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ABOUT THIS DOCUMENT 1

1 About this document

1.1 Purpose of this document

These operating instructions contain the information required during the life cycle of the
safety system. This document describes:

¢ The individual components

e The project planning

e The mounting and electrical installation, insofar as special measures are neces-
sary for the safety system

e  The configuration

e The necessary thorough checks

e  The commissioning

¢ The maintenance

e  The troubleshooting

1.2 Scope
These operating instructions contain information regarding the Safe Linear Positioning
safety system.
| NOTICE
® | The operating instructions of the components also apply. In the event of contradictions
between the operating instructions, the information specified in the operating instruc-
tions for the safety system applies.
The relevant information must be made available to the employees for all work per-
formed on the safety system.
The following documents contain information regarding the Safe Linear Positioning
safety system:
Table 1: Documents available for Safe Linear Positioning
Document type Title Part number
Operating instructions OLM100 Hi linear measure- 8014310
ment sensor
Operating instructions Flexi Soft in the Flexi Soft 8012998
Designer software
Operating instructions Flexi Soft modular safety con- | 8012999
troller hardware
This document is included with the following SICK part numbers (this document in all
available language versions):
8020939
1.3 Target groups and structure of these operating instructions

These operating instructions are intended for the following target groups: project devel-

opers (planners, developers, designers), installers, electricians, operators, and mainte-
nance personnel.

These operating instructions are organized by the life phases of the safety system:
project planning, mounting, electrical installation, commissioning, operation and main-
tenance.
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1 ABOUT THIS DOCUMENT

1.4

1.5

Symbols and document conventions

The following symbols and conventions are used in 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.

Further information

The following information is available via the Internet:

= This document in other languages

= Operating instructions and installation instructions of SICK components suitable
for the safety system

= The Flexi Soft Designer configuration software

= Pre-configured project file for Flexi Soft Designer for this safety system

= Export file of the pre-configured project file for use in various Flexi Soft CPU
modules

= Complete subsystems for SISTEMA for this safety system

= Circuit diagram for the safety system (ePLAN)

= Guide for Safe Machinery (“Six steps to a safe machine”)

OPERATING INSTRUCTIONS | Safe Linear Positioning 8020941/1FB9/2022-07-19 | SICK
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SAFETY INFORMATION 2

2 Safety information

2.1 General safety note

The information and tools will not fulfill the safety requirements for your application
without further adjustments being made. The project planning provided by way of
example is intended to serve as the basis to allow you to perform your own project
planning and programming in line with your specific requirements. What this means is
that the information and tools merely provide an example to demonstrate how a safety
function can be taken care of.

When it comes to your own project planning and programming, you will need to rely
on qualified staff given that it is your responsibility to ensure that the following require-
ments are complied with at the very least:

»  Carrying out a risk assessment
» Taking into account applicable standards
» \Verifying and validating the safety function

2.2 Intended use

The Safe Linear Positioning safety system is designed for applications in which the
position of linear drive systems (e.g., on rail systems) must be reliably detected.

Safe Linear Positioning is used to protect people. In terms of the Machinery Directive,
Safe Linear Positioning is a safety component that guarantees a safety function.

23 Reasonably foreseeable misuse

It may not be possible for the system to detect a potential mounting error that involves
the distance between a sensor and bar code tape falling outside of the permissible
range. For mounting instructions, see "Mounting the sensor unit", page 21.

WARNING
There is a risk of death or serious injury if the protective device is not working effec-
tively.

»  Comply with the permitted speed.

The maximum permitted speed for this safety system is 4,000 mm/s. The speed must
not exceed this limit.

If a lower maximum speed applies to the application in question, it must be configured
as the maximum speed limit.

2.4 Requirements for the qualification of personnel

8020941/1FB9/2022-07-19 | SICK
Subject to change without notice

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.

OPERATING INSTRUCTIONS | Safe Linear Positioning 9



2 SAFETY INFORMATION

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 Product identification

The part number of the safety system is located on the packaging.

Further topics

e  "Ordering information", page 84

3.2 Application description

The Safe Linear Positioning safety system is designed for applications in which the
safe position monitoring of linear drive systems is required. Target applications are, for
example:

e  Skillet conveyors

e Cranes

e  Storage and retrieval systems (SRS)

¢  Gantry robots

e Applications in which movable devices need to be positioned in relation to a
reference

The safety system fulfills the requirement of detecting the safe absolute position in
the case of linear drive systems. This makes it possible, for example, to safely delimit
position ranges within which the maximum permitted speed is safely reduced so as to
protect people and materials.

The system can be used to determine the current movement status, including, e.g., the
position, speed, and acceleration at any point in time. If movement statuses cannot be
reliably detected or if there is a fault, the safety-related task of the safety system is to
switch the relevant parameterized outputs of the safety controller to the safe state.

If it is necessary to initiate and/or safely monitor a ramp or speed reduction at certain
positions, the safety system provides the corresponding safe position data alongside
the underlying safety functions for the machine. Additional safety functions can be
added to the safety system.

OLM100 Hi absolute displacement sensors (optical linear measurement sensors) from
SICK are used to monitor linear movements. These are opto-electronic sensors that can
measure product travel paths without moving parts. The sensors orientate themselves
using a bar code tape attached along the product travel path, using a visible, red LED
beam. By reading the bar code, the linear measurement sensors determine the abso-
lute position and deliver this via an interface. The Flexi Soft safety controller from SICK,
which also forms part of the safety system, uses appropriate diagnostics measures to
check whether the absolute positions of the OLM100 Hi sensors are plausible.

3.3 Components of the safety system

8020941/1FB9/2022-07-19 | SICK
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Safe Linear Positioning components

e 2xO0LM10O0 linear measurement sensor

o  Flexi Soft safety controller main module

e  Flexi Soft safety controller expansion module - 1/0 module (8 inputs, 4 outputs)

«  Flexi Soft safety controller expansion module - motion control module (Flexi Soft
Drive Monitor)

e Flexi Soft safety controller system plug

e  Xdjunction

OPERATING INSTRUCTIONS | Safe Linear Positioning 11



3 PRODUCT DESCRIPTION

Implementing all the safety functions for the application requires a complete system
consisting of sensors, a controller, actuators, and control switches. This safety system
comprises sensors and a controller only and is therefore only a subsystem. The require-
ments for the additional components are defined in the system documentation. The
user is responsible for the safe design of the complete system and all safety functions.

The machine manufacturer must refer to the standard general guidelines for creating
safety functions within their application (see "Limits of the safety system", page 14).

34 Additional components required

@

The following components are also essential for using the safety system in an applica-
tion:

e Barcode tape

NOTE

All necessary components, such as the drive and safety brake, influence the parame-
ters of the entire application that relate to safety technology. The components must
therefore have an MTTF, value that is suitable for the entire application and satisfies
the necessary performance level. The necessary performance level results from the risk
assessment.

For evaluating the performance level achieved, subsystems for SISTEMA are available
under:

341 Requirements for additional components required

All safety-related components must be checked to ensure that they are suitable for use
with this safety system. This also applies to components that are not specified by this
safety system.

The safety values for the SLS request signal, the drive, the safe torque off (STO) function,
and the optional brake must be selected such that they at least comply with the PL e
general safety level. The structure must correspond to category 4.

The following table shows examples of PFHy values that allow for PL e to be reached.

Table 2: PFHp, values when a brake is used (safe brake control)

Component PFHp value
Subsystem T130: SLS request signal PFHp < 6 x 10°
Subsystem R110 PDS (SR) - safe torque off (STO) function PFHp < 2.2 x 108
Subsystem R120 brake (optional) PFHp < 4 x 108

Table 3: PFHp values when a brake is not used (no safe brake control)

Component PFHp value
Subsystem T130: SLS request signal PFHp < 6 x 10°
Subsystem R110 PDS (SR) - safe torque off (STO) function PFHp < 6.7 x 108

If a safety brake (R120) is not used, the SLS request signal (T130) and the safe torque
off (STO) function of the drive (R110) may have even worse PFHp values when it comes
to still reaching PL e.
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PRODUCT DESCRIPTION 3

NOTE

The user of this safety system must ensure that all components used comply with the
requirements of category 4, PL e in accordance with EN ISO 13849-1 (or SILCL3 in
accordance with EN 62061).

3.5 Structure and function

8020941/1FB9/2022-07-19 | SICK
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On the sensor side, the safety system consists of two OLM100 Hi linear measurement
sensors with a shared bar code tape. On the controller side, the system consists of
the safe Flexi Soft controller, which is made up of the CPU main module, safe XTIO I/0
module, and the FX3-MOC21 Drive Monitor module.

The complete system is divided up into the sensor and controller main modules, which
include submodules and general functional modules.

Bar code tape measure

Voltage
supply -

Splitter SSI >

Communication |
Control

Safe outputs

Y

Test signal (from the process)

Figure 1: System concept

The rail system of the linear drive has a bar code tape, e.g., on the mounting rail. Bar
codes are printed onto the bar code tape at fixed distances with linearly increasing dis-
tance information. The two OLM100 Hi linear measurement sensors read the bar codes
at each position independently. The motion control module of the safety controller uses
the rate of change of the positions read to determine the vehicle’s speed and direction
of travel.

OPERATING INSTRUCTIONS | Safe Linear Positioning 13



3 PRODUCT DESCRIPTION

The test signals from the process controller are used to check the plausibility of the
direction of movement and standstill (see "Interfaces and signals", page 28).

OLM 1 is the leading sensor within this sensor system. Its position data is used within
the Flexi Soft safety controller, e.g., to monitor a safely delimited position and to
potentially also monitor the speed. It is connected to the ENC1 input of the FX3-MOC1
module, and its position data is used by the FX3-MOC1 and by the process controller
via a splitter in the X-junction. This means that the user of the safety system has the
option of configuring the ENC1 input of the FX3-MOC1 as an SSI master or SSI listener
in line with the application in question.

OLM 2 is connected only to the ENC2 input of the FX3-MOC1 module, meaning that the
ENC2 interface is configured as an SSI master. The position data from OLM 2 is used
for testing and diagnostic action.

The linear measurement sensors are numbered when the X-junction is connected. The
connector plug for the OLM 2 has a colored mark and must be connected to the linear
measurement sensor for which the bar code tape displays a higher position value.

The two linear measurement sensors (OLM 1 and 2) output a code via the sensor ID
signals that can be used by the Flexi Soft safety controller to identify them.

3.6 Limits of the safety system

The system represents the part of the safety chain (partial safety function) that com-
bines the sensor and logic. This does not, however, rule out the possibility of expanding
the chain with additional logic elements (e.g., a higher-level control). The output switch-
ing elements of the Flexi Soft can also be used to control actuators.

The block diagram illustrates the limits of the safety system. For the user, they end at
the terminals of the Flexi Soft controller.

@
®
®
Figure 2: Block diagram for the safety chain
® Sensor
@ Flexi Soft safety controller
® Actuator

14 OPERATING INSTRUCTIONS | Safe Linear Positioning 8020941/1FB9/2022-07-19 | SICK
Subject to change without notice



PRODUCT DESCRIPTION 3

@ Emergency stop

® Reset/restart

® External SLS request
NOTICE

The area outside of this system falls within the user’s area of responsibility.

The actuator is not part of the safety system. These components must be introduced by
the user of the safety system in order to implement the full safety function. They must
be taken into account in the overall assessment.

3.7 Product characteristics

3.7.1 Safety functions

8020941/1FB9/2022-07-19 | SICK
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The Safe Linear Positioning safety system offers the following functions:

Safestop 1
o  This stop function corresponds to stop category 1 as per EN 60204.

Safe stop 2
o  This stop function corresponds to stop category 2 as per EN 60204.

Safe position monitoring
o The Safe Linear Positioning safety system enables reliable position monitor-
ing through the SCA (safe cam) and SLP (safe limited speed) functions.

Safely limited speed

o  The position ranges within which only limited speeds are permitted must be
saved as parameters in the Flexi Soft safety controller program. The Safe Lin-
ear Positioning safety system determines these position ranges automatically
and monitors the speed.
If the maximum permitted speed is exceeded, the Flexi Soft safety controller
initiates a safe stop 2.

o The safely limited speed can also be activated by an internal signal in the
controller or an external signal. This makes it possible for external processes
to activate monitoring of the safely limited speed.

ﬁ WARNING
There is a risk of death or serious injury as the protective device cannot be

relied upon to monitor speeds that are too low.
Select the correct components in line with the risk assessment.

The lowest speed that can be monitored will depend on the sensor unit in
use. It is either 75 mm/s (part number 1087575) or 9 mm/s (part number
1090629).

Emergency stop (shutting down in an emergency)

o  The safety controller of the Safe Linear Positioning safety system provides
a safe dual-channel input to allow for the machine to be shut down in an
emergency.

OPERATING INSTRUCTIONS | Safe Linear Positioning 15



3 PRODUCT DESCRIPTION

Safe brake control (optional)

o  With this safety system, there is the option of using the “safe brake control”
(SBC as per EN 61800-5-2) safety function to control a brake when standstill
has been detected following a completed stop request (SS1). The Safe Linear
Positioning safety system has a dual-channel safety output for this purpose.
The user will be presented with the requirement for a brake in the results of
the risk assessment performed for the specific system.

NOTE

@ The user is responsible for the safety-focused hardware design of the brake.
The requirements of category 4, PL e (EN ISO 13849-1) must be fulfilled. A
fault in the brake must not lead to the loss of the safety function.

Preparations are also made for the implementation of an override function. However,
there is no logic available in this safety system for the activation of this function. If an
override function is required, the user is responsible for safely implementing it.

3.7.2 Safe state

In the safe state, the accordingly configured safe switching outputs are in the off state.
The machine is and remains switched off. The safe state is initiated in the following
cases:

If one of the safety functions provided by the FX3-MOC1 motion control module is
triggered

If one of the safety functions programed in the Flexi Soft CPU is triggered

If there are connection problems with the signal cables between at least one
OLM100 Hi and the FX3-MOC1

If the required voltage supply to at least one of the FX3-CPU, FX3-XTIO, FX3-MOC1
components and the OLM100 Hi fails

If implausible or impermissible events are detected for at least one of the two
OLM100 Hi sensors

If the statuses of the test signals supplied by the process are implausible or
impermissible

If there are faults with the OLM100 Hi sensor

If there are internal faults with the FX3 modules

If an impermissible OLM100 Hi sensor is used

When the safety system initiates the safe state, the machine manufacturer and user
must ensure that the hazard is rectified.

Delivery state

When delivered, Q1 and Q2 of module 1 are the parameterized safe switching outputs.
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PROJECT PLANNING 4

4 Project planning
4.1 Manufacturer of the machine
DANGER

Hazard due to lack of effectiveness of the protective device

In the case of non-compliance, it is possible that the dangerous state of the machine
may not be stopped or not stopped in a timely manner.

»  Use of the safety system requires a risk assessment. Check whether additional
protective measures are required.

» Comply with the applicable national regulations derived from the application (e.g.,
work safety regulations, safety rules, or other relevant safety guidelines).

The safety system was developed under consideration of typical application cases. A
partial safety function can be implemented with the safety system in these application
cases. The manufacturer must check whether the safety system is suitable for its
specific application case (risk assessment).

If the thorough check shows that the safety system is not suitable for the specific
application case, the safety system can be used as a basis for an individualized devel-
opment. This case will not be considered further in this document.

In any event, additional work is necessary for the safety system to be used, e.g.,
subsequent configuration of the safety controller.

The manufacturer has the following duties:

»  Performing a risk assessment in accordance with ISO 12100

»  Verifying safety functions that are not part of this safety system

» Validating all safety functions

» Integrating the individual components in accordance with the appropriate stand-
ards

»  Please note that C standards have priority compared to statements about this
safety system

411 Calculating the performance level

8020941/1FB9/2022-07-19 | SICK
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The file provided for SISTEMA can be used to calculate the performance level achieved.
It is necessary to enter the values of the components actually used and to define the
measures taken to protect against failures with the same cause.

The manufacturer of the machine must decide which measures are to be taken against
failures with the same cause in the case of subsystems they have developed. These
measures must be selected in the SISTEMA project file for each user-defined subsys-
tem. An overall result of 65 must be achieved at the very least.

WARNING

Certain indicators for the individual components were used as the basis for calculating
the values for the subsystems. Accordingly, the subsystems are only valid if the selected
components of the safety system meet all requirements, see "Additional components
required", page 12.

During the development of the safety system, certain measures against common-cause
faults were implemented or defined. Some of these measures must be taken into
account during implementation, see "General requirements", page 24.
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4.2

4.3

4.4

441

4.5

18

Operating entity of the machine

Design

DANGER
Hazard due to lack of effectiveness of the protective device

In the case of non-compliance, it is possible that the dangerous state of the machine
may not be stopped or not stopped in a timely manner.

» Changes to the electrical integration of the safety system in the machine control
and changes to the mechanical mounting of the safety system 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.

» Changes to the safety system’s configuration may impair the protective function.
The effectiveness of the safety system must be checked after any change to the
configuration. The person carrying out the change is also responsible for maintain-
ing the protective function of the safety system.

This chapter contains information about implementing the design of the safety system.
Any design-related contents of the relevant operating instructions also apply. The follow-
ing information is provided in the operating instructions for the linear measurement
sensor:

e Bar code tape variants
¢ Mounting of the bar code tape

Integrating the equipment into the electrical control

NOTE

Several safety functions are generally necessary in order to ensure a safe design for the
entire application. This requires additional components that are not part of the safety
system, such as switches, fuses, and contactors. The circuit diagrams contain informa-
tion on wiring the safety system with additional components within an application.

Circuit diagram

A more detailed circuit diagram for Safe Linear Positioning is available online:

For the detailed pin assignment of the safety controller, see "Safety controller pin
assignment", page 26.

Testing plan

The safety system must be thoroughly checked by appropriately qualified safety person-
nel during commissioning, after changes at regular intervals.

The regular thorough checks serve to assess the effectiveness of the safety system
and to identify defects as a result of changes or other influences (e.g., damage or
manipulation).

The manufacturer and user must define the type and frequency of the thorough checks
on the basis of the application conditions and the risk assessment. Determination of
the thorough checks must be documented in a traceable manner.
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e Athorough check must be carried out during commissioning and following modifi-
cations.

e The regular thorough checks of the safety system must fulfill certain minimum
requirements. The minimum requirements for the thorough check of the safety
system comply at least with the sum of the minimum requirements for the thor-
ough check of the components of the safety system (see operating instructions of
the components).

¢ In many cases, depending on the application conditions, the risk assessment can
determine that further thorough checks are required.

Further chapters

¢ Thorough check, see "Commissioning", page 74
. Checklist for initial commissioning and commissioning, see "Annex", page 87

4.6 Extension and modification

Expansion for additional safety functions

Additional safety functions can be implemented to trigger a safe stop 1 or safe stop 2.
The hardware of the safety system must not be changed when doing so.

For information on configuring additional safety functions, see see "Configuring addi-
tional safety functions", page 49

Modification

Only the following modifications are permitted:

e Activation of the safely limited speed function by an external or internal signal (see
"External and internal signal for activating the safely limited speed", page 51)

NOTE

Internal and external trigger signals for activating the SLS function or for integrat-
ing additional safety functions may only be introduced at the points in the software
provided for the respective purpose. Trigger signals and additional safety functions
must comply with the required safety level. It is the responsibility of the user to
provide proof that this is the case.

e Activation of the override function (see "Configuring the override function",
page 53)

e Relocation of input and output signals to inputs and outputs with the same func-
tion on the same or a different module

WARNING
There is a risk of death or serious injury as diagnostics and shock resistance for
the protective device are not reliable.

»  Position inputs and outputs on different modules in such a way that they
have the same properties in terms of safety technology as the inputs and
outputs of the original module.

» Adjust the current flow diagram accordingly (see "Safety controller pin assign-
ment", page 26).
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4.7

47.1

4.7.2

20

« Omission of optional signals for controlling the “Reset required” light, the “Restart
required” light, and the brake of a drive

NOTE
@ Optional signals do not need to be included if the risk analysis indicates that they

are not required. The application must still comply with the required safety level,
however. It is the responsibility of the user to provide proof that this is the case.
The current flow diagram must be adjusted accordingly (see "Safety controller pin
assignment", page 26 and see "Signal for optional safe brake control", page 30)

Notes on fault detection

As a general rule, any fault occurring at the bar code brings about the safe state of the
safety system.

Owing to the system’s internal sensing behavior, a snapshot of the bar code is
assessed as part of the cycle of the system’s internal processing time. This means
that, depending on the drive speed, not every single point on the bar code is assessed.

If a fault occurs at a point on the bar code and no snapshot has been generated for
that point, the system will not detect this fault. This is not critical to safety if correct
bar codes can be read again in good time. If read faults are present across a longer
distance, the system will switch to the safe state. Compliance with the response times
(see "Response times", page 81) is ensured.

lllegible bar codes

If bar codes are incorrect or if some bar codes have been affixed incorrectly by 180°,

it will not be possible to detect them at a speed of more than 3,700 mm/s in the case
of a length of up to five continuous bar codes (5 x 30 mm = 150 mm). If the length is

more than 150 mm, the system will switch to the safe state.

Bar code gaps

If the following values are exceeded, the system will switch to the safe state.

Speed of more than Gap not detected

1,000 mm/s Up to the length of three bar codes (max. bar
code gap = 90 mm)

2,500 mm/s Up to the length of four bar codes (max. bar
code gap = 120 mm)

3,200 mm/s Up to the length of five bar codes (max. bar

code gap = 150 mm)
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MOUNTING 5

5 Mounting

NOTE
Information is included in the operating instructions for the components.

51 Mounting the sensor unit

The sensor unit is always fully mounted when delivered. It consists of two OLM 100 Hi
linear measurement sensors and a special mounting bracket. The sensors must not be
removed from the mounting bracket.

By using the mounting bracket and the safety screws for mounting, all of the mechani-
cal requirements relevant to the system for the two sensors are taken care of in the
design and implemented. This reduces the risk posed by foreseeable misuse on the
part of the user and by manipulation.

The OLM100 Hi sensors are parameterized in advance and special firmware blocks
access so that parameters cannot be entered using the SOPAS ET software. Only the
approved sensors may be used.

The sensor system must be mounted such that the horizontal axis of the mounting
plate runs parallel to the bar code tape. The gap required between the sensor (front
screen) and the bar code tape must be between 80 mm and 120 mm. A distance of
between 100 mm and 110 mm is recommended.

WARNING
There is a risk of death or serious injury in the event of improper mounting as diagnos-
tic action cannot be performed reliably.

»  Comply with the mounting distance stipulated.

The beams from the sensor lighting must be positioned centrally on the bar code tape.

Figure 3: Distance between sensor and bar code tape

If the bar code height is 30 mm, the distance between the lower edge of the mounting
plate and the lower edge of the bar code tape must be 22 mm.
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@ Height of bar code tape
@ Distance between lower edge of sensor unit and lower edge of bar code tape

Table 4: Vertical distance dependent upon the bar code tape

Height of bar code tape Distance Tolerance
25 mm 13 mm +3.5 mm
30 mm 9 mm +3.5 mm
40 mm 4 mm 8.5 mm
60 mm -6 mm +18.5 mm
100 mm -26 mm +38.5 mm

]
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The mounting requirements set out in the operating instructions for the OLM100 Hi

must also be followed.

5.2 Mounting the bar code tape

WARNING

There is a risk of death or serious injury as diagnostics for the protective device are not

reliable.

Value range monitoring is implemented in the safety system so that diagnostics can be
performed. O is therefore not permitted as a minimum value and start value.
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MOUNTING 5

The self-adhesive bar code tapes must be stuck so they are facing the same way
around along the entire product travel path (either consistently 0° or 180° with respect
to the sensor). Small expansion joints and minor points of unevenness can be stuck
over.

At disruptive points which would cause the bar code tape to be significantly distorted
were it to be stuck over, it is possible to cut out an individual bar code at the corre-
sponding cut marks and not use it.

To ensure optimum linearity, the distance between the two cut marks at the resulting
gap must be 30 mm. At least two contiguous bar codes must follow after a gap.

Continuous output of position values by the sensor unit is only ensured if the width of
the gap is not more than 30 mm and the bar codes were separated cleanly at the cut
mark. It is recommended that self-adhesive, cut-to-length blank white labels should be
stuck over the gap in order to allow it to be traversed without problems.

A sequence of bar code tapes with discontinuous measuring ranges is not allowed, oth-
erwise a continuous position cannot be indicated (position jumps). The safety system
will switch to the safe state in the event of discontinuity.

SmartPOS repair tape can be stuck over faulty bar code tape across a maximum length
of 1200 mm.

The mounting requirements set out in the operating instructions for the OLM100 Hi
must also be followed.

53 Mounting Flexi Soft
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The Flexi Soft safety controller must be mounted in an environment corresponding to
enclosure rating IP54 (as per EN 60529), e.g., inside a control cabinet with enclosure
rating IP54.

Further mounting information can be found in the Flexi Soft hardware operating instruc-
tions.
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6 ELECTRICAL INSTALLATION

6 Electrical installation

NOTE
Information is included in the operating instructions for the components.

6.1 General requirements

Only qualified personnel are allowed to perform the electrical installation work (see
"Requirements for the qualification of personnel", page 9).

The following measures to prevent common-cause failures must be considered during
electrical installation:

e Separation of the signal pathways for the safety system signals, e.g., by separated
cable laying

e  Protection against overvoltage, overcurrent, etc. as per the manufacturer instruc-
tions for the individual components

¢ Measures for controlling the consequences of voltage failure, voltage fluctuations,
overcurrent, and undercurrent in the voltage supply of the higher-level control

6.2 Connection and wiring

All of the electrical installation work must be performed in accordance with EN
60204-1 (IEC 60204-1).

Pre-assembled wiring (X-junction) has been developed for the safety system. If longer
cables are required for an application, the sensor cables should be extended using pre-
assembled extension cables. The maximum lengths must not, however, be exceeded
(see "Technical data", page 79).

6.2.1 Wiring principle
The components must be wired as follows in line with the documentation for the
components.
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DV
+24V =

Safe outputs | t Output:
- Test request at OLM 2
Inputs: Test signal Inputs: Sensor IDs
“Forward/Reverse”

OLm 2

Linear measurement sensor
OLM100 Hi
(with sign-of-life test)

Figure 4: Wiring principle

SSl signals from OLM 1 to
process control
(open cable end)

A

X connector
Preassembled cable
with SSI signal splitter

Linear measurement sensor
OLM100 Hi

From the connector plug on the FX3-MOC1 to the SSI signal splitter, the X-junction must

be contained within an electrical installation area.

OLM 1 and OLM 2 are numbered when the X-junction is connected. The connector plug
for the OLM 2 has a colored mark and must be connected to the linear measurement
sensor for which the bar code tape displays a higher position value. The connector plug

for OLM 1 does not have a mark.
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6 ELECTRICAL INSTALLATION

6.3 Safety controller pin assignment
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Figure 5: Safety controller setup

The connection controller shown corresponds to the delivery state of a complete Safe
Linear Positioning system. Since the system can be extended on a modular basis,
inputs and outputs can be positioned on the XTIO module or on other modules (XTIO,
XTDI, XTDS).

WARNING
There is a risk of death or serious injury as diagnostics and shock resistance for the
protective device are not reliable.

»  Position inputs and outputs on different modules in such a way that they have the
same properties in terms of safety technology as the inputs and outputs of the
original module.

»  Adjust the current flow diagram accordingly (see "Safety controller pin assign-
ment", page 26).
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Table 5: Modules of the safety controller

Module O Main module FX3-CPUx

Module 1 I/0 module FX3-XTIO

Module 2 Motion control module FX3-MOC1
Module 3 I/0 module FX3-XTIO

Module 1: inputs

Table 6: Function of the connections

Connection Function

11 KF100.1 test signal 1

12 KF100.2 test signal 2

13 BG100.1.1 OLM sensor ID 1

14 BG100.2.1 OLM sensor ID 2

15 B130 SLS request signal

16 B130 SLS request signal

17 SF200 emergency stop pushbutton
I8 SF200 emergency stop pushbutton

Module 1: outputs

Table 7: Function of the connections

Connection Function

Q1 QA110.1 safety output (STO)

Q2 QA110.2 safety output (STO)

Q3 BG100.2.2 sensor 2 test request
Q4 KF130 stop request

Module 2: inputs

Table 8: Function of the connections

Connection Function
Encl BG100.1 OLM sensor 1
Enc2 BG100.2 OLM sensor 2

Module 3: inputs

Table 9: Function of the connections

Connection Function

11 SF210.1 reset button
12 SF210.2 start button
13 Vacant

14 Vacant

15 Vacant

16 Vacant

17 Vacant

I8 Vacant
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Module 3: outputs

Table 10: Function of the connections

Connection Function

Q1 QA120.1 brake (optional)

Q2 QA120.2 brake (optional)

Q3 H210.1 “Reset required” light (optional)

Q4 H210.2 “Restart required” light (optional)
6.4 Interfaces and signals

The safety system has both safety interfaces and standard interfaces. The Flexi Soft
outputs that signal the safe state are considered to be safety interfaces, while those
used for test signals and the position value are considered to be standard interfaces.

6.4.1 Standard input interface: test signals

NOTE
The signals must be compatible with the inputs of the Flexi Soft XTIO module (see
"Technical data", page 79).

The position values of the sensors are compared with test signals from the non-safe
process controller to cover faults occurring at the same time in both channels of the
redundant dual-channel sensor system (plausibility check). The direction signals from
the drive system or process controller are used as test signals. In this case, the Flexi
Soft safety controller always anticipates a notification of a change to the movement
direction from the process in the form of the corresponding status of the test signals
immediately before the change is made.

The test signals must be generated independently of the position data of this safety
system (OLM sensor 1). The test signals must be transmitted to the Flexi Soft safety
controller via two separate signal cables.

Definition of test signals

o Testsignal 1 active and test signal 2 active = standstill

¢ Testsignal 1 active and test signal 2 inactive = forward movement

¢ Testsignal 1 inactive and test signal 2 active = backward movement
¢ Testsignal 1 inactive and test signal 2 inactive = “safe state” request

Table 11: Meaning of signals

Signal Meaning

Active 24V are applied to the input of the Flexi Soft controller.

Inactive 0V are applied to the input of the Flexi Soft controller.

Forward Movement is taking place in the direction of ascending position
values.

Backward Movement is taking place in the direction of descending position
values.

Both signal cables must not be inactive at the same time, so the safe state is initiated
in this case. This allows for cable breaks and the like to be detected.
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6.4.2 SSl interface
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WARNING

There is a risk of death or serious injury as diagnostics for the protective device are not
reliable.

In the event that position data that is not plausible or other safety-critical faults are
detected, the non-safe process controller must request the safe state by deactivating
both test signals.

Time requirements for test signals

The difference in time between the test signals from the process controller and
the movement status detected by the OLM 100 Hi sensors must not be more than
0.75 seconds.

NOTE
There may be availability issues if accelerations are less than 60 mm/s2. In this case,
the test signals can be delayed by as much as 650 ms.

Technical requirements

Technical data on the inputs can be found in the operating instructions for the Flexi Soft
controller.

The position value of OLM 1 is provided to the process controller via the SSl interface.
The process controller interface can either be an SSI master or an SSI listener. On that
basis, the SSI interface must be configured accordingly on the MOC module.

If the process controller is an SSI master, the MOC module must function as an SSI
listener.

If the process controller is an SSI listener, the MOC module must function as an SSI
master.

Requirements for the process controller SSl interface

The requirements for the SSI interface vary depending on the sensor unit in use.

Table 12: Requirements for the sensor unit with part number 1087575

Parameter Requirement
Protocol frame 24 position data bits +1 error bit
Data decoding Binary

Transmission rate (SSI master only) | 100 kBaud ... 400 kBaud

Table 13: Requirements for the sensor unit with part number 1090629

Parameter Requirement
Protocol frame 31 position data bits +1 error bit
Data decoding Binary

Transmission rate (SSI master only) | 100 kBaud ... 400 kBaud

If the process controller operates its SSI interface as a master, data packets must be
transmitted cyclically every O ms to 8 ms.

In order to guarantee that diagnostics are reliable, the transmission rates of the two SSI
interfaces must be set to different values. The interface for OLM 2 is set to 167 kBaud.

The process controller SSI interface requires a 120 ohm terminator.
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6.4.3 Signal for PDS (SR) - drive (safety-related)
This safety system provides output signals for the drive system of an application in
order to perform the SS1 and SS2 safe stop functions.
Output K100.1 / Q4 - KF130 stop request

This non-safe signal is necessary for a safe stop function with a monitored stop ramp.
The signal is active Low, meaning that 24 V DC are applied to the output when a stop
has not been requested and O V are applied when a stop has been requested.

The signal can be linked to a device that activates the stop ramp (e.g., process control-
ler or drive).

@ NOTE
This signal does not necessarily have to be used.

If the signal is not used, the machine stops immediately upon the Enable torque output
signal by means of a safe torque off (STO) function without monitoring the stop ramp.

Output K100.1 / Q1+Q2 - QA110.x safety output (STO - safe torque off)

This safety signal includes a dual-channel output. The signal is active Low, meaning
that 24 V DC are applied to the output when a stop has not been requested and O V are
applied when the drive torque needs to be deactivated.

The safety output signal must be linked to a safe STO input of the drive. This STO input
forms part of the safety functions covered by this safety system and must comply with
the corresponding requirements (category 4, PL e as per EN ISO 13849-1 or SILCL3 as
per DIN EN 62061).

The STO function must be wired as shown in the operating instructions for the drive
system. The wiring must fulfill the requirements for category 4, PL e as per EN ISO
13849-1.

NOTE

@ The dual-channel outputs switch simultaneously. If the STO input of the drive system
requires a complementary signal, an additional safety relay with “normally open” and
“normally closed” contacts must be put in place. This case will not be considered with
this safety system.

If the STO input of the drive system only has a single channel, additional measures
must be taken to ensure that the relevant safety requirements are complied with. This
case will not be considered with this safety system.

6.4.4 Signal for optional safe brake control

The manufacturer must use the risk assessment to determine whether a brake and in
turn the safe brake control (SBC) safety function are required. This safety system only
makes the brake control function possible.

The machine manufacturer is responsible for the technical and safety-related configura-
tion of the brake and the corresponding hardware design.

If the risk assessment determines that a brake is needed, it must comply with the
requirements of category 4, PL e (EN ISO 13849-1). A fault in the brake must not
lead to the loss of the safety function. The respective specifications provided by the
manufacturer for the brake must be followed.

This safety system comes with the option of a dual-channel output for connecting an

external brake. The safe brake control (SBC) safety function can be implemented with
this brake. 24 V DC are applied to the output when the brake is released and O V are

applied when the brake function is activated.
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The brake’s safety values must guarantee that the safety level of the overall safety
function is PL e.

6.4.5 Safe SLS request signal

The safe signal source and the transmission path must comply with category 4, PL e. If
an external signal is not used, the function must be deactivated in the logic.

The dual-channel inputs for the SLS Request signal must always be set to High (24 V DC)
if there is no request for the speed to be limited or if an external signal is not used. If
safely limited speed has been requested, both inputs must be switched to Low (0 V).

Both channels for the safe SLS Request signal must change their status at the same
time, whereby the maximum permitted difference in time is 1 s.

6.4.6 Signal for emergency stop pushbutton

@

The Flexi Soft safety controller provides a dual-channel input signal for an SF200
emergency stop pushbutton.

Depending on the transport system being used within the application, a pushbutton
can be mounted directly on the vehicle and near to the rails. The signal path must
always correspond to category 4.

NOTE

The operating entity must press the emergency stop pushbutton at least every
six months to test that it is working properly. The device used for shutting down in
an emergency must meet the requirements of IEC 60947-5-5.

6.4.7 Signal for restart interlock
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Manual reset

When a protective device requests a stop command, the stop status must apply until

a manual reset has been performed. A separate reset device (e.g., a pushbutton) must
be relied upon to perform this manual reset and must be in a position that allows for
the results of a restart to be overseen.

It must be possible for a falling signal edge, triggered by the reset device, to be
detected during processing. It should only be possible to reset when all safety functions
and protective devices are fully functional and active.

The reset device signal forms part of the safety functions. This means that it must have
one of the following properties:

o Discrete wiring with the safety logic
¢ Transmission via a safety bus system

Restarting must not bring about any movements or hazardous situations. The applica-
tion is only permitted to accept a separate start command after a reset.
Starting and restarting

An automated restart must only be performed if there is no risk of a hazardous situa-
tion.
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7 Configuration

7.1 Structure and application of the chapter on configuration

The following chapters provide you with a full overview of the functionality of the
software and guide you through the necessary adjustments step-by-step.

Some sections are optional for the user, depending on the intended purpose.

Modular extension and modification

If additional functions are to be added to the software, this is only possible outside

of the certified part of the software. For this purpose, APIs can be found in the safety
application software supplied by SICK. For further details on using these APIs for
modular extension and modification, see "Expanding and modifying the safety system",
page 49.

Functionality in detail

For a detailed description of the application software, please refer to "Contents of the
CPU logic", page 55 and "Contents of the motion control logic", page 65.

7.2 Requirements for software and firmware

Configuration of the functional safety system requires at least the following versions of
the software or firmware:

Table 14: Minimum versions

Minimum version
Flexi Soft Designer >21.9.0
Firmware FX3-CPUx 2V4.0
Firmware FX3-XTIO >V3.0
Firmware FX3-MOC1 >V2.0
7.3 Configuration procedure
NOTE

@

32

The configuration of the software is described on the basis of the English-language Flexi
Soft Designer.

Information about configuration with Flexi Soft Designer can be found in the Flexi Soft
operating instructions in the Flexi Soft Designer configuration software.

The application software is already fully programmed and pre-configured for the func-
tional scope of the safety system. The following steps just need to be taken to complete
the process:

e Select the correct project file (see "Pre-configured project files", page 33)

e«  Configure the SSl interface (see "Configuring the interface for BG100 motion
sensor", page 36)

¢  Configure the speed limits (see "Configuring speed limits", page 37)

e«  Configure the position ranges (see "Configuring position ranges", page 40)

e Assign the speed limits to the position ranges (see "Assigning maximum speeds to
the position ranges", page 41)

e«  Configure safe cam (SCA) (see "Configuring safe cam (SCA)", page 42)

¢  Optional: Configure stop ramps (see "Configuring stop ramps", page 45)

The additional information provided in this chapter just offers an overview of the soft-
ware.
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731 Pre-configured project files

Pre-configured project files for the safety system are available under the following link:

Separate project files are available for both variants of the sensor and they have
different sensor settings. In these project files, all configurable parameters are set to
standard values.

Aside from the project files provided, export files are available on the internet. These
correspond to the hardware configuration and logic of the project files, but can be
imported into any Flexi Soft CPU module (from firmware version 4.xx). The checksums
listed below result. After downloading or importing, it must be checked whether the
checksum of the project corresponds to the respective checksum indicated here. The
checksums change if modifications are made to the parameters or logic.

7311 Project and export file for SSI protocol 24+1 bit (SAPPD3E-14AP003)

Important information

NOTE
@ The checksums given are only valid for software version 4. The software version is
displayed via the last 2 digits of the file name.

FX3-CPUO with Flexi Soft project file ID no. 9288608
Table 15: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 Not assigned
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum 0x8A433171

Table 16: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum 0x8D7E5067

Table 17: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum OxED3B8816

FX3-CPU1 with Flexi Soft export file “SSI master” ID no. 9288609
Table 18: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum 0Ox7CAB4D28

FX3-CPU1 with Flexi Soft export file “SSI listener” ID no. 9290537
Table 19: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum OxF8FOADFB
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FX3-CPU2 with Flexi Soft export file “SSI master” ID no. 9288609

Table 20: Checksum with pos

sible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum 0x7CAB4D28

FX3-CPU2 with Flexi Soft export file “SSI listener” ID no. 9290537

Table 21: Checksum with pos

sible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum OxF8FOADFB

FX3-CPU3 with Flexi Soft export file “SSI master” ID no. 9288609

Table 22: Checksum with pos

sible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum 0x55B1F124

FX3-CPU3 with Flexi Soft export file “SSI listener” ID no. 9290537

Table 23: Checksum with pos

sible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 24+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 24+1 bit
Checksum OxD1E311F7

Project and export file for SSI protocol 31+1 bit

Important information

NOTE

The checksums given are only valid for software version 4. The software version is

displayed via the last 2 digits of the file name.

FX3-CPUO with Flexi Soft project file ID no. 9290043

Table 24: Checksum with pos

sible pin assignment on FX3-MOC1 module

MOC input E1 Not assigned
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum 0xD90BDB0O4

Table 25: Checksum with pos

sible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum Ox52A36CCE

Table 26: Checksum with pos

sible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum 0x32E6B4BF
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FX3-CPU1 with Flexi Soft export file “SSI master” ID no. 9290044
Table 27: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum 0xDDDD8D4D

FX3-CPU1 with Flexi Soft export file “SSI listener” ID no. 9290539
Table 28: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum 0xBD98553C

FX3-CPU2 with Flexi Soft export file “SSI master” ID no. 9290044
Table 29: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum 0xDDDD8D4D

FX3-CPU2 with Flexi Soft export file “SSI listener” ID no. 9290539
Table 30: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum 0xBD98553C

FX3-CPU3 with Flexi Soft export file “SSI master” ID no. 9290044
Table 31: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSI master 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum O0xF4C73141

FX3-CPU3 with Flexi Soft export file ,SSI-Listener” ID no. 9290539
Table 32: Checksum with possible pin assignment on FX3-MOC1 module

MOC input E1 BG100.1 OLM sensor 1 as SSl listener 31+1 bit
MOC input E2 BG100.2 OLM sensor 2 as SSI master 31+1 bit
Checksum 0x9482E930

Opening project file

1. Start Flexi Soft Designer.

2. Click on Project.

3. Click on Open.

4. Select the project file.
5.  Click on Open.

v The project file opens. The Hardware configuration view appears.

In the Configuration area, the entire hardware configuration of the Flexi Soft safety

controller and the connected devices is displayed graphically.
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7.3.2 Configuring the interface for BG100 motion sensor
The FX3-MOC1 Flexi Soft module provides the following inputs:
e Input ENC1 =OLM sensor 1
e Input ENC2 = OLM sensor 2
BG100.1 OLM sensor 1 - SSI master

This element must be used when the process controller has an interface for an SSI
master. In this case, it is the MOC1 module that generates the clock rather than the
process controller providing it.

BG100.1 OLM Sensor 1 - SSI listener

This element must be used when the process controller has an interface for an SSI
master. In this case, the process controller provides the clock.

A WARNING

There is a risk of death or serious injury as diagnostics for the protective device are not
reliable.
Different data transmission rates must be set for OLM sensor 1 and OLM sensor 2
for diagnostic purposes. The transmission rate for OLM sensor 2 is 167 kBaud. It is
recommended that the lowest possible data transmission rate is selected for OLM
sensor 1 (100 kBaud).

»  Select the lowest possible data transmission rate for OLM sensor 1 (100 kBaud).
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The ENC2 input is already set as SSI master and is used for internal plausibility checks.
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The correct element (SSI master or SSI listener) must be dragged from the parking area
and dropped at the ENC1 input of the MOC1 module. Double-click on the SSI symbol to
open up the element settings.

NOTE
The user must not make any changes to the element settings.

7.3.3 Configuring speed limits

1. Move the mouse cursor to the Logic editor button.
2. Click on K110-2 / MOC1 - Logic editor.

3. Select the Position_Maonitor logic page.

v The view opens. The Position_Monitor page appears.

In the function biock "Posiion Monitar" the user has ta define posiion ranges:
- Areas for activating the sveich function

- Areas with SLS (safely imited speed)

- prohibited or unused areas

Interrial SLS request: a maximum permissible speed can be defined for ach position range

External SLS request: Speed ID 2 (= lowest mavement) can be activated by an external trigger (2.4, digital input)
it is ensured thet the LOWEST speed ID (skher from the internal or from external recuest has priarity
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Figure 6: Position_Monitor page view

Position ranges can be set and monitored on this page. The two sensors provide
separate status signals.

This page is protected with a password. Configurations must be set in the Position
Monitor function block.

1. Move the mouse cursor to the Position Monitor function block.

2. Double-click on the function block.

v/ The view opens. The window containing the settings for the function block will
appear.
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£ Quick Overview

Standstill monitoring

Speed limits
Ramp for speed limit transitions

Positon Ranges
Speed-position-profile
Optional inputs

'O Comment

Figure 7: Settings window for Position Monitor function block

1. Move the mouse cursor to the Speed limits button.
2.  Click on the Speed limits button.
v/ The view opens. The Speed limits window appears.

Maramum Speed
Max Speed Limit D 4000 E mm's @
Speed limits
Speed ID Speed fmits
(2] afZ
b = 3000
4 > 1000 .. <= 3000 |[ -]
3 > 250 < 1000 |[ -]
2 s 0 = 250 ([ -]
Speed Filter
Maximum distance for a
=speed filter

Figure 8: Speed limits settings window with sample values
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7331 Max. speed limit

7.3.3.2 Speed limits
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WARNING

There is a risk of death or serious injury if the protective device is not working effec-
tively.

»  Comply with the permitted speed.

The maximum permitted speed for this safety system is 4000 mm/s. The speed must
not exceed this limit.

If a lower maximum speed applies to the application in question, it must be configured
as the maximum speed limit.

Within the application, there may be requirements for safely limited speeds (SLS) owing
to the risk assessment (e.g., in areas where there are people or ahead of the end
positions of the rail system).

The following speed ranges can be configured for the safely limited speed (SLS) safety
function:

e«  Standstill speed (default values set at the factory)
e  Speed limits 2-9

This means that up to 9 speed limits (including standstill speed) can be configured for
up to 10 speed ranges. The lowest speed limit (speed limit 1) is always the standstill
speed.

The Speed ID indicates which speed range the current speed at the Motion in input
corresponds to. Further information on this can be found in the Flexi Soft Designer
operating instructions.

Table 33: Speed at Motion in input

Speed at Motion in input Meaning Speed
ID

The speed is invalid or unreliable. Invalid 0

One of the standstill conditions is met: Standstill 1

e The speed remains lower than the standstill
speed for at least as long as the accepted
standstill speed.

o The standstill position tolerance has been
determined and not exceeded.

No standstill and speed > standstill speed < Speed range 2 2
speed limit 2
Speed > speed limit 2 Speed range 3 3

Speed < speed limit 3

Speed > speed limit n-1 Speed range n n
Speed < speed limit n

Speed > speed limit 8 Speed range 9 9
Speed < speed limit 9

Speed > speed limit 9 Speed range 10 10

Special feature of speed ID 2

The lowest speed that can be monitored depends on which sensor variant is used. The

two sensor variants have a different speed acquisition resolution. The minimum speed

that is to be monitored within the application should be at least three times higher than
the speed acquisition resolution.
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Speed filter

If this requirement is ignored, the result will be an availability issue rather than a safety
problem.

OLM linear measurement sensor (order no.: 1087575)
e  Speed acquisition resolution = 25 mm/s

e Lowest speed that can be acquired = 25 mm/s

e Lowest speed that can be monitored = 75 mm/s

OLM linear measurement sensor (order no.: 1090629)
¢  Speed acquisition resolution = 3 mm/s

¢ Lowest speed that can be acquired = 3 mm/s

¢ Lowest speed that can be monitored =9 mm/s

This function is used to enable the system to tolerate short-term increases or reduc-
tions in speed. The Speed Filter parameter defines the extent to which any breach of the
relevant speed limit will be tolerated (filtered). The maximum length of the route that
the drive may continue to travel in spite of the fact that the applicable speed limit has
been exceeded is 10 mm (this is a default setting).

WARNING
There is a risk of death or serious injury if the stopping distance is calculated incor-
rectly.

» The default setting for the Speed Filter parameter is 10 mm and this must be
taken into account at the planning stage (see "Response times", page 81).
» This value must not be changed.

As this is not a time-based filter, this function does not increase the response time.
Instead, the stopping distance will increase if there is a fault. The stopping distance is
increased accordingly with the default setting of 10 mm. This must be considered when
calculating the stopping distance.

Configuring position ranges

WARNING
There is a risk of death or serious injury as diagnostics for the protective device are not
reliable.

Value range monitoring is implemented in the safety system so that diagnostics can be
performed. For this reason, the minimum and maximum values of the bar code tape in
use should be configured at the configuration stage. O is not permitted as a minimum
value.

1. Inthe settings for the Position Monitor function block, move the mouse cursor to the
Position Ranges button.

2. Click on the Position Ranges button.
v The view opens. The Position Ranges window appears.
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Position Ranges

Position Ranges =-3589534 592 . « 8589934 528 mm

FPosition Status 1D Position Ranges
in mm

o8|

15000
10000 ... <= 15000 |[ - |

5000 ... <= 10000 |[ - |

00 ...<= 5000 [ - |
1 <= 100 ([ - |

Figure 9: Position Ranges with sample values
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The full position range for the application needs to be configured. The following should
be noted here:

« Only the position range that is actually being used within the application should be
configured. In the example shown, only one bar code tape should be used from
the 100 mm position to 15,000 mm.

¢ Ranges requiring a safely limited speed to be monitored must be defined.

WARNING
There is a risk of death or serious injury because the protective device cannot
perform the diagnostics function.

»  Always set a value greater than zero as the position ID because the position
0 mm is not permitted in this safety system for reasons relating to the
diagnostics.

e If there are position ranges within the application that are not actually permitted,
these must also be defined.

The maximum possible measuring range of the respective sensor unit must be taken
into account too. Larger position values are not permitted.

Table 34: Maximum position range depending on sensor unit

OLM100 Hi, part number OLM100 Hi, part number
1087575 1090629
Maximum position range 1,677 m 8,589 m
7.3.5 Assighing maximum speeds to the position ranges
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1. Inthe settings for the Position Monitor function block, move the mouse cursor to the
Speed-position-profile button.

2. Click on the Speed-position-profile button.

v/ The view opens. The Speed-position-profile window appears.

A maximum permitted speed (speed ID) can be set for each position range in order to
implement a safely limited speed (SLS) function. To do this, use the mouse to click on
the maximum permitted speed limit for each position range. Permissible speed ranges
below the speed limit are shown in green.

Example:
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Figure 10: Profile settings for speed/position

In this example, the speed ID 1-4 speed limits are assigned to the position ID 1-6

position ranges.

Position ID 1 is generally an impermissible/unavailable position range and its bar code
tape cannot be used because the O mm position, which is not permitted in this safety
system, is located within it. For this reason, speed ID 1 (standstill) has been assigned
here. The same applies to position ID 6 since its position range is beyond the maximum

bar code position that is actually being used.

WARNING

There is a risk of death or serious injury if the protective device is not working effec-

tively.

» Assign speed ID 1 (standstill) to impermissible position ranges.

7.3.6 Configuring safe cam (SCA)

In the speed-position-profile, the value of the Position CAM output can be defined for
each position range. This allows this output to be used to implement electronic cams.

Activated position cams are displayed in green.

Permitted position ranges must be configured as position cams. The position CAM
output of the Position Monitor function block is set to logic High as long as the current
position is within the permitted position range. If a position falls outside of this range,
the position CAM output is set to logic Low.

WARNING

There is a risk of death or serious injury if the protective device is not working effec-

tively.

> Do not configure position ranges as position cams if they are not permitted.

There are further configuration options with the safe cam function. For example, ranges
can be defined at the end positions, within which movement is only possible in the
direction of the permitted position range. This is shown in the following figure:
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Figure 11: Safe cam setting range

The position ID 2-5 position ranges are available within the application. However, the
permitted range is limited to position ID 3 and 4 because they have been configured as
safe cams. If the end position is overrun (i.e., the application is in position ID 2 or 5)
owing to a fault, the application can only move at a reduced speed (speed ID 2) in the
direction of position ID 3 or 4 (safe direction - SDI).

Several profiles can be used and selected depending on the direction. Further informa-
tion about the functional scope of safe cam can be found in the Flexi Soft Designer
operating instructions.

Storage and retrieval system application example

Speed reduction is always safely monitored in two stages before the end positions. The
position ID 2 and 8 position ranges function as a buffer in case it is not possible to slow
down enough owing to a fault. As the speed cannot be very high in this instance owing
to the fact that monitoring begins at position ID 4 and 6, the buffer zone does not have
to be very large.
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Figure 12: Safe cam setting range for a storage and retrieval system
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Figure 13: Speed/distance diagram for a storage and retrieval system:

Application example with a range with safely limited speed (SLS)

Within this application, the maximum speed is permitted in the position ID 2 and 4
position ranges. This area could, for example, be enclosed or somewhere it is generally
not possible for people to be present.

In the middle position range, position ID 3, only a safely limited speed (SLS) is permit-
ted. This may be an assembly area where people work, for example.
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Figure 14: Safe cam setting range for a range with a safely limited speed (SLS)

7.3.7 Configuring stop ramps

The Safe Stop function block of the MOC module is used to trigger and monitor the safe
stop of a drive system. The drive has to be stopped in a controlled way. The braking
torque of the drive can be used to stop the drive more quickly than would be possible in
the case of an uncontrolled stop.

The Safe Stop function block initiates the stop ramp and monitors to check that the
speed reduction is within the permitted range. This corresponds to the SS1-r/SS2-r
stop functions as per IEC 61800-5-2 and stop category 1/stop category 2 as per
IEC 60204-1.

Monitoring of stop ramps is not configured within the default settings for the Flexi Soft
software project. This means that without any further configuration the safe torque off
(STO) stop function as per IEC 61800-5-2 or stop category O as per IEC 60204-1 is
performed in the event of a stop request.

1. Move the mouse cursor to the Logic editor button.
2. Click on K110-2 / MOC1 - Logic editor.

3. Select the Safe_Stop logic page.

v The view opens. The Safe_Stop page appears.
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I/ matrix InfOut surmmary page Pasition_Cross_Check Position_Manitor Safe_Stop

SAFE STOP

The Safe Stop function block of the FX3-MOCx module iz used to trigger and monitar the safe stop
of a drive system. The drive has to be shut down in a controlled manner.

The braking torgue of the drive can be used to bring the drive to a standztill in & shorter period of
time than an uncontrolled stop could.
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Figure 15: Safe Stop page view

Table 35: Inputs of the function block

Input name

Function

Motion IN

This input receives the Motion signal from the Position Cross Check
function block. A fault is detected as soon as the position data
from the sensor is no longer reliable. This signal will trigger a safe
stop 2 (SS2) at the Safe Stop function block.

Safe Stop la

The SS1 request LowActive signal from the CPU logic is linked to this
input. If the signal switches to Low, a safe stop 1 (SS1) is initiated.

Safe Stop 2a

The SS2 request LowActive signal from the CPU logic is linked to this
input. If the signal switches to Low, a safe stop 2 (SS2) is initiated.

Safe Stop 2b

The PosMon Status signal (status of the Position Monitor function
block) is linked to this input. If the current position is not permitted
or if the speed exceeds the safe limit, this signal will be set to Low
and a safe stop 2 (SS2) will be initiated.

Reset

The reset signal comes from the CPU logic. A reset signal is
required following a safe stop 2 (SS2) or in order to reset the
function block after a fault has occurred.*

Inhibit Motion bits reaction

The signal comes from component SAPP-FB Safe Position. The signal
prevents unintended switching off during the self-test of the safety
system.

1 The Safe Stop function block triggers a fault while the override function or Sensor2 test is active.
As this is a permitted status that is monitored, the stop request is not forwarded to the drive. In this case,
the Safe Stop function block detects a ramp fault. This is automatically reset by the software following an
override function or Sensor2 test once the function has been processed successfully.

Table 36: Outputs of the function block

Output name

Function

Enable torque

This safety signal deactivates the drive’s torque. The signal is
transmitted to the CPU logic and has an impact on the safe out-
puts (dual-channel output signal switching device).

Enable brake

This safety signal switches off the energy supply for the optional
brake. The signal is transmitted to the CPU logic and has an
impact on the safe outputs (dual-channel output signal switching
device).

Stop request

This signal triggers the stop ramp of the drive. The signal is trans-
mitted to the CPU logic and is forwarded either to the process
controller or to the drive directly.
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7371 Safe Stop - Stop Ramps function block

1. Move the mouse cursor to the Safe Stop function block.

2. Double-click on the function block.

v The view opens. The window containing the settings for the function block will
appear.

The Stop Ramps function block monitors the actual reduction in speed until the drive
comes to a standstill. The ramp settings will depend on the application and the compo-
nents in use (e.g., the drive).

Refer to the Flexi Soft Designer operating instructions for further details on how to con-
figure safe ramp monitoring. The screenshot below shows the standard configuration,
with ramp monitoring deactivated.

r 5
% Safe Stop 2 ==
& Stop ramps 4> @ Mtion In 1'!# Enable tor
. Safe Stoo 1a - [ Enable brake
Units Safe Stoo 1b @ -
cate Stop 22 [ Amplifer off
[ T— Safe Ston 2b Stop request
;“" “:9 [ Slape antive
Standstill Meonitoring ot 5;:5;‘ Status
Stop T Inhibit $ta.., (—Hl I!I— ResetPoss., -
1/O Comment Ramp start
Debug Delay time until start of (] 0 [=] me
ramp
Speed offset for stop [~
ramps B 0 mm/s
) o
£ mmis 45 ms
o
0
o
|

[ED Speed reduction
B} Duration of Speed reduction

B No input for slope selection

Figure 16: Stop Ramps function block

7.3.7.2 Safe Stop settings - Standstill Monitoring function block
The Safe Stop function block includes a separate function block called Standstill Moni-
toring.

This Standstill Monitoring function block is only used for the Safe Stop function. It is
used to determine when a ramp ends or to monitor the standstill position in the case of
a Safe Stop 2 function.
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Standstill

Standstill Spesd

with standstill position tolerance

Tolerance

eS| mm/s

Standstill speed limit ﬂ*

A

B+ stanwtatil position toseanoe

2.5@ mm

[=-]
Aalative Poskion|

Figure 17: Standstill Monitoring function block

7.3.7.3 Safe Stop Types function block
Safe Stop Type 1
Inputs for Safe Stop 1 E]
Off-delay for 'Enable
brake' Y (6] 0% ms
Off-delay for 'Enable d
torque’ Y v = ms :
[C] Enable input 'Inhibit Moticn bits reaction’ 3
Enable brake f ": 3
Enable torque ii :: a— ‘
Safe Stop Type 2
Inputs for Safe Stop 2:
|
Amplifier off i
Enable brake i
Enable torgque i
Stop Reset
Reset
Figure 18: Safe Stop Types function block
Table 37: Types of Safe Stop
Type Function
Safe Stop Type 1 It is possible to define the number of inputs that can initiate a safe
stop 1 (SS1). A delay time can also be set using Off-delay for Enable
torque.
The Enable torque output is deactivated with this delay time after a
standstill has been detected.
Safe Stop Type 2 It is possible to define the number of inputs that can initiate a safe
stop 2 (SS2).
Stop Reset This setting allows for an additional Reset input at the Safe Stop
function block.
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NOTE

The stop ramp configuration must be checked thoroughly to ensure that it is correct.
The machine manufacturer is responsible for checking whether the application is in
line with the risk analysis and risk reduction strategy, and whether it conforms to all
applicable standards and directives.

Otherwise, the operator of the machine will be put at risk.

7.4 Expanding and modifying the safety system
74.1 Configuring additional safety functions
Overview

Additional safety functions can be added to the safety system to trigger an SS1 or SS2.

Important information

DANGER
Additional safety functions are not part of this safety system.

The safety system may not function as intended after implementing additional safety
functions.

»  Only implement additional safety functions at your own risk.

»  Ensure that triggering of the safety function leads to appropriate behavior with
regards to resetting and restarting.

»  Ensure that the mechanisms are implemented correctly and that the safety func-
tion is guaranteed.

Approach

1. Move the mouse cursor to the Logic editor button.
2. Click on Logic editor.

3. Click on the Interface logic page.

v The view opens. The page appears.

INTERFACE PAGE

Figure 19: Request Safe Stop function block

4. Assign additional safety functions to the External_SS1 or External_SS2 jump
addresses.
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5. Delete the link between static 1 and input 6 (for External_SS1) or input 7 (for
External_SS2).

6. Link the External_SS1 jump address to input 6 or External_SS2 to input 7 of the
Routing N:N function block.

Complementary information

¢ Example: additional Safe Stop 1 requirement

S5 EE2-Signals

#  SF2101 ResetK100.3/ 2
far SF200 Emergency stop Reset_S51 [
4 SFM02 StartKI003 ) & : 46 I;ID—J%! E_Stop st
4 SF2101 Reset K1003/ ﬁ j = ‘!ln_:ttg;v—!l Restart_551 £
B SFM02StatKI003! —— o g d o ~
5 3 i i - X ; Reset 552 &
Input|5 Rm";g HN T ot 5 T :
exta
2 addtionsl_S51_Retues B Dutput & = et
Input 7 a Oy External_S51 [l
e g B LS o External 552 r3
@ Static 1
If there are additional reguirements
for Safe Stop 1 or Safe Stop 2,
these must be linked with the
corresponding jump addresses
"External_S51" ar "External_S51" with
a logical AMD.
Attertion: & safe stop request has to
be logical "low" active.
Figure 20: Additional Safe Stop 1 requirement
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¢ Example: additional Safe Stop 2 requirement

551 [ 552-Signalz

¥ SF210.1 ResstK100.3/ m

Yar SF200 Emergency stop _+_|— 8 Reset_S51 2
# SF210.2StatK1003/ : e % E_Stop I
ut ut
¥ SF2101 Reseti1003/ goos -8l == 1!,@%—! Restart 551 I
#OSF2102 Sart k1003 mHeps . —3—N | O Reset 552 e,
Inplt 5 auting M: Output 5 =
: Input £ - # Output Restart 552 .-'f),
I, 2ddtionsl_S52_Regues iﬂﬁ External_S51 ra
E)
R PP Edernal_s52 3

@ Static

If there are additional requirements

for Safe Stop 1 or Safe Stop 2,

these must be linked with the
corresponding jump addresses
"External_S51" or "External_S51" with
& logical AMD.

Attention: a safe stop request has to
ke logical "o active.

Figure 21: Additional Safe Stop 2 requirement

Further topics

. "Extension and modification", page 19

7.4.2 External and internal signal for activating the safely limited speed

1. Move the mouse cursor to the Logic editor button.
2. Click on Logic editor.

3. Click on the Interface logic page.

v The view opens. The page appears.

In addition to the safely limited speed (SLS) function in the Position Monitor function
block in the MOC1 module, another such function can be activated in the CPU logic.
While any speed ID is possible in the Position Monitor function block, speed ID 2 is used
as the limit in this case.
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52

Request for SLS (zafely limited speed)

Request from an
EXTERMAL
sourcel (lowe active)

When no external zource for

SLS request iz used, then
remave B130 from input 1
and connect & "static 1"
instead

=%= B130 5L5 reqguest XTIO

ol 0 =05 FE: Bool to UIS(0) -= Inp 5,
]

@ Static 1

’ O

@ StaticO

nput @ g AND &

#l—

Request from an INTERMAL
zourcel (high active)

When an internal zource far
SLS request iz used, then
remave the “static 0" and
connect a high active

zignal instead.

Figure 22: Function block view - request for safely limited speed (SLS)

Table 38: Function of the inputs

Input name Function

Input 1 External safe B130 SLS request signal (Low active).
If no external source is used for a safely limited speed (SLS)
request, B130 SLS request must be removed from input 1 and linked
to static 1 instead.

Input 2 static 0 at input 2 prepares for a request from an internal source

from the CPU logic (High active).

If an internal source is used for a safely limited speed (SLS)
request, static 0 must be removed and a High active signal used
instead.

Table 39: Function of the output

Output name

Function

Output

The output is linked to the Bool to UI8 function block in the MOC1
module. If the output is set to logic Low, speed ID 2 is active. If the
output is set to logic High, speed ID 10 (maximum speed) is active.
The lowest speed ID (either from the Speed/Position Profile function
block or the Speed Enable ID input) always has priority.

No use of the external signal

If no external signal is used to activate the safely limited speed (SLS), the B130 SLS
request input operand at input 1 of the AND block must be deleted and static 1 con-

nected instead.

The corresponding element at the 15 / 16 input of the K100.1 XTIO module can then be
deleted too in the hardware configuration area.
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Use of an additional internal signal

If the safely limited speed (SLS) is supposed to be activated via an internal logic signal,
static 0 has to be deleted at input 2 of the AND block and the internal logic signal is to be
connected instead. The signal must be logic active High.

7.4.3 Configuring the override function

An override function may be required for some applications. This could be the case,
for example, if safety is guaranteed by another safety function at a particular moment
(e.g., by a safety laser scanner) or if a brief position detection fault can be knowingly
accepted (e.g., if there is a code jump or relatively large expansion joint).

The pre-configured project file for Flexi Soft Designer is prepared for an override func-
tion, but does not feature the logic for activating the override function. The user must
develop this for the specific application in question.

NOTE

@ The override function is not part of the safety system. The user is responsible for
ensuring safe implementation.
The requirements for the override function result from the risk assessment that has
to be performed by the user. Proof must be provided that the override function meets
these requirements (e.g., with SISTEMA). The user also needs to verify and validate the
override function.

Move the mouse cursor to the Logic editor button.
Click on Logic editor.

Click on the Interface logic page.

The view opens. The page appears.

NwnNE

Request for an "Owverride Function”

If an override function is needed then the jump address "COverride” has to be used. The logic to
activate the override function iz no part of that application package. The user of the application
package has to do that by consideration the safety rules. The customer iz responsible for

the averride function.

@ Static0 _ﬁrlﬂp""—1!| g1 Ot g Cerride request =
——

For uzing the override function the ——

"static 0" has to be replaced by & Routing M:M

logical high zignal for activating 7

that function.

The user of the application package is
responzible for the implementation of
the override function in & safe way.

Figure 23: Function block view - override function requirement

4. Replace Static 0 with a signal that has a logical High value when the override
function is requested. When the override function is requested, all position errors
are ignored.

If an override function is used, the Override request jump address must be used.
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7.4.4 Controlling the safety outputs directly via PLC

Important information

DANGER
This safety system does not include the ability to control the safety outputs directly
using process signals.

Implementation of the adaptation described in this chapter makes you the manufac-
turer of a safety system.

1. Carry out the adaptation of the safety system described here only subject to own
responsibility.

2. Comply with all manufacturer obligations for development and implementation of
a safety system.

Approach

This modification allows the PLC to switch the safety outputs in the safety system to a
safe state at any time. This does not circumvent the safety functions.

Move the mouse cursor to the Logic editor button.

Click on Logic editor.

Click on the Interface logic page.

The view opens. The page appears.

Replace Static 1 with signals intended to control the individual outputs. This
involves the following assignment between the jump address and safety output:

Table 40: Assignment of jump address and safety output

EENEAENES

Jump address Safety output
Stop_request_PLC_ctl K100.1 Q4 stop request
STO_PLC_ctl K100.1 Q1 Q2 STO
Brake_PLC_ctl K100.3 Q1 Q2 Brake

Wia the jump-adresses belowe the PLC can directly control the outputs of the safety system wich are connected to a
drive:

Stop_reguest_ PLC_ctl == K100.1 G4 stop request

STO_PLC ctl == K100.1 &1 Q2 STO

Brake_PLC_ctl == K100.3 Q1 22 Brake

The PLC can not bypass the safety == just relevant for automation

i
® Logisch 80 fusand | g sop_request PLC_ctl |
——
—
= Ausgang 2 [
oak & STO_PLC 2]
3

Bngarg 2

=| J&@ﬁ—ﬂ Brake_PLC_ct £

Figure 24: Function block view - Routing

Complementary information

Controlling the safety outputs directly can, for example, help to control the brake if this
is also to be used as a retaining brake

7.4.5 Use of internal status information
Overview

Jump addresses provide internal status information that can be used in the application.
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Status information for external device monitoring (EDM)

Jump addresses that illustrate the status of the safety outputs can be found on the
Safe Outputs page. These can be used for retroactive implementation of external device

monitoring.
Table 41: Assignment of jump addresses to the safety outputs
Jump address Safety output
Stop_Request K100.1 Q4 stop request
STO_enable K100.1 Q1 STO
K100.1 Q2 STO
Brake_enable K100.3 Q1 Brake
K100.3 Q2 Brake

7.5 Contents of the CPU logic

The logic editor contains the following pages:

Table 42: Logic editor overview

Page name Contents

Disclaimer Disclaimer and safety notes

Interface Configuration of safe stop request, safely limited speed
(SLS) request, and override function request

Safe Position and Diagnostics Diagnostics measures used to determine the safe posi-
tion

Stop/reset/restart Configuration of reset and restart

Safe Outputs Configuration of safe stop

The logic editor uses the following safety application function blocks (SAPP-FBs):

e  Plausibility test SAPP-FB

e  Sensor2 test SAPP-FB

o  SensorID SAPP-FB

o  Safe Position 1 SAPP-FB

o  Safe Stop outputs SAPP-FB
o  Safe Stop reset SAPP-FB

The SAPP-FBs are protected with a password. The settings in the function blocks are not
displayed and cannot be changed.

7.5.1 Disclaimer page
This page contains the disclaimer, the version number, and a short description of the
application.
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7.5.2 Interface page

INTERFACE PAGE

ot
e henths jmp address"Cvride hastabeused. The oo

. pomey @ Ovenige
Es
g

RequestforSLS aaly imitadspasd)

P

et

1001 Gastp rat
0101 62570

Stp_request Lo £

sTopLe [

3 JJM—.; Bake_PLC 8 [

Figure 25: Interface page view

The following function blocks are available on this page:

¢  Safe stop request
e  Safely limited speed (SLS) request

e  Override function request

7.5.3 Safe Outputs page

stufe 1
fe Stop* and"Safe ke Corror
1 (551 or SS1),
it

QuTEOTS ||
1o he

L

» 02

cotes e

sensr o Ot S0p et
a
ST Rt Lot

Bnang 1

Stop request

o ®
o 1 s een e o jpamr g m EM

ofthe dive:

o T '}
5. Seherer Stopn Va3 ot drve sysien
S10_cnate 2

SBC brake enable dolchannel 05SD)

bnq 1 p———— 0120 Broke - optional. %]
Fe3 orte_enae el
Dooepco j——mwmig o2

B Sicherer Stopp V28 B

Reset sgnal for "Safe Sop fncton block inthe MOCT logic:

-

i cens eat readt satSioigE

Reset for B Safe Stop

£, 552 Roauest Lowictiv

PP T8 e sop ezt 1]

Figure 26: Safe Outputs page view

The following function blocks are available on this page:

o  Safe Stop outputs SAPP-FB
o  Safe Stop reset SAPP-FB

Suppy for 3 mecharical broke (ptiona),

NOTE

This page is protected with a password and cannot be configured.
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7531 Safe Stop outputs SAPP-FB function block
\%L}: ;;earu::‘sgzd:élwcuur;:\lﬁ;cd{s;gé :guﬁp:ﬁe’s;ff‘;srﬁm or 551, the logic for the jump address "SateStop 1" andfor "SateStop 2
P, Sensor2_fest_active @y z-Ruen Suop Renuen Brgang | o o0 -89S 1130 stop request K10 4 Stop request
‘pv SS1_Request_LowActiv g i :9_ gf:@:’:vie\gna\ that triggers the stop ramp.
z, :s’zjeq:eguuw.mwi = ooy e | St e e 1 gpmal g munte Stan_Request 2
m S : Lo dl ey
W‘—‘ SAPP.F Sataiop ouputs Sogenal o o1 Al | Gatn put Kt By STO safe outputs (dusl channel OSSD)
2, FB: Sicherer Stopp V23 2 & E’f{ﬁ;“;}%gi;’iﬁwnches Ciftolagbe
ST CTR va2 g AiD2 =1 STO_enable I
2 s ' optioel, 8 S e e
Lomepcen  g——famig o
Figure 27: Function block view - Safe Stop outputs SAPP-FB
Table 43: Function of the inputs
Input name Function
Sensor2_test _active Jump address
Safe position Jump address, logic OR, linked to the optional Override signal (jump
address)
SS1 Request LowActive Jump address
SS2 Request LowActive Jump address
Override Request Jump address
Stop request MOC1 input signal
Enable torque MOC1 input signal
Enable brake MOC1 input signal
Table 44: Function of the outputs
Output name Function
KF130 stop request Output/XTIO module
A non-safe signal that triggers the stop ramp of the drive.
QA110 Safety output Dual-channel output/XTIO module,
Safety signal that deactivates the drive system’s torque.
QA120 Brake - optional Dual-channel output/XTIO module
Safety signal that switches off the energy supply for the mechani-
cal brakes (optional).
Override active Jump address
Prepares the optional Override function. The logic required to acti-
vate the Override function is not part of this safety system.
If an Override function is required, the user is responsible for safely
implementing it.
7.5.3.2 Safe Stop reset SAPP-FB function block

Reszet signal for "Safe Stop" function block inthe MOCT logic

. SensTest reset SafeSto *'

£ 552 Request Lowdctive 5

1
SensTest Reset Safe Stop g @) Beset FD Safe 5100 g bRy Safe Stop Y2(D) = 9. Reset for FB Safe Stop

552 Request Lowfctive = SAPP-FB

oy = N

safe Stap
reset [1]

Overide Reguest o
.|

SAPP-FB Sate Stop reset [1]

Figure 28: Function block view - Safe Stop reset SAPP-FB
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Table 45: Function of the inputs

Input name Function

SensTest reset SafeStop Jump address

SS2 Request LowActive Jump address

Override request Jump address

Table 46: Function of the output

Output name Function
Reset Signal to the Safe Stop function block in the MOC1 logic
7.5.4 Safe Position and Diagnostics page

(LT 1 T SRR ¥ S PEW S e ey S rar) S———
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Figure 29: Safe Position and Diagnostics page view

This page contains diagnostics measures that are needed to determine the safe posi-
tion.

The following safety application function blocks (SAPP-FBs) are required here:

e  Plausibility test SAPP-FB
e  Sensor2 test SAPP-FB

o  SensorID SAPP-FB

e  Safe Position SAPP-FB

This page is protected with a password and cannot be configured.

A message generator function block is also used on this page to generate notifications
relating to diagnostics for the specific application in question.

7541 Plausibility test SAPP-FB function block

PLALSIBILITY TEST:
The plausibity of the postion data is Checked by several tests

- KFI001 Test signal 1.4 i I Plausitilty_test_error 45|
= HFI002 Test Signel 2K gh——————— i Ly

Bif Sensor? fest active SansorlD Srangeibstmus o 2A0E T
1
test

P

P Standstil from Sensarll 8 ;
Sengor 1 » DirectionStat 3 Sansor | SeandstilStatus
Sensar 2 = DirectionStat 8 ansor f Standpliomg o
SAPP-F Plausbilty a3t

% Senzar 1 = Standstil Mo 8

5o Sensor 2> Standil o g———————

Figure 30: Function block view - Plausibility test SAPP-FB
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The application-specific Plausibility testSAPP-FB function block checks whether the posi-
tion data from the sensor is plausible.

The process control uses test signals to check whether the standstill and direction
conditions read (from the SSI position data) are plausible.

In addition, the sensors generate their own standstill signal, which they transmit to the
Flexi Soft safety controller via the digital outputs (sensor ID signal). These standstill signals
are also used for the plausibility check.

Table 47: Function of the inputs

Input name Function
Test signal 1 KF100.1 test signal 1 from the process control
Test signal 2 KF100.2 test signal 2 from the process control

Sensor2 test active

Sensor2_test active jump address from Plausibility test SAPP-FB

Sensor ID Standstill Status

Standstill from SensorlD jump address from Sensor ID SAPP-FB

Sensor 1 Direction Status

Sensor 1 direction information from the MOC1 logic

Sensor 2 Direction Status

Sensor 2 direction information from the MOC1 logic

Sensor 1 Standstill Status

Sensor 1 standstill information from the MOC1 logic

Sensor 2 Standstill Status

Sensor 2 standstill information from the MOC1 logic

Table 48: Function of the output

Output name Function

Plausibility test error Result of the plausibility check

7.5.4.2 Sensor2 test SAPP-FB function block

The application-specific Sensor2 test SAPP-FB function block detects systematic faults
that occur on both sensors at the same time. In the case of this kind of fault, the
position data can freeze the two sensors and output a static position. This would be
interpreted as a standstill.

Test procedure:

After a relatively long inactive phase, Flexi Soft sends a query signal to sensor 2 as a
test. The sensor then performs an internal test. Flexi Soft can use the data read at the
SSl interface to check that the test has been performed successfully and that the test
results coincide with the expectations.

SENSOR 2 TEST

B Sensor 2 = StondstilM T' Saodtllsnierd g g r-mms-———u Sensor? fest_active 1|
B il 551 Fequest Lowddtive g ﬂ
S 551 Request Lowictive i = SarsTest ruset B Safatt

E‘f 552 Reguest Lmvamwe:g
E‘f Sensor?_test_active L
T, Sensor 2> AbsPos\Vald

552 Fequen Lowdctive gy SAFP-FB SensTest reset SafeSto 7,
Sengord st
Sensor? test active rm: Sensor?_test_errar _ﬁ-l
SarEar I

310022 Sensor2test £ |

£bs Poshald al

SAPP-FB Sensorl test

Figure 31: Function block view - Sensor2 test SAPP-FB

Table 49: Function of the inputs

Input name Function

Standstill Sensor 2 Sensor 2 standstill information from the MOCL1 logic

SS1 request LowActive SS1 request LowActive jump address from Sensor2 test SAPP-FB

SS2 request LowActive SS2 request LowActive jump address from Sensor2 test SAPP-FB

Sensor2 _test_active Sensor2_test_active jump address from Sensor2 test SAPP-FB output
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7543

7.5.4.4

Table 50: Function of the outputs

Output name

Function

Sensor2_test_active

Linked to Sensor2_test_active jump address.

SensTest reset SafeStop

Linked to SensTest reset SafeStop jump address.

Sensor2 test error

Linked to Sensor2 test error jump address, which is used for the Safe
Position SAPP-FB and Message generator.

Sensor spot light

Linked to the BG100.2.2 Sensor2 test digital output. This activates

the test on the sensor.

Sensor ID SAPP-FB function block

Both sensors supply defined signals (sensorID 1 and ID 2 signals), which are evaluated
by this function block. This ensures that it is only possible to use sensor types that are
approved for this safety system. The signals from the two sensors are different so that
only sensors with the correct signal behavior can be used together.

The sensors generate further process information automatically. This information is
transmitted to Flexi Soft and then evaluated.

SENSOR I EVALUATION AND DIAGMOSTIC

Senpor ID 1 o

—- BEI001.1 Sensor D1, B

a

SAPP.FD

SAPP-FB Sensor 1D

Figure 32: Function block view - Sensor ID SAPP-FB

Table 51: Function of the inputs

F 4 pismerlDemer o SencodD error _P.|

Senzoc D) g SencorlD o Sensce |0 Sandatill Condtion o stancietil from SenzorD F'.J

Input name

Function

Sensor ID 1

BG100.1.1 SensorID 1 input

Sensor ID 2

BG100.2.1 Sensor ID 2 input

These input signals are pul

se width modulated.

Table 52: Function of the outputs

Output name

Function

Sensor ID error

Signal test result

Sensor ID Standstill Condi-
tion

Standstill from Sensor ID jump address linked to the application-spe-
cific Plausibility test SAPP-FB function block.

Safe Position function block

This function block collates requests for the evaluation of the safe position and gener-

ates the Safe Position signal
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7.5.4.5
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SAFE POSITION EVALUATION
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1 Senzor? test active

. SensorD error d

# Sensord test active B SARP-FB Safe Position

Figure 33: Function block view - Safe Position

Table 53: Inputs of the function block

Input name Function

Position Monitor Status Position Monitor Status input signal from the MOC1 logic

Position Cross Check Sta- | Position Cross Check Status input signal from the MOC1 logic
tus

AbsPosReliability AbsPosReliability input signal from the MOC1 logic

Plausibility test error Plausibility test error jump address from Plausibility test SAPP-FB
Sensor2 test error Sensor2_test_error jump address from Sensor2 test SAPP-FB
SensorlD error SensorlD error jump address from SensorID error SAPP-FB
Sensor2 test active Sensor2 test active jump address from Sensor2 test SAPP-FB

Table 54: Outputs of the function block

Output name Function

Safe Position Linked to Safe Position jump address. A stop is triggered by a logic
Low.

Inhibit Error Message Linked to Inhibit Error Message jump address. This signal is logic

High when a permissible error occurs with the position data. The
position date is invalid when sensor2 test is active. In this case, the
Inhibit_Error_Message signal stops a false entry being made in the
fault diagnostics history.

Message Generator function block

The Message Generator function block evaluates up to eight inputs. If a signal edge is
detected at one of these inputs in accordance with the configuration, the function block
sets the associated output to High for the duration of the logic execution and adds a
(user-defined) text message to the diagnostics history.

It can be read using the Flexi Soft Designer diagnostics function in online mode.

NOTE
If the voltage supply to the Flexi Soft safety controller is interrupted, this text message
will be lost.
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7.5.5
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MESSAGE GENERATOR
The Message generator function block evaluates up to elght inputs. IT & signal edge is delected at one
of these inputs in accordancs with the configuration, the function biock sets the associated output to
High for the duration of the logic execution time and adds & user-defined texd message to the diagnostic
history. This can be read out in online mode using the Flexi Soft Designer Diagnostics function

NOTE

These messages gel delsted if the vollage supply of the Flesxd Soft system i interrupled.
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Figure 34: Function block view - Message Generator

Table 55: Assignment of messages to the inputs in use

Inputs Logic active Effect

land 2 High The rising signal edge triggers the message.

3and 4 Low The falling signal edge triggers the message.
- _

=] Message generator
-

Input 1
Input 2
Input 3

Input 4

Messages |; Message assignment || 1/0 settings | 1/0 comment | Info |

4y

I'"'

- 1 Plausibility test enor [test zignalz from standard co
- 2 Sensor test enor hd
- 3 Safe Cam enor [SCA] - pogition range iz not permic *
- 4 Safely Limited Speed [SLS] - permitted speed exc - :

Figure 35: Configuration view - Message Generator

Stop/start/reset page

RESET conitions for Safe Stop 1 (351)

BF Reset 551 s 9
¥ £sop sl e

RESET condtions for Safe Stop 2 (S52)

RESTART concitions for Safe Stop 1 (S51)

5 Extrnal_s51 ;
R —

;Mm_*:i 551 Remuest Lowactive £ | Sae stop1 request
FB: Safe Stop V2(3) -= (ow active signal)

5 Restan_ss1 P Ea
@ Input 2 AND 17
- et
;
s
Sl
e : -
o et e o T
Sobia: Lo eset required -
H210.1 Reset required - @
nmc

g

a1y reseeman
Erae 2 e 1]
Reaired 2 g

i resstrestar raquisd [1]

RESTART concltions for Safe Stop 2(552)

¥ Restan 552 sl Enatle oput | w

Oupur 1

Request Lowsctie |

Safe Stop 2reuest
@ ° Tl -
-
B reset 552 [RPRURES Y =
. - ]R.\ﬂmndﬂ.ﬂnmw
iy Sate postion gl 00 Felomg fesar r
55 overnse sctve PR _r

Safe postion wih the
optional overrids function

Figure 36: Stop/start/reset page view

This page is protected with a password and cannot be configured. The inputs of the
reset/restart function for SS1 and SS2 are linked to the “Interface” page via jump
addresses, i.e., the physical inputs are assigned on the “Interface” page. The outputs
are also linked to other parts of the safety application software via jump addresses and

internal signals.
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This page contains the following function blocks:

o  Safe Stop 1: Reset and Restart
o  Safe Stop 2: Reset and Restart

e User-defined function block used to control a light for two function blocks for
resetting and restarting

7.5.5.1 Reset for Safe Stop 1 function block

S5 External 551 ;
RESET conditions for Safe Stop 1 (S51) RESTART condtions for Safe Stop 1 (S51)
wal g

y—t”“ = - 551 Reetiest Lowactive £
‘ =i FB: Safe Stop v2(9) > %
B Restart_S51 Restat gy 48 ; Engble -@. %)

\—MM! D 17
: Raar | Relsase comt urlsd
S Rese 551 e @ e Rt
® y Restart ooure
Resat. | Release conditin fulfiled ® =
¥ £ si0p £l Fesatl

‘‘‘‘‘‘‘‘‘‘‘

‘ Lamp "Reset recgiredt” (option) Lamp "Restart required” (option)

Figure 37: Function block view - Reset for Safe Stop 1

With the Reset function block, the requirements of the safety application are fulfilled
as set out by the EN ISO 13849-1 standard for detecting a manual safety stop with a
subsequent request to restart the application.

As soon as E_Stop is no longer set to High, Safe Stop 1 is initiated.

If the E_Stop input is set to High, the release condition has been met. A reset signal
(Reset_SS1) with a pulse duration of at least 100 ms sets the Enable output to High. This
is a release condition for the Restart function block.

The Enable and Reset required outputs are used in order to use the optional H210.1 Reset
required light by means of the user-defined Lamp reset/restart required function block.

7.5.5.2 Restart for Safe Stop 1 function block

The Restart function block allows for a graphical distinction to be made between the
function blocks.

As soon as the Release 1 input is no longer set to High, it initiates the Safe Stop 1
function.

A valid reset sequence at the Reset function block is required in order for a restart to be
performed.

If the Release input is set to High, the release condition has been met. The Enable output

is set to High when a restart signal (Restart_SS1) lasts for a pulse duration of at least
100 ms.

The Enable output is linked to the MOC1 logic via an AND function block in order to
initiate the Safe Stop 1 function with the Safe Stop function block. The output is also
linked to the SS1 Request LowActive jump address, which notifies other parts of the CPU
logic that a Safe Stop 1 request has been issued.

7.5.5.3 Triggering a Safe Stop 1 with additional safety functions
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The Safe Stop 1 function can also be triggered by additional safety functions. The
AND function block connects additional safety functions via the Input 1 input, which is
linked to the External_SS1 jump address.

Further topics

e "Extension and modification", page 19
e "Configuring additional safety functions", page 49
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7.5.5.4

7.5.5.5

7.5.5.6
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Reset for Safe Stop 2 function block

RESET conditions for Safe Stop 2(352) RESTART concitions for Safe Stop 2 (S52)
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Figure 38: Function block view - Reset for Safe Stop 2

With the Reset function block, the requirements of the safety application are fulfilled
as set out by the EN ISO 13849-1 standard for detecting a manual safety stop with a
subsequent request to restart the application.

As soon as the Safe Position and Override active jump addresses are no longer set to High,
the Safe Stop 2 function is initiated.

If the Reset_SS2 input is set to High, the release condition has been met. A reset signal
with a pulse duration of at least 100 ms sets the Enable output to High.

The Enable and Reset required outputs are used in order to use the optional H210.1 Reset
required light by means of the user-defined Lamp reset/restart required function block.

Restart for Safe Stop 2 function block

The Restart function block allows for a graphical distinction to be made between the
function blocks.

As soon as the Release 1 input is no longer set to High, the Safe Stop 2 function is
initiated.

A valid reset sequence at the Reset function block is required in order for a restart to be
triggered.

If the Restart input is set to High, the release condition has been met. The Enable output
is set to High when a restart signal (Restart_SS2) lasts for a pulse duration of at least
100 ms.

The Enable output is linked to the MOC1 logic via an AND function block in order to
initiate the Safe Stop 2 function with the Safe Stop function block. The output is also
linked to the Safe Stop 2 jump address, which notifies other parts of the CPU logic that a
Safe Stop 2 request has been issued.

The Enable and Reset required outputs are used in order to use the optional H210.1 Reset
required light by means of the user-defined Lamp reset/restart required function block.

Triggering a Safe Stop 2 with additional safety functions

The Safe Stop 2 function can also be triggered by additional safety functions. The
AND function block connects additional safety functions via the Input 2 input, which is
linked to the External_SS2 jump address.

Further topics

e "Extension and modification", page 19
¢ "Configuring additional safety functions", page 49
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7.5.5.7 Function block for optional light

The Reset required or Restart required output of the Reset or Restart function block provides
a frequency of 1 Hz to indicate that the function block is anticipating a valid reset or
restart pulse.

As the light can be controlled using both the Safe Stop 1 function block and the Safe Stop
2 function block, the ratio between pulse and pause would be random if OR were used.

|
Enable 1 = El Lamp
Required 1 o \J)
Lamp
Enable 2 rezet/restart
| required
Reqguired e~

Lamp reset/restart required

Figure 39: View of function block for optional light

7.6 Contents of the motion control logic

1. Move the mouse cursor to the Logic editor button.
2. Click on K110.1 - MOCO[1] - Logic editor.
v The view opens. The page appears.

7.6.1 Position_Cross_Check page

1i matrix IniOut summary page Position_Cross_Check Position_Monitor SAPP-FBE Position Cross Check

Position Crozs Check
This function block compares position values from two different signal sources. it provides
functions to check if the deviation of the position values is within tolerance limits.

, .
£ MotionBG1001 OLM 5 g—Sensorl g E _rrlw Mation cross checked 77,
Status

@ Motion BZ100.2 OLM 5 g Sensor? g T{—!l FB: SAPP-FB Postion C 3|
@ Inhibit_Error_Message. g—nhibit Emor Message o Jwr—ﬂ FE: SAPP-FB Fostion ¢ 3|

SAPP-FB Position Cross Check

Inhikit Disg
iWhile switch function or sensor test is active the entry of an sensar failure into the disgnostics will ke inhibited

D Inhibit_Error_hd e, _lrl = InhibitDiag BG100.1 OL <>|

s InhibtDisg 831002 0L |

Figure 40: Position_Cross_Check page view

This page is protected with a password and cannot be configured.

The purpose of this function block is to cross-check the speed.
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7.6.1.1 Position Cross Check function block

Position Cross Check
Thiz function block compares position values from tvwo different signal sources. i provides
functions to check if the dewviation of the position values iz within tolerance limits.

<> Motion Be1001 OLM S é’% E "r Mction data cross checked il Mation cross checked f:)_l

< MotionBG100.2 OLM 5 g SensorZ Tl Status =l FB: Posttion Cross Chec 3|
D Inhibit_Error_Message. s—nhibit Bror bessage g £bsPosReliability

#| FB: Position Cross Chec Ql

SAPP-FB Position Cross Chech

Figure 41: Function block view - Position Cross Check SAPP-FB

This function block compares position values from two different signal sources and
checks that the difference between the position values falls within the tolerance zone.

Table 56: Function of the inputs

Input name Function

Sensor 1 BG100.1 OLM sensor 1 (at MOC1 input ENC1)

Sensor 2 BG100.2 OLM sensor 2 (at MOC1 input ENC2)

Inhibit_Error_ Message This signal comes from the CPU logic and is set to High when a

permissible error occurs with the position data. The position data
is invalid when the sensor 2 test is active. The Inhibit_Error_Message
signal stops an entry being made in the diagnostics file in this
case.

Table 57: Function of the outputs

Output name Function

Motion data cross checked | The Motion data type adds additional diagnostics information to
(Motion data type): all information provided by the motion sensors. If the diagnos-
tics information relates to both motion sensors, the motion data
becomes invalid as soon as there is a fault with one of the two
SEensors.

Status This output indicates whether or not the position cross-check was
successful (O = not successful / 1 = successful). The signal is
forwarded to the CPU logic.

AbsPosReliability This output indicates whether or not the data from both sensors is
valid and reliable (O = invalid / 1 = valid). The signal is forwarded
to the CPU logic.

7.6.1.2 Inhibiting the Diagnostics function block during internal tests

Inhikoit Cizgy
Wahile swwitch function or sensor test is active the entry of an zensaor failure inta the disgnostics will be inhibited

D Inhibt_Error_Message. sl InhibitDisg 531004 0L |

#l InhibitDisg 561002 0L

Figure 42: Function block view - Inhibit_Error_Message signal
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7.6.2

7.6.2.1
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The Inhibit_Error_ Message signal comes from the CPU logic and is set to High when

a permissible error occurs with the position data. The position data is invalid when
the sensor 2 test is active. As the Inhibit_Error_ Message signal is linked to the Inhibit-
Diag.BG100.x diagnostics inputs of both sensors, the signal stops an entry being made

in the diagnostics file in thi

Position_Monitor page

S case.

In the function block "Pastion Monitar” the user has to defing position ranges:

- Areas for activating the swich function
- Areas with LS (safely imied speed)
- prohibited! or unused areas

Internial SLS request: & meximum permissible speed can be defined for each position range
Extérmal SLE request; Speed D 2 (= lowrest movement) can be activated by an externaltrigger (2.4, digital Input).
It b5 ensured that the LOVEST speed ID (=ther from the intermal or from extermal reguest has priorty.

& MotionBG100.1 0L M densor 1 o 4 hstion out btion In g gy 7 jui brbonitor Status Input 1 8 4 Qutput | Position Wonitor = Moni B
‘ F—— By £ o L arommsme
@ Static1 | RS | Speed Enable 1D u g2 ) "Safe Cam" signal (SCA) is
; Sensor 7 Standstill §fat uig sition Status 1D linked! ta the Montar status:
, UIBE 5. ifion Cat signal of the function block
< MotionBG1002 0L Mghnsorl g e = Speed hionitor St
B | Postion Monitor Statls|
Dlg 5P Enis 10y Pryts
SAPP-FB Auxiliary Position Monitor AND W1 0]
Position Menitar 1 [1]
Forward the stelus
£, | S o 3| information to the
CPU logic ecitar

External SLS request
binary 1010 (decimal 10y = NG external speed limit
binary 0010 (decimal 2) = SLS activ SpeedlD2

Forward the status information from Sensor 2
tathe CPU Ingic editor

M LI LA A
eswer  geesig fling

Boalto L8 w1 0]

L=l Sensor 2 = DirectionStat 3
=i sensor 2 - Standstill Mo @
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Figure 43: Position_Monitor page view

L5l Sensor 1 > StandsfilMo 3

Diegnostic kits"SCA error” and "SLS errar®
Inthe CPL lagic the message generator adds a
user-defineci text message to the diagnastic:
history

=l SCA - Safe CAM (e
=i Speed Monitor Status >

Position ranges can be set and monitored on this page. The two sensors provide

separate status signals.

The application-specific Auxiliary Position Monitor SAPP-FB function block is protected with
a password. Configurations must only be set in the Position Monitor function block.

External ZLS request:

birary 1010 (decimal 107 = MO external speed limit
kirary 0010 (decimal 21 = SLS activ SpeedID2

¥' Input 1

L Input 2 ED
L 1]1:

¥' Input 3 g

@ StaticO
@ Static 1
@ StaticO
@ FB: Bool to LIS(0) -= Inp

¥' Input 4o

Bool to LIS [1]

Function block for external safely limited speed requests (speed ID 2)

i
i] UIg = Qutput 1

Figure 44: Function block for external safely limited speed requests (speed ID 2)

This function block converts a Boolean value (at input 1-4) to an integer (UINT8).

Table 58: Function of the inputs

Input number

Function

1and 3 These inputs are linked to a Static 0 (Signal Low).
2 This input is linked to a Static 1 (Signal High).
4 This input is linked to a CPU logic signal. This means that the

integer at output 1 can have two values (depending on input 4).
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Table 59: Function of the output

Output number

Function

1

Provides the decoded value as an integer.

Table 60: Possible values

Input 4 (23) Input 3 (22) Input 2 (21) Input 1 (29) Output 1
X 0 1 0 X +2

0] 0 1 0 2

1 0 1 0 10

Output 1 is linked to the Speed Enable ID input of the Position Monitor function block.
This means that the signal from the CPU (input 4) activates either speed ID 2 (minimum
speed/speed ID 1 = 0) or speed ID 10 (maximum speed).

Auxiliary Position Monitor SAPP-FB function block (application-specific)

I i .
€ Motion 51001 OLM 5 s—Sensorl o P f hiotion out

@ =tatic

& Mation BG1002 OLM S #’wﬂ

¥' Static 1 g

|! Sensor 2 Direction $tatus
I! Sensor 2 Standstill Status
|! Sensor 2 AhsPhetvalid

SAPP-FB Auxiliary Position honitor

Forward the status information from Senzar 2
tao the CPU logic editor

L———=| Zensor 2 = DirectionStat <3 |

L Sensor 2> StandstilM 3|

L——al Senzor 2 = AbsPosvalid -3 |

Figure 45: Function block view - Auxiliary Position Monitor SAPP-FB

The application-specific Auxiliary Position Monitor SAPP-FB function block generates status
information from sensor 2. The function block also prepares the Motion signal for the
Position Monitor function block, which must be configured by the user.

Table 61: Function of the inputs

Input name Function

Sensor 1 BG100.1 OLM sensor 1 (at MOC1 input ENC1)
Sensor 2 BG100.2 OLM sensor 2 (at MOC1 input ENC2)
Static 1 Signal High for the function block

Table 62: Function of the outputs

Output name

Function

Motion out (Motion data type)

The Motion data type adds additional diagnostics information to
all information provided by sensor 1. In this case, the diagnostics
information only relates to sensor 1.

Sensor 2 Direction Status

The status bit of sensor 2 is forwarded to the CPU logic.

Sensor 2 Standstill Status

The status bit of sensor 2 is forwarded to the CPU logic.

Sensor 2 AbsPosValid

The position data from sensor 2 is checked to ensure that it is
valid (1 = valid/0 = invalid). The status bit is forwarded to the CPU
logic.

OPERATING INSTRUCTIONS | Safe Linear Positioning

8020941/1FB9/2022-07-19 | SICK
Subject to change without notice



CONFIGURATION 7

7.6.2.3 Position Monitoring function block
Motion I g 7 '! Monitoring status Input 1 g 2 L, Output = Position Monitor <= Moni <
Direction Status
% B Srandst R 5| Poshion Status 2

Speed Enable |D =l

R

Position hanitor %A [1]

! Speed Status 1D
1!| fvbax Speed enabled
u Pasition Status 1D

= Position CA |
= Speed honitor Status

1_| Pasition honitor Stat
Spead Enable ID by

"Safe Cam" zignal (SCA) iz
linked to the hMonitor status
signal of the function hlock

Input 2 =

H
Frefile

AND W [0]

Foryard the status
information to the
CPU logic editor

L & Senzor 1 = DirectionStat :’|

L = sensor 1 > StandstilMo 3|

Diagnostic bits"SCA - Safe CARMr and "Speed Monitor
Status"

In the: CPU logic the message generstar ados &
user-defined text message to the disgnostic historsy.

¢
&

L= SCA - Safe CAM

| Speed Monitar Status

Figure 46: Function block view - Position Monitoring

The Position Monitor function block is the central module for monitoring all positions and
speeds within the application. It receives the Motion information from the leading sensor
1 via the Auxiliary Position Monitor SAPP-FB function block.

Table 63: Function of the input

Input name

Function

Motion In (Motion data
type)

The Motion data type adds additional diagnostics information to
all information provided by sensor 1. In this case, the diagnostics
information only relates to sensor 1.

Speed Enable ID

The maximum permitted speed range can be selected in the form
of an external integer using the Speed Enable ID input. If the current
speed at the Motion input is greater than the selected speed
range, the Monitor Status output is set to logic Low.

The value can be 2 (lowest speed) or 10 (highest speed) (see
"Position_Monitor page", page 67). It is guaranteed that the low-
est speed ID (either from Speed/Position Profile or Speed Enable ID)
always has priority.

Table 64: Function of the outputs

Output name

Function

Monitor Status

The Monitor Status output is set to High during fault-free operation.
It switches to Low if an active monitoring function detects a fault.
Within this application, this includes the combined status of the
following monitoring cases:

o Position monitoring (safely limited position)
o Speed monitoring (safely limited speed and maximum speed)

The Monitor Status is linked to the SCA - Safe CAM output. It is
forwarded to the CPU logic and the PosMon Status jump address
(for use of the MOC1 logic).

Direction Status

The status bit of sensor 1 is forwarded to the CPU logic.

Standstill Status

The status bit of sensor 1 is forwarded to the CPU logic.
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Output name

Function

Position CAM

This is the output for Safe CAM. It indicates a signal High when

the position is within the permitted range. The signal is linked to
Monitor Status and triggers a stop when the current position is not
within the permitted range.

The SCA - Safe CAM diagnostics output marked in blue feeds the
signal from MOC1 to the CPU logic. This output should not be used
for safety signals owing to the long transmission time.

If the current position is not within the permitted range, an entry is
made accordingly in the fault history through the Message Generator
function block.

Speed Monitor Status

The Speed Monitor Status output is set to High during fault-free
operation. It switches to Low if the speed exceeds the permitted
range. Within this application, an entry is made accordingly in the
fault history through the Message Generator function block.

This logic is not safety-relevant. The Monitor Status signal takes care
of the safe switch-off process.

The Speed Monitor Status diagnostics output feeds the signal from
MOC1 to the CPU logic. This output should not be used for safety
signals owing to the short transmission time.

7.6.3 Safe Stop page

The Safe Stop function block of the MOC module is used to trigger and monitor the safe
stop of a drive system. The drive has to be stopped in a controlled way. The braking
torque of the drive can be used to stop the drive more quickly than would be possible in
the case of an uncontrolled stop.

I/ matrix IniOut summary page Position_Cross_Check Position_Monitor Safe_Stop

SAFE STOP

The Safe Stop function block of the FA3-MOCx module iz used to trigger and monitor the safe stop
of & drive system. The drive has to be shut down in & controlled manner.

The braking torgue of the drive can be used 1o bring the drive to a standstill in & shorter period of
time than an uncontrolled stop could.

2, Motion cross checked _+_I

ction In = M g :! Enable torgue sl FB: Safe Stop W2(3) -= <3

3 FB: Safe Stop ¥2(3) - _£r|
2 FB: Sate Stop W2(9) -= Tﬁ|

Enable brak
Safe Stop 13_g pma|: '“f: & FE: Safe Stop w2(3) > 3
Sate Stop 2 g
p £3 u

Stop eAuest o FB: Sofe Stop W2(3) > <D

P, Poshlon Status _gl
2, FE Safe Stop v2(9) = '

Safe Stop 2b = | Famp active

Rezet = 1!| Status

= : Inhibit Metian bits regetion pithe=ctibo=cible
3 Inhikit Error Message K _!l—'—.

Safe Stop W2 11

Figure 47: Safe Stop page view

Inputs

e  MotionIN

e  Safe Stop 1a
o  Safe Stop 2a
e  Safe Stop 2b
e  Reset

. Inhibit Motion bits reaction

Outputs

e  Enable torque
e  Enable brake

o  Stoprequest
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Table 65: Inputs of the function block

Input name

Function

Motion IN

This input receives the Motion signal from the Position Cross Check
function block. A fault is detected as soon as the position data
from the sensor is no longer reliable. This signal will trigger a safe
stop 2 (SS2) at the Safe Stop function block.

Safe Stop la

The SS1 request LowActive signal from the CPU logic is linked to this
input. If the signal switches to Low, a safe stop 1 (SS1) is initiated.

Safe Stop 2a

The SS2 request LowActive signal from the CPU logic is linked to this
input. If the signal switches to Low, a safe stop 2 (SS2) is initiated.

Safe Stop 2b

The PosMon Status signal (status of the Position Monitor function
block) is linked to this input. If the current position is not permitted
or if the speed exceeds the safe limit, this signal will be set to Low
and a safe stop 2 (SS2) will be initiated.

Reset

The reset signal comes from the CPU logic. A reset signal is
required following a safe stop 2 (SS2) or in order to reset the
function block after a fault has occurred.

The Safe Stop function block triggers a fault while the override
function or Sensor2 test is active.

As this is a permitted status that is monitored, the stop request
is not forwarded to the drive. In this case, the Safe Stop function
block detects a ramp fault. This must be reset following an over-
ride function or Sensor2 test.

Inhibit Motion bits reaction

The signal comes from component SAPP-FB Safe Position. The signal
prevents unintended switching off during the self-test of the safety
system.

Table 66: Outputs of the function block

Output name

Function

Enable torque

This safety signal deactivates the drive’s torque. The signal is
transmitted to the CPU logic and has an impact on the safe out-
puts (dual-channel output signal switching device).

Enable brake

This safety signal switches off the energy supply for the optional
brake. The signal is transmitted to the CPU logic and has an
impact on the safe outputs (dual-channel output signal switching
device).

Stop request

This signal triggers the stop ramp of the drive. The signal is trans-
mitted to the CPU logic and is forwarded either to the process
controller or to the drive directly.

7.6.3.1 Stop Ramps function block
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The Stop Ramps function block monitors the actual reduction in speed until the drive
comes to a standstill. The ramp settings will depend on the application and the compo-
nents in use (e.g., the drive).

Refer to the Flexi Soft Designer operating instructions for further details on how to
configure safe ramp monitoring.

The screenshot below shows the standard configuration, with ramp monitoring deacti-

vated.
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Figure 48: Stop Ramps standard configuration

7.7 Notes on the Flexi Soft logic editor

771 Creating or deleting links
The logics in the Flexi Soft Designer mainly consist of the following elements:

e  Safety controller inputs
e  Safety controller outputs
. Function blocks with inputs and outputs

Links connect these elements. Links are represented as lines. Every element contains
blue anchor points which represent the inputs and outputs of the elements. A link can
only be created between the anchor point on the right side of an element and the
anchor point on the left side of another element.

Creating link

1. Click and hold the blue anchor point on the right side of an element.

2. Move and release the mouse cursor on the blue anchor point on the left side of an
element.

v Alink is created between 2 elements.

Deleting link

1. Click on the link between 2 elements.

2. Press the Del pushbutton.

3. Inthe Delete page dialog box, click on the Yes button.
v Thelink is deleted.
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CONFIGURATION 7

7.7.2

7721

7.7.2.2

7.7.2.3

7.7.3

7.7.4

Jump addresses

A jump address consists of a source jump address and a destination jump address.
The destination jump address assumes the same value (High or Low) as the associated
source jump address without any delay time whatsoever - unless it is a loopback.
Information on loopbacks can be found in the “Flexi Soft in the Flexi Soft Designer”
(8012998) operating instructions.

Jump addresses are an elegant option for implementing complex logic relationships.
Among other things, jump addresses are used to connect the various pages of logic
with each other.

Finding source and destination jump addresses that belong together

To find the corresponding destination jump address for a source jump address (or vice
versa), proceed as follows:

Right-click on the source or destination jump address.

Click Used on page.

A list of all pages containing elements of the jump address is displayed.

Click on the desired page.

The desired page is displayed. All elements of the jump address are highlighted in
color.

ANICNNE

Adding a new source jump address

1. Drag the Add source jump address symbol from the toolbar on the left of the logic
creation page into the working range.

2. Enter a unique name in the Create jump mark dialog box.

3. Click on OK.

Adding a new destination jump address

1. Drag the Add destination jump address symbol from the toolbar on the left of the logic
creation page into the working range.

2. Select the desired jump mark in the Select jump mark dialog box.

3. Click on OK.

Verification of the logic

After the required parameters have been configured, the logic has to be certified before
being transferred to the safety controller.

The manufacturer of the machine is responsible for the output connections and for the
logic verification.

Transfer configuration

»  Transmit configuration to the Flexi Soft main module (see operating instructions
8012998).
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8

COMMISSIONING

8.1

8.2

74

Commissioning

Safety

DANGER
Hazard due to lack of effectiveness of the protective device

> 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.

DANGER
Dangerous state of the machine

During commissioning, the machine or the protective device may not yet behave as you
have planned.

»  Make sure that there is no-one in the hazardous area during commissioning.

Before commissioning can be performed, project planning, mounting, electrical installa-
tion and configuration must be completed in accordance with this document.

Thorough check

Requirements for the thorough check during commissioning and in certain situations

The safety system and its application must be thoroughly checked in the following
situations:

e  Before commissioning

« After changes to the configuration or the safety function

« After changes to the mounting or the electrical connection

o  After exceptional events, such as after a 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 safety system is effective in all
of the machine’s operating modes

¢ The documentation corresponds to the state of the machine, including the protec-
tive device

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.

1. Effectiveness of the protective device for all operating modes selectable on the
machine in accordance with the checklist for initial commissioning and commis-
sioning (see "Annex", page 87).

2. Make sure that the operating personnel has been instructed in the function of
the protective device before starting work on the machine. The instruction is
the responsibility of the machine operator and must be carried out by qualified
personnel.
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OPERATING THE COMPONENTS 9

9 Operating the components

NOTE
Information is included in the operating instructions for the components.
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10 MAINTENANCE OF THE COMPONENTS

10 Maintenance of the components

NOTE
Information is included in the operating instructions for the components.
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TROUBLESHOOTING 11

11 Troubleshooting

NOTE
Information is included in the operating instructions for the components.

111 Electromagnetic compatibility

The system may switch to the safe state if EMC levels are relatively high. Safety takes
priority over availability. If related problems arise, the user must take suitable meas-
ures.

11.2 Exchange and repairs

The sensor unit, which consists of two OLM sensors and a mounting bracket, may only
be exchanged as a complete unit. Individual sensors may not be exchanged.

The sensor unit may only ever be repaired by the SICK Service team.
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12 DECOMMISSIONING

12

12.1

78

Decommissioning

Disassembly and disposal

The applicable national disposal regulations must always be followed. Efforts should
be made during the disposal process to recycle the constituent materials (particularly
precious metals).
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TECHNICAL DATA

13

13

13.1
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Data sheet

Technical data

Table 67: Safe Linear Positioning data sheet

Safe Linear Positioning

SIL claim limit

SILCL3 (EN 62061)

Category

Category 4 (EN ISO 13849)

Performance level

PL e (ISO 13849-1)

OLM 2 and the FX3-MOC1 input (direct con-
nection)

PFHp PFHp = 3.08 x 108
MTTF, of the safety system High

Tm (mission time) 20 years (EN ISO 13849)
Response time of the system Max. 47.5 ms
Stopping distance extension 10 mm Y
Resolution of the OLM100-1301/1401 meas- | 0.1 mm

urement system (part number: 1087575)

Resolution of the OLM100-1501/1601 meas- |0.01 mm

urement system (part number: 1090629)

Maximum measuring range with 1,677 m
OLM100-1301/1401 (part number: 1087575)

Maximum measuring range with 8,589 m
OLM100-1501/1601 (part number: 1090629)

Maximum speed of the measurement system |4 m/s

Length of the SSI connection cable between Max. 50 m

(transmission rate < 400 kBaud)

Length of the SSI connection cable between
OLM 1 and the external process controller
(parallel infeed to FX3-MOC1)

Max. 50 m
(transmission rate < 400 kBaud)

Length of the SSI connection cable between
the splitter (coupling point) and the FX3-MOC1
input

Max. 2 m
(transmission rate < 400 kBaud)

Supply voltage Uy

24V DC (16.8 V DC ... 28.8 V DC) (SELV) 2

Ambient operating temperature

Flexi Soft: -20 ... +55 °C
OLM100 Hi: -30 ... +55 °C

Sto rage temperature

-25..470 °C

Air humidity

10...95%, non-condensing

Permissible operating height

Max. 2,000 m above sea level (80 kPa)

Enclosure rating (EN 60529)

Flexi Soft: IP20
OLM100 Hi: IP65

Safe state

The safety-related semiconductor outputs are
in the OFF state.

Electromagnetic compatibility

EN 61000-6-2, EN 61000-6-4

Vibration resistance

EN 60068-2-6, EN 60068-2-64

Shock resistance

EN 60086-2-27

1) The user must use the overall response time and other application-specific parameters to calculate the
stopping distance. The user must then add another 10 mm on to the calculated stopping distance, which

apply owing to internal filters.

2) The external supply voltage must jumper a brief power failure of 20 ms as specified in IEC 60204-1.
Suitable power supply units are available as accessories from SICK.
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13 TECHNICAL DATA

13.2 XTIO module inputs
XTIO module
Input voltage HIGH 13..30VDC
Input voltage LOW -5...+5VDC
Input current HIGH 2.4 ..3.8mA
Input current LOW 25...+2.1mA
Input capacity Max. 10 nF +10%

Switching current (when mechanical contacts | 14.4 mA with5V
are connected) 3 mA with 24V

Input reverse current in case of loss of ground connection

Hardware version < V1.10.0 Max. 20 mA
1.5 kQ effective reverse resistance to voltage
supply

Hardware version 2V1.10.0 Max. 2 mA

Input pulse filter (pulses within these limits do not have any effect)

Pulse width Max. 0.9 ms

Pulse period Min. 4 ms

Further technical data can be found in the “Flexi Soft Modular Safety Controller Hard-
ware” operating instructions.
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TECHNICAL DATA 13

13.3 Dimensional drawings
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Figure 49: Dimensional drawing for the OLM100 Hi on a mounting plate
13.4 Response times
Overrun for the entire system
The overrun for the entire system is made up of at least two phases.
T = tl + t2
Table 68: Calculation of overrun for the entire system

Code Meaning

T Overrun for the entire system

1 Maximum amount of time between the protective device being activated
and the OFF state of the output being reached.

t The maximum amount of stopping time required to end the dangerous
status of the machine once the output signal from the protective device has
been switched to the OFF state. The response time of the machine’s control
system must be taken into consideration when calculating t,.
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13 TECHNICAL DATA

The default setting for the Speed Filter parameter is 10 mm and this must be taken into
account at the planning stage (see "Configuring speed limits", page 37).

WARNING
There is a risk of death or serious injury if the stopping distance is calculated incor-
rectly.

» Do not change the Speed Filter parameter.

Table 69: Explanation of calculation formula

T ty to
Overall stopping time Sensor MOC Max. data MOC logic Flexi Soft Output Drive
input reception cycle time
interval
47.5 ms + Tramppelay * Trps(rs) = |10 ms + 9ms+ |8ms+ TRrampDelay T | 16 ms + 4.5 ms + | Tppg(sr)

@

TRampDeIay

An additional Tramppelay delay time may be required depending on the drive system in
use. This delay time, which can be adjusted in Flexi Soft, delays the start of ramp
monitoring. The delay time must correspond to the response time of the drive.

Teps(sr)

Trps(sr) is the amount of time required by the drive system for a stop ramp. If after t; the
acceleration is not great enough owing to a fault, the torque will be deactivated (safe
torque off, STO - stop). If the optional safe brake control (SBC) (QA120) is linked to Flexi
Soft, this will be activated too.

NOTE
If the stopping time with safe torque off (STO) and safe brake control (SBC) is greater
than in the case of the standard stop ramp, the higher value must be used for Tppggp).

13.4.1 Stopping time in the event of a drive fault

If the drive is faulty and the speed is not limited, the torque is deactivated and the
optional safe brake control (SBC) is activated.

T=t,+1

ty = 47.5 ms + Tramppelay +47.5 Ms
12 = Thrake

T =955+ Tramppelay * Torake

Table 70: Definition of operands

Code Meaning
Torake The amount of time the brake needs to stop movement.
TrampDelay Additional delay time that may be necessary depending on the drive system
in use.
13.4.2 Flexi Soft cycle time

The cycle time of the Flexi Soft safety controller is dependent on the scope of the logic.
In this document, the stopping time is calculated on the basis of a standard cycle time
of 8 ms.
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TECHNICAL DATA 13

WARNING

There is a risk of death or serious injury due to the stopping/run-down time being too
long.

» Double the cycle time (= 16 ms) to calculate the stopping/run-down time for the
entire system.

The CPU logic execution time may increase if additional safety functions are used.

Once the logic has been configured, the final calculation for the cycle time must be
used to calculate the stopping time.

13.4.3 Maximum data reception interval
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The maximum data reception interval is an adjustable timeout period within which valid
position data must be received.

This timeout period can be configured using the Flexi Soft Designer. For this safety
system, the value for the maximum data reception interval is set at 8 ms. If this time is
increased, the response time will be increased too accordingly.
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14 Ordering information

14.1 Safe Linear Positioning ordering information

SAPPD3E-14AP003 (part number 1028308)
Complete set with main module and all cables, 0.1 mm resolution, 25 bit SSI:

¢ 1 x FX3-CPUOOOOOO main module (part number 1043783)

e 2 xFX3-XTI084002 I/0 module (part number 1044125)

¢ 1 xFX3-MOC100000 drive monitor (part number 1057833)

e 1 xFX3-MPLOOOOO1 system plug for FX3-CPUO (part number 1043700)
e 1 xsensor unit, 0.1 mm resolution, 25 bit SSI (part number 1087575)

e 1 xX-junction (part number 2097764)

SAPPD3E-14AP004 (part number 1028313)

Complete set with main module and all cables, 0.01 mm resolution, 32 bit SSI:

¢ 1 xFX3-CPUOOOOOO main module (part number 1043783)

e 2 XxFX3-XTI084002 I/0 module (part number 1044125)

¢ 1 xFX3-MOC100000 drive monitor (part number 1057833)

¢ 1 xFX3-MPLOO0O0O01 system plug for FX3-CPUO (part number 1043700)
¢ 1 xsensor unit, 0.01 mm resolution, 32 bit SSI (part number 1090629)
e 1 xX-junction (part number 2097764)

SAPPD3E-14AP009 (part number 1096692)

Retrofitting set, but with all cables, 0.1 mm resolution, 25 bit SSI:

¢ 1 xFX3-MOC100000 drive monitor (part number 1057833)
¢ 1 xsensor unit, 0.1 mm resolution, 25 bit SSI (part number 1087575)
e 1 xX-unction (part number 2097764)

The main module and system plug must be ordered separately.

SAPPD3E-14AP010 (part number 1096693)
Retrofitting set, but with all cables, 0.01 mm resolution, 32 bit SSI:

¢ 1 xFX3-MOC100000 drive monitor (part number 1057833)
¢ 1 xsensor unit, 0.01 mm resolution, 32 bit SSI (part number 1090629)
¢ 1 xX-junction (part number 2097764)

The main module and system plug must be ordered separately.

84 OPERATING INSTRUCTIONS | Safe Linear Positioning 8020941/1FB9/2022-07-19 | SICK
Subject to change without notice



SPARE PARTS

15

15 Spare parts
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Table 71: Spare parts

Name Description Part number
FX3-CPUOOO0O00O Main module 1043783
FX3-XTI084002 I/0 module 1044125
FX3-M0OC100000 Drive monitor 1057833
FX3-MPLO0O0O001 System plug for FX3-CPUO 1043700

Table 72: Spare parts

Name Part number
Sensor unit, resolution 0.1 mm, SSI 25 bit 1087575
Sensor unit, resolution 0.01 mm, SSI 32 bit 1090629
X-junction 2097764
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16 Accessories

16.1 Connectivity

Table 73: Ordering data for connection cables for OLM sensors, straight male connector/straight

female connector

Part Type code Part number
Connection cable, 1 meter YF2A28-010UAGM2A28 2096108
Connection cable, 2 meters YF2A28-020UAG6M2A28 2096105
Connection cable, 5 meters YF2A28-050UA6M2A28 2096106
Connection cable, 10 meters YF2A28-100UA6M2A28 2096109

Table 74: Ordering data for connection cables for OLM sensors, straight male connector/angled

female connector

Part Type code Part number
Connection cable, 0.6 meters DSL-1208-BOMGASCO 6048801
Connection cable, 5 meters DSL-1208-BO5MASCO 6049328
Connection cable, 10 meters DSL-1208-BO5MASCO 6049329
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ANNEX 17

17 Annex

17.1 Checklist for initial commissioning and commissioning

This checklist should be retained and kept with the machine documentation to serve as
reference during recurring thorough checks.

This checklist is not a substitute for initial commissioning or periodic thorough checks

by qualified safety personnel.

Ambient conditions

Table 75: Ambient conditions

Thorough check of the requirements specified in the operating instructions for the safety system

Check sequence Expected result Result OK?
1.  Check the ambient conditions. Compliance with the requirements Yes (D No [J
specified in the operating instructions
for the safety system is confirmed.
The Flexi Soft system is in an environ-
ment corresponding to enclosure rating
IP54 (EN 60529) (e.g., inside a control
cabinet).
Mounting
Table 76: Mounting requirements
Check sequence Expected result Result OK?
1.  Check that the sensor system Compliance with the requirements Yes [J No [J
has been mounted correctly in specified in the operating instructions
terms of positioning and distance | for the safety system is confirmed.
from bar code tape.
2. Check that the sensor system
and bar code tape are parallel to
one another.
3.  Check the mounting conditions of
the Flexi Soft safety controller.
Electrical installation
Table 77: Requirements for the electrical wiring
Check sequence Expected result Result OK?
1.  Check the electrical wiring, Compliance with the requirements Yes (1 No O
including the length of the specified in the operating instructions
cables. for the safety system is confirmed.
2. Check that the requirements for | An X-junction must be used to connect

electrical protection and current
limit have been met.

the OLM sensors in all cases.

Table 78: Electrical requirements for the

plausibility signals from the process channel

Check sequence

Expected result

Result OK?

1.  Check that the plausibility sig-
nals from the process controller
are electrically compatible with
the safe inputs of the Flexi Soft
safety controller (refer to the data
sheet).

The electrical data for the plausibility
signals confirms compatibility with the
electrical data for the safe inputs that
are outlined in the operating instruc-
tions for the Flexi Soft hardware.

Yes [ No [J
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Table 79: Requirements for the SSl interface

Check sequence Expected result Result OK?
1.  Check the baud rates of both Both SSl interfaces have different Yes (0 No O
OLM sensors in the Flexi Soft transmission rates ranging from
program and potentially also the | 100 kBaud to 400 kBaud.
process controller.
Baud rate of OLM sensor 1:
Baud rate of OLM sensor 2 (standard value: 167 kBaud):
Configuration
Table 80: Definition of the permitted position values
Check sequence Expected result Result OK?
1.  Check the position ranges The position ranges that are not per- Yes [ No [J
entered in the Flexi Soft program. | mitted (= not used) within the applica-
tion have been determined and the
FX3-MOC1 module has been config-
ured accordingly with the Flexi Soft
Designer software.
17.1.2 Thorough check of the hardware requirements
Drive system
Table 81: Drive system
Check sequence Expected result Result OK?
1. Check that the drive’s safe torque | Compliance with the requirements for |Yes [J No [
off (STO) function and electrical | category 4, PL e (EN ISO 13849-1) is
control comply with the require- confirmed.
ments of category 4, PL e (EN ISO
13849-1).
Brake
Table 82: Brake
Check sequence Expected result Result OK?
1. Check that the brake and elec- Compliance with the requirements for | Yes [] No [
trical control comply with the category 4, PL e (EN ISO 13849-1) is
requirements of category 4, PL e | confirmed or the risk assessment indi-
(EN ISO 13849-1). cated that a brake is not required.
External signal for requesting the safely limited speed (SLS)
Table 83: External signal for requesting the safely limited speed (SLS)
Check sequence Expected result Result OK?
1.  Check that the signal source and | Compliance with the requirements for | Yes [ No [

electrical transmission path com-
ply with the requirements of cate-
gory 4, PL e (EN ISO 13849-1).

category 4, PL e (EN ISO 13849-1)

is confirmed or an external signal is
not used to request the safely limited
speed (SLS).
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17.1.3
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Electrical installation

Table 84: Electrical installation

been input in line with the spe-
cific application and has been
taken into account when calculat-
ing the stopping distance.

line with the specific application and
taken into account accordingly.

Check sequence Expected result Result OK?
1.  Check that the electrical installa- | The requirements of the standard have | Yes [0 No [
tion work has been performed been met.
in accordance with EN 60204-1
(IEC 60204-1).
Thorough check of the Flexi Soft configuration
Maximum speed
Table 85: Maximum speed
Check sequence Expected result Result OK?
1. Check that the maximum speed | The maximum speed has been Yes [ No [J
for the safety system is 4 m/s. adjusted in line with the application.
2. If a lower maximum speed is
required, configure this using the
MOCL1 logic editor.
Safely limited speeds (SLS)
Table 86: Safely limited speeds (SLS)
Check sequence Expected result Result OK?
1. Check that a maximum permitted | Safely limited speeds (SLS) have been |Yes [] No []
speed has been defined for each | configured and the corresponding posi-
position range that has been con- | tion ranges assigned (speed/position
figured. matrix).
2. Setspeed ID 1 (= standstill) for
position ranges that are not per-
mitted.
Stop ramp
Table 87: Stop ramp
Check sequence Expected result Result OK?
1. Check that the stop ramp has The stop ramp has been configured in | Yes (1 No [

Increase to the response time through the “maximum data reception interval” param-

eter

Table 88: Increase to the response time through the “maximum data reception interval” parame-
ter

Check sequence Expected result Result OK?

1.  Check that the maximum data The maximum data reception interval Yes [ No [J

reception interval parameter in the
MOC1 logic editor has been
taken into account when calculat-
ing the overall response time.

parameter has been taken into
account when calculating the overall
response time.
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Increase to the response time through the “logic extension” parameter

Table 89: Increase to the response time through the “logic extension” parameter

Check sequence Expected result Result OK?
1.  Check that the logic execution The logic execution time has been Yes (O No O
time has been taken into account | checked and taken into account when
when calculating the overall calculating the overall response time
response time. with a value of more than 8 ms.
17.1.4 Thorough check of the Flexi Soft documentation

Configuration of the safety controller

Table 90: Configuration of the safety controller

Check sequence Expected result Result OK?
1.  Check the position ranges and e The position ranges entered corre- |Yes (] No [J
speed/position profile (in the spond to the target application.
MOCL1 logic editor). ¢ Only the position ranges in use

have the CAM mark.

o Position ranges that are not in use
and position O do not have the CAM
mark.

Thorough check of the response time

Table 91: Thorough check of the response time

Check sequence Expected result Result OK?
1.  Check the Flexi Soft CPU cycle e If the cycle time is > 8 ms, the Yes (1 No [
time with the Flexi Soft Designer overall response time for the Safe
software. Linear Positioning application must

be recalculated.

o If the cycle time is 8 ms, the over-
all response time provided in this
document applies.

CPU cycle time value:

Verification of the Flexi Soft configuration

Table 92: Verification of the Flexi Soft configuration

Check sequence Expected result Result OK?

1. Check that the Flexi Soft configu- | ¢ The tested Flexi Soft configuration |Yes [] No [
ration has been verified correctly. has been verified, which means
that the verification report has
been checked and approved.
e The CV LED on the CPU lights up
continuously.

Documentation of the CRC checksum

Table 93: Documentation of the CRC checksum

Check sequence Expected result Result OK?
1.  Check the CRC checksum. The checksum of the verified Flexi Soft | Yes [0 No [J
program has been determined.
CRC:
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Documentation of the Flexi Soft project

Table 94: Documentation of the Flexi Soft project

Check sequence

Expected result

Result OK?

1. Create Flexi Soft report.

o Archiving of the verified Flexi Soft
program.

o Checking and archiving of the Flexi
Soft report.

Yes 0 No O

Thorough check on the process channel (standstill)

Evaluation of the test signals during standstill

NOTE

You must undo the manipulation on the safety system again after each individual test

sequence. Then you must reset the safety system and carry out a restart.

Table 95: Evaluation of the test signals during standstill

Check sequence Expected result Result OK?
1. Apply the test signal during « Testsignal 1 “forward” active (xTi0 | 'es EINo D
standstill. .
input 11)
o Testsignal 2 “backward” active
(XTIO input 12)
« No fault, system is in a functional
state (XTIO output Q4 "KF130 stop
request" is active)
1.  Apply the test signal during The safety system switches to the safe |Yes [J No [J
standstill. state (XTIO output Q4 "KF130 stop
2. Settestsignal 1 “forward” to request" is deactivated)
inactive (XTIO input 11).
3.  Settest signal 2 “backward” to
active (XTIO input 12).
1.  Apply the test signal during The safety system switches to the safe |Yes [J No [J
standstill. state (XTIO output Q4 "KF130 stop
2. Settestsignal 1 “forward” to request" is deactivated)
active (XTIO input I1).
3. Settest signal 2 “backward” to
inactive (XTIO input 12).
1.  Apply the test signal during The safety system switches to the safe |Yes [0 No [
standstill. state (XTIO output Q4 "KF130 stop
2. Settestsignal 1 “forward” to request" is deactivated)
inactive (XTIO input I1).
3. Settestsignal 2 “backward” to
inactive (XTIO input 12).

Thorough check on the process channel (forward movement)

Evaluation of the test signhals during forward movement

NOTE

You must undo the manipulation on the safety system again after each individual test
sequence. Then you must reset the safety system and carry out a restart.
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Evaluation of the test sighals during backward movement

17 ANNEX
Table 96: Evaluation of the test signals during forward movement
Check sequence Expected result Result OK?
1.  Apply the test signal during for- « Test signal 1 “forward” active (XTIO Yes (D No [J
ward movement. .
input 11)
o Testsignal 2 “backward” inactive
(XTIO input 12)
o No fault, system is in a func-
tional state (XTIO outputs Q1
"QA110.1 safety output (STO)" and
Q2 "QA110.2 safety output (STO)"
are active)
1.  Apply the test signal during for- The safety system switches to the Yes (D No [J
ward movement. safe state (XTIO outputs Q1 "QA110.1
2. Settestsignal 1 “forward” to safety output (STO)" and Q2 "QA110.2
active (XTIO input I1). safety output (STO)" are deactivated)
3.  Settest signal 2 “backward” to
active (XTIO input 12).
1.  Apply the test signal during for- The safety system switches to the Yes (O No [
ward movement. safe state (XTIO outputs Q1 "QA110.1
2.  Settestsignal 1 “forward” to safety output (STO)" and Q2 "QA110.2
inactive (XTIO input 11). safety output (STO)" are deactivated)
3. Settest signal 2 “backward” to
active (XTIO input 12).
1.  Apply the test signal during for- The safety system switches to the Yes (1 No O
ward movement. safe state (XTIO outputs Q1 "QA110.1
2.  Settestsignal 1 “forward” to safety output (STO)" and Q2 "QA110.2
inactive (XTIO input 11). safety output (STO)" are deactivated)
3. Settestsignal 2 “backward” to
inactive (XTIO input 12).
17.1.7 Thorough check on the process channel (backward movement)

NOTE

You must undo the manipulation on the safety system again after each individual test

sequence. Then you must reset the safety system and carry out a restart.

Table 97: Evaluation of the test signals during backward movement

Check sequence

Expected result

Result OK?

1.  Apply the test signal during back-
ward movement.

o Testsignal 1 “forward” inactive
(XTIO input 11)

o Testsignal 2 “backward” active
(XTIO input 12)

o No fault, system is in a func-
tional state (XTIO outputs Q1
"QA110.1 safety output (STO)" and
Q2 "QA110.2 safety output (STO)"
are active)

Yes [0 No O

1.  Apply the test signal during back-
ward movement.

2. Settestsignal 1 “forward” to
active (XTIO input I1).

3. Settest signal 2 “backward” to
active (XTIO input 12).

The safety system switches to the
safe state (XTIO outputs Q1 "QA110.1
safety output (STO)" and Q2 "QA110.2
safety output (STO)" are deactivated).

Yes 0 No O
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17.1.8

@

17.1.9
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Check sequence Expected result Result OK?
1.  Apply the test signal during back- | The safety system switches to the Yes (1 No [
ward movement. safe state (XTIO outputs Q1 "QA110.1
2. Settestsignal 1 “forward” to safety output (STO)" and Q2 "QA110.2
active (XTIO input 11). safety output (STO)" are deactivated).
3. Settestsignal 2 “backward” to
inactive (XTIO input 12).
1.  Apply the test signal during back- | The safety system switches to the Yes O No O

ward movement.

2. Settestsignal 1 “forward” to
inactive (XTIO input I1).

3.  Set test signal 2 “backward” to
inactive (XTIO input 12).

safe state (XTIO outputs Q1 "QA110.1
safety output (STO)" and Q2 "QA110.2
safety output (STO)" are deactivated).

Thorough check of the safety functions

External signal for requesting the safely limited speed (SLS) (if external signal used)

NOTE

You must undo the manipulation on the safety system again after each individual test

sequence. Then you must reset the safety system and carry out a restart.

Table 98: External signal for requesting the safely limited speed (SLS)

Check sequence Expected result Result OK?
1. Check that the external signal A safe stop 2 (SS2) is initiated at a Yes (D No [
source activates the SLS safety | speed > speed ID 2.
function (outputs of the signal An automated restart is not performed.
source =0 V).
Emergency stop
Table 99: Emergency stop
Check sequence Expected result Result OK?
1. Actuate the emergency stop The emergency stop pushbutton is Yes (O No O

pushbutton.

easily accessible.

When actuated, a safe stop 1 (§S1) is
initiated.

If an optional brake is in use, the brake
function will be activated once a stand-
still has been reached.

Resetting the emergency stop device
does not trigger a restart.

All emergency stop pushbuttons within
the application have to be checked.

Thorough check of faults on the transmission path

NOTE

You must undo the manipulation on the safety system again after each individual test

sequence. Then you must reset the safety system and carry out a restart.
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Interruption of connection to OLM sensor 1

Table 100: Interruption of connection to OLM sensor 1

Check sequence Expected result Result OK?
1. Remove the plug connection from | Switches to status: Yes [ No [J
OLM sensor 1. XTIO output Q4 "KF130 stop request”
is deactivated.
Interruption of connection to OLM sensor 2
Table 101: Interruption of connection to OLM sensor 2
Check sequence Expected result Result OK?
1.  Remove the plug connection from | Switches to status: Yes (1 No [
OLM sensor 2. XTIO output Q4 "KF130 stop request"”
is deactivated.
Interruption of connection to MOC1
Table 102: Interruption of connection to MOC1
Check sequence Expected result Result OK?
1. Remove the plug connection from | Switches to status: Yes (0 No O
the MOC1 module. XTIO output Q4 "KF130 stop request"
is deactivated.
Interruption of connection for the “Sensor ID 1" signal
Table 103: Interruption of connection for the “Sensor ID 1” signal
Check sequence Expected result Result OK?
1.  Remove the plug connection from | Switches to status: Yes (O No O
the Flexi Soft input. XTIO output Q4 "KF130 stop request"
is deactivated.
Interruption of connection for the “Sensor ID 2" signal
Table 104: Interruption of connection for the “Sensor ID 2” signal
Check sequence Expected result Result OK?
1.  Remove the plug connection from | Switches to status: Yes (0 No I
the Flexi Soft input. XTIO output Q4 "KF130 stop request"
is deactivated.
17.1.10 Thorough check for foreseeable misuse and manipulation
Mounting
Table 105: Bar code
Check sequence Expected result Result OK?
1. Check that the bar code tape e Only the approved bar code tape Yes (D No [
has been applied properly, with- has been used.
out any tears or manipulation. e The tape has been applied in line
with the requirements specified in
the OLM operating instructions.
e There are no signs of the bar code
having been manipulated (e.g., for
test purposes).
e The bar code tape is not contami-
nated in any way.
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Table 106: Mounting

Check sequence Expected result Result OK?
1.  Check the mounting of the safety | ¢ The sensor system has been Yes (] No [J
system. mounted in accordance with these

operating instructions.

e The sensor system must be
mounted within a permissible dis-
tance of the bar code tape
(80 mm-120 mm).

e There are no signs of manipula-
tion as far as the mounting is con-

cerned.
Electrical installation
Table 107: Cable laying
Check sequence Expected result Result OK?
1.  Check the cable laying. e The approved X-junction and, if Yes [ No [J

required, the permitted connection
cables from SICK are the only
options that can be used for electri-
cally connecting the OLM sensors.
e The X-junction is wired from the
FX3-MOC1 connector plug to the
SSI splitter within an electrical
installation area.
e The maximum permitted lengths
have not been exceeded for cables.
e The connector plugs for the OLM
sensors are mechanically secured
with tightened M12 threaded rings.
e The connector plug for the FX3-
MOC1 is mechanically secured with
two screws (in the plug).

Product description

Table 108: Components

Check sequence Expected result Result OK?
1.  Check that only approved OLM o Only the approved full OLM sensor |Yes [0 No [
sensors with the safety controller system has been used.
have been used. ¢ Individual sensors have not been

exchanged. The sensor system may
only be exchanged as one whole
unit (i.e., a mounting bracket with
sensors mounted on it).

e The sensor system is only operated
with a Flexi Soft safety controller.

Ambient conditions
Table 109: Surrounding area

Check sequence Expected result Result OK?
1.  Check the safety system for e There are no signs of manipulation |Yes (0 No [
manipulations in the surrounding in the surrounding area, e.g., a bar
area. code having been affixed in front of
the sensors or dazzle from ambient
light.
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17.1.11 Thorough check of the response time of the safety system within the target application
Response time of the safety system within the target application

Table 110: Response time of the safety system within the target application

Check sequence Expected result Result OK?

1. Determine the response time of | The response time of the safety system | Yes (1 No [
the safety system within the tar- | within the target application is appro-
get application (e.g., by measur- | priate.
ing the stopping time).

Comment:

17.1.12 Thorough check of the check intervals
Thorough check of the check intervals

Table 111: Thorough check of the check intervals

Check sequence Expected result Result OK?

1.  Seta check interval for regular The check interval and responsible Yes (1 No [
thorough checks and validation party have been defined as follows:
of the safety system on the basis
of the risk assessment for the
application.

2.  Specify a responsible party.

Check interval:
Responsible party:
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