScan3 1/0 121

Subject to change without notice


http://www.sick.com

15 SPARE PARTS

15 Spare parts

15.1 Additional spare parts
Table 38: Additional spare parts
Part Part number
Optics cover (with seal and screws) 2111696
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16 Accessories
16.1 System plug
Table 39: System plug
Accessories for Connection type Type code Part number
Device Part number
nanoScan3 Core I/0 1100333 Cable with plug connector NANSX-AAABZZZZ1 2105106
for voltage supply and
inputs and outputs, length:
300 mm ¥
1100333 o Cable with plug connector NANSX-AAABAEZZ1 2104949
for voltage supply and
inputs and outputs, length:
300 mm Y
o Cable with plug connec-
tor for network connection,
length: 250 mm 2
nanoScan3 Pro I/0 1100334 o Cable with plug connector NANSX-AAACZZZZ1 2105107
for voltage supply and
inputs and outputs, length:
300 mm 3
1100334 o Cable with plug connector NANSX-AAACAEZZ1 2104860
for voltage supply and
inputs and outputs, length:
300 mm 3
o Cable with plug connec-
tor for network connection,
length: 250 mm 2
1100334 o Cable with flying leads for NANSX-AACCZzzz1 2105109
voltage supply and inputs
and outputs, length: 2 m @
1100334 o Cable with flying leads for NANSX-AACCAEZZ1 2105108
voltage supply and inputs
and outputs, length: 2 m ®
o Cable with plug connec-
tor for network connection,
length: 250 mm 2
1) Bend radius (with fixed installation) = 30 mm, bend radius (with flexible installation) = 56 mm
2)  Bend radius (with fixed installation) = 26 mm , bend radius (with flexible installation) 2 51 mm
3)  Bend radius (with fixed installation) = 46 mm , bend radius (with flexible installation) 2 92 mm
16.2 Brackets
Table 40: Brackets ordering information
Part Part number
Mounting kit 1a 2111767
Mounting kit 1b (with protection for optical cover) 2111768
Mounting kit 2a (alignment bracket, alignment with cross-wise axis and 2111769
depth axis possible)
Mounting kit 2b (alignment bracket, alignment with cross-wise axis and 2111770
depth axis possible, with protection for optics cover)
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16.4

16.5

124

Alignment aid

Table 41: Alignment aid ordering information

Part Type code Part number
Scanfinder LS-80L 6020756
Alignment aid 2101720

Cleaning agent

Table 42: Cleaning agent ordering information

Part Part number
Anti-static plastic cleaner 5600006
Lens cloth 4003353

Test rods

Table 43: Ordering information, test rods

Part Part number
Test rod 50 mm 2095105
Test rod 70 mm 2095139
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CoLa2

ColLa2 (Command Language 2) is a protocol from SICK, with which
a client (control, computer, etc.) can access suitable SICK sensors
via a network (TCP/IP) or USB.

Contour detection field

The contour detection field monitors a contour of the environment.
The safety laser scanner switches the associated safety outputs
to the OFF state if a contour does not match the set parameters,
because, for example, a door or flap is open.

Control input

A control input receives signals, e.g. from the machine or from

the control. Use of control inputs is how the protective device
receives information about the conditions at the machine, e.g., if
there is a change of operating mode. If the protective device is
configured appropriately, it will activate a different monitoring case
after receiving a new control input.

The control input information must be transmitted reliably. Gener-
ally, at least 2 separate channels are used to do this.

Depending on the device, a control input can be realized as a
static control input or a dynamic control input.

Dangerous state

A dangerous state is a status of the machine or facility, where
people may be injured. Protective devices prevent this risk if the
machine is operated within its intended use.

The figures in this document always show the dangerous state of
the machine as movement of a machine part. In practice, there
are different dangerous states, such as:

o Machine movements

o Electrical parts

o Visible and invisible beam

o A combination of multiple hazards

Dynamic control input

A dynamic control input is a single-channel control input that eval-
uates a number of pulses per time. An incremental encoder can
be connected to a dynamic control input. The incremental encoder
reports the speed of an automated guided vehicle, for example. In
conjunction with a second control input, a dynamic control input is
used to switch between different monitoring cases depending on
the speed.

EDM

External device monitoring

Electro-sensitive protective
device

An electro-sensitive protective device is a device or system of
devices for safety-related detection of people or parts of the body.

It is used to protect people from machines and facilities that pose
a risk of injury. It triggers the machine or facility to adopt a safe
state before a person is exposed to a hazardous situation.

Examples include safety light curtains and safety laser scanners.

ESD

Electrostatic discharge

ESPE

Electro-sensitive protective device

External device monitoring

The external device monitoring (EDM) monitors the status of down-
stream contactors.

In order to use external device monitoring, positively guided con-
tactors must be used to switch off the machine. If the auxiliary
contacts of the positively guided contactors are connected to the
external device monitoring, the external device monitoring checks
whether the contactors switch correctly when the OSSDs are
switched off.

OPERATING INSTRUCTIONS | nanoScan3 I/0 125



17 GLOSSARY

Field set

A field set consists of one or more fields. The fields in a field set
are monitored simultaneously.

A field set can contain different field types, e.g., a protective field
and a warning field.

Hazardous area

Hazardous area is any space within and/or around machinery in
which a person can be exposed to a hazard. (ISO 12100)

Incremental encoder

An incremental encoder generates electrical pulses proportional
to a movement. Various physical quantities can be derived from
these pulses, e.g. speed and distance covered.

Monitoring case

A monitoring case indicates the machine status to the sensor.
Generally, one field set is assigned to each monitoring case.

The sensor receives a defined signal for the current machine
status. When a signal change occurs, the sensor activates the
monitoring case and thereby the field set that is associated with
the new machine status.

OFF state

The OFF state is the status of the outputs of the protective device,
where the controlled machine is triggered to quit its dangerous
state and the start-up of the machine is prevented (e.g., the volt-
age at the OSSDs is LOW, so that the machine is switched off and
remains still).

ON state

The ON state is the status of the outputs of the ESPE, where the
controlled machine is permitted to operate (e.g., the voltage at the
0SSDs is HIGH so that the machine can run).

0SSD

Output signal switching device: signal output for the protective
device, which is used for stopping the dangerous movement.

An OSSD is a safety switching output. The functionality of each
0OSSD is tested periodically. OSSDs are always connected in pairs
and must undergo dual-channel analysis for safety reasons. An
0OSSD pair is formed from 2 OSSDs that are connected and ana-
lyzed together.

PFHD

Probability of dangerous failure per hour

PL

Performance level (ISO 13849)

Protective field

The protective field protects the hazardous area of a machine or
vehicle. As soon as the electro-sensitive protective device detects
an object in the protective field, it switches the associated safety
outputs to the OFF state. This signal can be passed to controllers
resulting in the dangerous state coming to an end, e.g. to stop the
machine or the vehicle.

A horizontal or vertical protective field is required, depending on
the application. The electro-sensitive protective device can there-
fore be mounted in horizontal or vertical alignment, depending on
the requirements.

Reference contour field

The reference contour field monitors a contour of the environment.
The safety laser scanner switches all safety outputs to the OFF
state if a contour does not match the set parameters, because, for
example, the mounting situation of the safety laser scanner were
changed.

National and international standards require or recommend that a
reference contour is monitored, if the safety laser scanner is used
in vertical operation for hazardous point protection or for access
protection.
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Reset

When a protective device has sent a stop command, the stopped
state must be maintained until a reset device is activated and the
machine can be restarted in a second step.

The reset brings the protective device back to the monitoring state
after it has sent a stop command. The reset also quits the start-up
or restart interlock of a protective device, so that the machine can
be restarted in a second step.

The reset must only be possible, when all safety functions and
protective devices are functional.

The reset of the protective device must not introduce any move-
ment or dangerous situations itself. The machine is only permitted
to start after the reset once a separate start command has been
sent.

o Manual resets are performed using a separate, manually oper-
ated device, such as a reset pushbutton.
o Automatic resets by the protective device are only permitted in
special cases, if one of the following conditions is met:
o It must not be possible for people to be in the hazardous
area without triggering the protective device.
o It must be ensured that no people are in the hazardous
area during or after the reset.

Resolution

The resolution of an active opto-electronic protective device (also
known as the sensor detection capability) is the minimum size of
an object for it to be reliably detected.

Response time

The protective device’s response time is the maximum time
between the occurrence of the event leading to the sensor’s
response and supply of the switch-off signal to the protective
device’s interface (for example OFF state of the OSSD pair).

Restart interlock

The restart interlock prevents the machine from automatically
starting up, for example after a protective device has responded
while the machine is operating or after changing the machine’s
operating mode.

The restart interlock can be implemented in the protective device
or in the safety controller.

A command to reset the protective device must be given, for
example using a reset pushbutton, before the machine can be
restarted.

Retroreflector

A retroreflector reflects light back toward the light source largely
independently of the alignment of the retroreflector.

RSSI

Received Signal Strength Indicator (RSSI): Indicator of the strength
of the received signal. A higher value corresponds to a better
reception. There is no universal relationship between a physical
quantity and a specified RSSI.

Safety function

Function of a machine whose failure can result in an immediate
increase of the risk(s). (ISO 12100)

Safety output

A safety output provides safety-related information.

Safety outputs are OSSDs, for example, or safety-related informa-
tion on a safety-related network.

Scan cycle time

The scan cycle time is the time the sensor needs for a complete
scan of its detection area.

Example: Time required by the mirror of a safety laser scanner for
one rotation.

SIL

Safety integrity level

SILCL

SIL claim limit (IEC 62061)
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Static control input A static control input is a dual-channel control input, which evalu-
ates the status of every channel as the value O or 1. The signal
states of one or more static control inputs give a unique signal
pattern. This signal pattern activates a monitoring case.

Test rod The test rod is an opaque, cylinder-shaped object used to check
the detection capability of the active opto-electronic protective
device. The diameter of the test rod is the same as the resolution
of the active opto-electronic protective device.

Universal I/0 Universal |/0 can be configured as universal input or as universal
output.
Universal input Depending on the device, a universal input can be used for reset-

ting, external device monitoring (EDM), sleep mode, or restarting
the protective device, for example. If sleep mode is activated by

a universal input, the sleep mode must not be used for safety
applications. Certain universal inputs can also be used in pairs as
a static control input.

Universal output A universal output outputs a signal depending on its configuration,
e.g. if the reset pushbutton needs to be pushed or if the optical
cover is contaminated. A universal output must not be used for
safety functions.

Warning field The warning field monitors larger areas than the protective field.
Simple switching functions can be triggered with the warning field,
e.g. a warning light or an acoustic signal can be triggered if a
person approaches, even before the person enters the protective
field.

The warning field must not be used for safety applications.
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18 Annex

18.1 Compliance with EU directives

EU declaration of conformity (extract)

The undersigned, representing the manufacturer, herewith declares that the product is

in conformity with the provisions of the following EU directive(s) (including all applicable
amendments), and that the standards and/or technical specifications stated in the EU

declaration of conformity have been used as a basis for this.

Complete EU declaration of conformity for download

You can call up the EU declaration of conformity and the current operating instruc-
tions for the protective device by entering the part number in the search field at
(part number: see the type label entry in the “Ident. no.” field).
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ANNEX

18.2

130

Note on standards

Standards are specified in the information provided by SICK. The table shows regional
standards with similar or identical contents. Not every standard applies to all products.

Table 44: Note on standards

Standard Standard (regional)
China
IEC 60068-2-6 GB/T 2423.10
IEC 60068-2-27 GB/T 2423.5
IEC 60204-1 GB/T 5226.1
IEC 60529 GB/T 4208
IEC 60825-1 GB 7247.1
IEC 61131-2 GB/T 15969.2
IEC 61140 GB/T 17045
IEC 61496-1 GB/T 19436.1
IEC 61496-2 GB/T 19436.2
IEC 61496-3 GB 19436.3
IEC 61508 GB/T 20438
IEC 62061 GB 28526
ISO 13849-1 GB/T 16855.1
ISO 13855 GB/T 19876

OPERATING INSTRUCTIONS | nanoScan3 I/0

8024596/19MP/2021-01-11 | SICK
Subject to change without notice



ANNEX 18

18.3 Licenses
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SICK uses open source software which is published by the rights holders under a

free license. Among others, the following license types are used: GNU General Public
License (GPL version 2, GPL version 3), GNU Lesser General Public License (LGPL), MIT
license, zlib license and licenses derived from the BSD license.

This program is provided for general use without warranty of any kind. This warranty
disclaimer also extends to the implicit assurance of marketability or suitability of the
program for a particular purpose.

See the GNU General Public License for more information. For complete license texts,
see . Printed copies of the license texts are also available
on request.
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18 ANNEX

18.4 Checklist for initial commissioning and commissioning

Checklist for manufacturers or installers for installing electro-sensitive protective
device (ESPE)

The details relating to the items listed below must be available no later than when the
system is commissioned for the first time. However, these depend on the specific appli-
cation (the requirements of which must be reviewed by the manufacturer or installer).

This checklist should be retained and kept with the machine documentation to serve as
reference during recurring tests.

This checklist does not replace the initial commissioning, nor the regular inspection by
qualified safety personnel.

Have the safety rules and regulations been observed in compliance with the Yes (O No
directives and standards applicable to the machine?

Are the applied directives and standards listed in the declaration of conformity? |Yes [J No [J

Does the protective device comply with the required PL/SIL claim limit and Yes (0 No O
PFHd in accordance with EN ISO 13849-1/EN 62061 and the required type in
accordance with EN 61496-17?

Is access to the hazardous area or hazardous point only possible through the Yes (1 No [
protective field of the ESPE?

Have appropriate measures been taken to protect (mechanical protection) or Yes [J No [J
monitor (protective devices) any persons or objects in the hazardous area when
protecting a hazardous area or hazardous point, and have these devices been
secured or locked to prevent their removal?

Are additional mechanical protective measures fitted and secured against Yes (O No
manipulation which prevent reaching below, above or around the ESPE?

Has the maximum shutdown and/or stopping time of the machine been mea- Yes (O No [
sured, specified and documented (at the machine and/or in the machine docu-
mentation)?

Has the ESPE been mounted such that the required minimum distance from the | Yes [] No [
nearest hazardous point has been achieved?

Are the ESPE devices properly mounted and secured against manipulation after | Yes [] No ]
adjustment?

Are the required protective measures against electric shock in effect (protection |Yes (0 No [
class)?

Is the control switch for resetting the protective devices (ESPE) or restarting the |Yes (0 No [
machine present and correctly installed?

Are the outputs of the ESPE (OSSDs or safety outputs via the network) Yes (1 No [
integrated according to the required PL/SILCL in accordance with EN ISO
13849-1/EN 62061 and does the integration correspond to the circuit dia-
grams?

Has the protective function been checked in compliance with the test notes of Yes [J No [J
this documentation?

Are the specified protective functions effective at every operating mode that can | Yes (0 No [
be set?

Are the switching elements activated by the ESPE, e.g. contactors, valves, moni- | Yes [0 No [
tored?

Is the ESPE effective over the entire period of the dangerous state? Yes (1 No [

Once initiated, will a dangerous state be stopped when switching the ESPE on Yes (1 No [
or off and when changing the operating mode, or when switching to another
protective device?
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