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1 ABOUT THIS DOCUMENT

1 About this document

1.1 Purpose of this document
These operating instructions contain the information required to configure the Flexi
Loop safe series connection in Flexi Soft Designer.

These operating instructions are to be made available to all those who work with the
Flexi Loop safe series connection.

1.2 Scope

These operating instructions apply to the Flexi Soft Designer configuration software ver-
sion 1.9.1 in conjunction with the safe series connection Flexi Loop in Flexi Soft
Designer, firmware versions V1.00-V1.02

These operating instructions are included with SICK part number 8014521 (all avail-
able language versions of this document).

Furthermore, the following documents contain information about the safe series con-
nection:

Table 1: Available documents

Document Title Part number

Operating instructions Flexi Loop Safe Series Con- 8015834
nection Hardware

Operating instructions Flexi Soft modular safety con- | 8012999
troller hardware

Operating instructions Flexi Classic Modular Safety 8011562
Controller

Operating instructions Flexi Soft in the Flexi Soft 8012998
Designer Configuration Soft-
ware

Competence brochure Guide for Safe Machinery 8008007

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) and maintenance personnel.

The structure of these operating instructions is based on the life cycle phases of the
safe series connection: configuration, and troubleshooting.

In many applications, therefore, the target groups consist of the manufacturer and the
operator of the machine in which the safe series connection is integrated:

Table 2: Assignment of target groups

Area of responsibility | Target group Special chapters of these operating instruc-
tions ¥

Manufacturer Project developers "Configuration", page 9
(planners, developers,
designers)

Operators Maintenance person- | "Troubleshooting", page 25
nel

1) Chapters not listed here are intended for all target groups. All target groups must follow all of the safety
and warning instructions in all chapters of the operating instructions!
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ABOUT THIS DOCUMENT 1

In other applications, the operating entity is also the manufacturer of the machine, with
the target groups being assigned accordingly.

1.4 Additional information

The following information is available on the Internet:

e This document in other languages

o Data sheets and application examples

¢ CAD data and dimensional drawings

e Certificates (e.g. EU declaration of conformity)

¢ QGuide for Safe Machinery Six steps to a safe machine

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.

8014523/1271/2019-09-06 | SICK OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 5
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2 SAFETY INFORMATION

2

21

2.2

Safety information

Intended use

The Flexi Loop safe series connection is an extension for the Flexi Soft and Flexi Classic
safety controllers.

The Flexi Loop safe series connection must only be used within the limits of the pre-
scribed and specified technical data and operating conditions at all times.

Incorrect use, improper modification, or tampering with the Flexi Loop safe series con-
nection will invalidate any warranty offered by SICK AG. Furthermore, SICK AG shall not
accept any responsibility or liability for any resulting damage and consequential dam-
age.

Requirements on the qualification of the personnel

Only qualified safety personnel are permitted to configure, commission, and maintain
the safe series connection.

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.

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.

Commissioning

For commissioning, 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 operational safety sta-
tus.

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.

OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 8014523/1271/2019-09-06 | SICK
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PRODUCT DESCRIPTION 3

3 Product description
31 Operating principle of Flexi Loop and Flexi Soft
Overview

8014523/1271/2019-09-06 | SICK
Subject to change without notice

The safe I/0 modules form the interface to the safety controller. The data traffic of the
safe series connection is integrated into the data traffic of the safety controller.
Safe cut-off path

The safety information of the connected switches and sensors is summed and transmit-
ted quickly and safely to the safety controller.
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Figure 1: Safe cut-off path

O) Safe cut-off path

@ I/0 module for the Flexi Soft safety controller

® Safety sensors with monitored semiconductor output (OSSD)
@ Electro-mechanical safety switch (EMSS)

Diagnostic information

In addition, non-safe diagnostic information about the states within the safe series con-
nection and the Flexi Loop nodes is transmitted to the safety controller.

Further processing of information in the logic editor

The safety information and the non-safe diagnostic information can be processed fur-
ther in the logic of the safety controller or, for example, forwarded to a PLC via a gate-
way.

OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 7



3 PRODUCT DESCRIPTION

Figure 2: Further processing of information

® Gateway
@ Diagnostic information

Further topics

e see "Configuration in the logic editor", page 17

3.2 Flexi Loop in Flexi Soft Designer

You can set up the safe series connection in Flexi Soft Designer.

8 OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 8014523/1271/2019-09-06 | SICK
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CONFIGURATION 4

4 Configuration

4.1 Safety

WARNING
Ineffectiveness of the protective device due to incorrect configuration

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.

»  Check the effectiveness of the protective device after any change to the configura-
tion.

WARNING
Ineffectiveness of the protective device due to use of diagnostic information for safety

applications
The intended safety level may not be achieved in the event of non-compliance.

»  Use only the individual safety bit of the cut-off path for safety applications.

4.2 User interface

This chapter gives information about how to use the software’s controls.

ﬁ e

Project Device Extras
% - &1 B | &2 comsettings J3d connect 11 Disconnect | Py Transter Iy Upload [ - @

1D Hardware configuration |- Logic editor Report @) Diagnostics Data Recorder @

Configuration area

P ©) First steps }.
@ How can | simulate the configuration? 3
@ How can| find the product in the Intemet? %
O
o
=]
I
= CPUmodules = @
B B s e
- ] L]
CPUD cP CPU2
Step Vg v Vam v Vam v ¥
H EFl = 2 2
= Gateways _
1 g
GETC GPHT GENT
Step Il
—
=

[ Modules |8t Elements (@) Info [& Partial applications

Machine Operator 35 Offline [/A\ Designer configuration is not verified

Figure 3: Software controls

Menu bar
Navigation

Help window
Catalog
Configuration area

©®eeoe
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4 CONFIGURATION

4.3 Hardware configuration

This section describes the functions of the safe series connection which can be
selected via software. Some of the functions can be combined.

43.1 Starting the configuration
To configure, there are two possible procedures:

e Create a new project,
e. g., to completely reconfigure a safety controller with connected safe series con-
nection.

e Open an existing project file,
e. g., to add a safe series connection.

4.3.2 Flexi Loop configuration

4.3.2.1 Prerequisites

In order to use a safe series connection on a Flexi Soft, you need a main module and at
least one safe I/0 module. The modules have to be placed in the configuration area of
the software. The following requirements apply to the modules:

Main modules

e  FX3-CPUx with firmware V3.xx or higher

e FX3-CPUx with firmware V3.01 or higher if you wish to use the DIAG Flexi Loop
accessory.

e FX3-CPUx with firmware V4.xx or higher for advanced diagnostics of the main mod-
ule (e.g., automated cable break detection) and the DIAG Flexi Loop accessory
(e.g., display of configuration errors).

At least one expansion module

e FX3-XTIO with firmware V3.xx or higher
e FX3-XTDI with firmware V3.xx or higher
e  FX3-XTDS with firmware V3.xx or higher

4.3.2.2 Select Flexi-Loop line and connections on the I/0 module

Approach

1. Switch to the Elements selection window in the software catalog.
2. Select Flexi Loop.
3. Select a Flexi Loop line.

10 OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 8014523/1271/2019-09-06 | SICK
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Figure 4: Selection of the Flexi Loop line

If you drag the Flexi Loop string over suitable free inputs or outputs in the configu-
ration area using the mouse, the inputs or outputs will illuminate green.

Drop the Flexi Loop line on a suitable position.

The device symbol then becomes integrated into the view at this point. The soft-
ware automatically takes account of how many inputs or outputs are required.

Complementary information

Flexi Loop line

Up to eight safe series connections can be connected to a safety controller.

A maximum of two safe series connection can be connected to one extension
module.

Each of these two safe series connections forms a Flexi Loop line in the software.
In the Elements configuration area, you can select the Flexi Loop line. These are
numbered from one to eight. The numbers are permanently assigned. If you use

the eighth Flexi Loop line, the eight will always appear as the identification number
in the following settings.

I/0 module connections

A safe series connection requires a test output (X) and safe inputs (l). The connec-
tions are labeled as follows.

'ﬂ' Output with the Flexi Loop symbol
%}' Safe input with the safe bit
i Input with the data line

When you position a Flexi Loop element, you define which terminals of an exten-
sion module communicate with the Flexi Loop protocol. The utilized test output Xn
as well as all safe inputs assigned to this test output are no longer available for
the connection of further tested input elements, e.g., safety switches.

OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 11



4 CONFIGURATION

4.3.2.3 Assemble a Safe Series Connection

Approach

1.

s

5.

Select Flexi Loop in the navigation.

If there are additional interfaces (e.g., gateways) in the hardware configuration, a
selection list appears in the navigation under Interfaces. Select Flexi Loop here.
The window changes to the Flexi Loop configuration.

The expansion module to which the safe series connection is connected is shown
on the right in the configuration area.

S

FLN-EMSS5  FLN-EMSS8

= Node for safety devices with 055D
FLN-088D5  FLN-08SD8
B Accessories
B
==
FLA-DIAG FLA-PWRI
& Teminatingel lement
Lﬂ

FLT-TERM

[ FlriLoop maces |18 Bl

Figure 5: Selection of a Flexi Loop node

Pull the Flexi Loop node and the Flexi Loop accessory to the right of the I/0 mod-
ule. Alternatively, you can select the Flexi Loop module by clicking on the Flexi
Loop node or the Flexi-Loop accessory.

The Flexi Loop node or Flexi Loop accessory is magnified.

Pull further Flexi Loop node or Flexi Loop accessory to the right of the first Flexi
Loop node. Alternatively, you can select the Flexi Loop module by clicking on the
Flexi Loop node or the Flexi-Loop accessory.

Finish the last Flexi Loop node with a terminator.

Complementary information

A safe series connection can contain up to 32 Flexi Loop nodes. Each Flexi Loop node
automatically receives a node number. Counting starts at the first Flexi Loop node con-
nected to the I/0 module and ends at the Flexi Loop node to which the terminator is
connected. The logical numbering is shown via the Flexi Loop node.

You can install power feed and diagnostic accessories between the Flexi Loop nodes.
These accessories are not assigned a logical number. Therefore, each Flexi Loop node
and each Flexi Loop accessory is additionally assigned a physical number. However,
this number has no impact on the maximum number of nodes. The physical numbering
is shown below the Flexi Loop node.

4.3.2.4 Configure Flexi Loop nodes or accessories

>
v

Right-click each node and select Properties from the context menu.
The configuration dialog opens.

12 OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 8014523/1271/2019-09-06 | SICK
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£ Config Dialog

Flexi Loop module 4 properties

Type key FLM-055D1100108
— Serial number 0000 0000
— FLEXTIoop 0S50 Software version W0.00.0
'f q 0 ossD1 Module Yoltage [V] lIi———1m
\ | 0 ossD2 0.00v
M 0 MUXIN -
0 Auxour
Pin —=Re—
azzignment
Dg Tag name
Flexi Loop I
eror repork Part number 1061710
Description Flexi Loop node
far a safety device with dual-channel switching output (D550
with one standard input
with ohe standard output
M anufacturer SICK. &G
Madule Cable IDSL-1 205G OMEC v[
Cable Length W

Sensorféctuator cable

Cable cross-section ID.34

|2.DD
Cable cross-section ID.25

Cable Length

=0l x|

[ o ]

Cancel

Figure 6: Configuration dialog

Assign name and properties (optional)

Enter a name for the respective node in the Tag Name field. Use meaningful names.

The tag name is displayed in the logic editor and helps you to identify the input or

1.

output signal.
2.

wire cross-section.
3.

length and wire cross-section.

Pin assighment

>
v

Flexi Loop error report

Click on Pin assignment in the configuration dialog on the left.
The pin assignment for the related female connectors is displayed.

In the Module cable field, select a cable or Custom and enter the cable length and

In the Sensor/actuator field, select a cable from or Custom and enter the cable

If errors have occurred, a Flexi Loop error report button appears on the left.

>
v

OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer

Click on Flexi Loop error report in the configuration dialog on the left.
The errors that have occurred are displayed.
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4 CONFIGURATION

4.3.2.5 Disabling tamper protection

Important information

WARNING
Ineffectiveness of the protective device due to removal or bridging of Flexi Loop nodes

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.

»  Only deactivate manipulation protection when it is absolutely necessary to realize
the application.

» In this case, take other steps (e.g. protected cable laying) to prevent possible
manipulation.

Approach

1. Inthe configuration area, click on the Flexi Loop settings button.
ity
4«7’
Figure 7: Flexi Loop settings button

v The dialog for deactivating the manipulation protection opens.
B =

*f'ou can configure the cazcade properties in the Flexi Loop settings.

Flexi Loop node type settings
Thiz option allows other node types in operation than thoze configured.

=>_K [~ Allow ather types than those configured

Flexi Loop node number settings
Thiz option allows fewer nodes in operation than configured.

ﬂﬂa [~ Allows fewer nodes than configured

Ok, I Cancel |

Figure 8: Deactivating the manipulation protection

2. Activate the desired options.

o  For each position within a safe series connection, the utilized node type is
saved. This prevents Flexi Loop nodes from being able to be exchanged for
other types.

Allowing types other than those configured disables this manipulation protection.
This can be helpful when setting up modular systems.

o  The number of configured Flexi Loop nodes within a safe series connection is
saved. This will prevent Flexi Loop nodes from being able to be removed or
added, or that Flexi Loop nodes can be bridged and the safe series connec-
tion then switched on again.

Allowing fewer nodes than configured disables this manipulation protection. You
can then set up modular systems, for example, in which the maximum num-
ber of modules configured, but a smaller number of modules is allowed.

3. Click on OK.

4.3.3 Connecting sensors and switches

1. Switch to the Elements selection window in the software catalog.

2. Select an element.

v If you move the element over suitable free inputs or outputs, the inputs or outputs
will illuminate green. The software automatically takes into account the necessary

14 OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 8014523/1271/2019-09-06 | SICK
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CONFIGURATION 4

number of inputs or outputs.
3. Drop the element at an appropriate position.
v The device symbol then becomes integrated into the view at this point.

Move the element
»  Move the element with the mouse to other suitable inputs/outputs.
»  Alternatively, move the element to the park area.

Delete element
» Drag the element with the mouse to the recycle binin the configuration area.
» Alternatively, right-click on the device icon and click Delete in the context menu.

43.3.1 Assigning tag names for the connected elements

1. Double-click on an element.

v The window for setting the elements opens.

2. Assign a tag name (identifying names for the element). Use meaningful names. The
tag names are displayed in the logic editor and are helpful for configuration.

4.3.3.2 Export and import of safe series connections

You can export the configuration of a Flexi Loop string and, for instance, import it into
another project. In this way you can copy a Flexi Loop string once configured.

(>

Figure 9: Button to export the configuration

=)
[

Figure 10: Button to import the configuration

4.3.4 Power balance

The VDC voltage has to be in the range of 16.8 ... 30 V DC at each input of a Flexi Loop
node and a Flexi Loop accessory.

The voltage drop depends on the following factors:

¢  Number of Flexi Loop nodes (own current consumption)

e«  Current consumption of the connected sensors and actuators
e Length of the cables

e  Cross section of the conductors

¢ Ambient temperature

The safe series connection is divided into segment, section, and line (see the “Flexi
Loop Safe Series Connection Hardware” operating instructions, Item No. 8015834).
The software offers the possibility to calculate the voltage drop in the sections of a line
offline or to measure it online.

4341 Configure Flexi-Loop module cables

8014523/1271/2019-09-06 | SICK
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1. Right-click on the individual Flexi Loop nodes in the configuration area and select
Properties from the context menu.

The configuration dialog opens.

Select or define the module wiring.

Select or define the cables for the supply voltage for power feed accessories PWRI
and select the sensor/actuator cable for Flexi Loop nodes EMSS or OSSD.

State the cable length in m.

Enter the wire cross-section in mm?2,

SENEN

o s

OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer 15



4 CONFIGURATION

4.3.4.2

@

16

Calculate the voltage drop and current consumption

Important information

OPERATING INSTRUCTIONS | Flexi Loop in Flexi Soft Designer

NOTE

The value to be entered for the input voltage and the input current calculated are valid
for one section. A section extends from an incoming power supply to the next power
supply accessory or as far as the terminator.

Approach

1. To switch to the energy balance, click on the button shown.

Yt

Figure 11: Button to open the configuration dialog

The software displays the energy balance.

Select the ambient temperature and enter the input voltage.

Open the detailed view of the modules.

If necessary, adapt the data of the module cables and sensor/actuator lines.
Enter the permitted input voltage range of the sensor or actuator.

Enter the current consumption of the sensor or actuator.

Click on Calculate.

The software calculates the voltage drop and current consumption.

ANEE RO AINEN

Cor
8 1:FleiLocp 1 |

&8,  FlexiLoop Cascade-Properties
" Ambient Temperature [ %5 5] “C
Input Voltage B
Input Power 077 A
Total Length 710 ™
Flexi-Loop-Hodules Caloilat]
55 FLA-PURI Moduie Voltage Power Supply Cable _
Custom - Power Supply
Module Cable i Cable Length 300|m L
2356V
DOL12 05G OSM C - Gable cross-section | 075 | mm? =] =
Cable Length m o= L4 L} 074A
=¥ oEmros s (2T ¥ Connect to primary Power Supply
P otV [
0.03a
& FLM-EMSSS e
STL206G0INC =
Gable Length Serear
able Len m ctuato
Module Cable g + —_— o
DSL1205G 1M5C - Gable cross-section mnt =j =T =
Cable Length ™ Powsr Vohioge Rarge 1680]-[3000]v | Voltage Range 2356 |-| 3500 (v
Cable cross-section e 055A Power Consumption | 0250 | A Power Consumption | 0300 | A
Module Current  EllE—— W =
0688
32 FLN-OSSD8  Module Voliage Module Power WIS [E] sensor s aaw | ® Actuator s aaw |
0.08A 2326 23.26v
= FLT-TERM  Moduie Voltage
« | ﬂ_‘

Figure 12: Calculated energy balance

Total input current and length of the Flexi Loop string
Module current

Module voltage

Current consumption sensor and actuator

Voltage on the sensor

Element with critical value

CNCNONCNCNC)

Complementary information

In the “Input current” field, the software displays the sum of all currents flowing directly
or via the power feed accessories into the Flexi Loop line.

8014523/1271/2019-09-06 | SICK
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CONFIGURATION 4

4.4 Configuration in the logic editor

If the safe series connection is configured and the sensors, switches and actuators are
connected, then the safe series connection can be used in the logic editor.

Please note that due to the signal propagation times, a non-safe Flexi Loop input signal
at AUX_IN may be longer in the Flexi Soft logic (longer pulse duration) than the original
signal. The same applies for the Flexi Loop output signals at AUX_OUT.

44.1 Safe cut-off path

@

The safety information of the connected switches and sensors is summed and transmit-
ted quickly and safely to the safety controller.

This state is represented in the logic editor of the software by a single safe bit Flexi Loop:
safe input. It is only with this bit that the following cut-off paths for the machines and
systems to be monitored may be implemented.

e The bitis only 1 as long as a shutdown or an error has not occurred in any of the
Flexi Loop nodes.

e« The bit changes to O within the response time stated in the technical data if a
shutdown has occurred or an error has occurred on one of the sensors or
switches.

NOTE

When you hover the mouse over an element, its full name and additional information
about the element is displayed.

4.4.2 Non-safe inputs and outputs

8014523/1271/2019-09-06 | SICK
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The non-safe inputs AUX_IN and outputs AUX_OUT are polled or set cyclically. The input
or output signals are, therefore, available quickly in the logic or at the output. Exact
response times are specified in the “Flexi Loop Safe Series Connection Hardware” oper-
ating instructions, Item No. 8015834.

— Flexi Loop 1FLN4 A= 12

L8

— Single channel NOXTIO ——a  AND7

— Single channel NOXTIO SR RS Fib- g
ap

s 17 a 'r—l Flexi Loop 2FLN 8.8 (5

Figure 13: Non-safe inputs and outputs in the logic editor

@® Non-safe input
@ Non-safe output

The non-safe inputs and outputs are represented using the following bits (gray) in the
logic:

e AUX_IN (single-channel normally open... in the example)
o The bitis 1 if the non-safe input is active.
o The bit is O if the non-safe input is inactive.
e  AUX_OUT (Lock.Fl... in the example)
o The bitis 1 if the non-safe output is active.
o The bitis O if the non-safe output is inactive.
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4 CONFIGURATION

4.4.3 Diagnostic information for the safe series connection

Non-safe diagnostic information is transmitted to the safety controller via the states
within the safe series connection.

Sensor testing FlexiLoo & 4 DirectoutiB25 Bitd GET  [Pf|
—p
. " i —_— . "
Onling Flexi Loop 1 Routing N:N DirectOutiB28 Bit1 GET ]-'*l
2

Cable breakage detectio 4r—l DirectoutiB2s Bit2 GET  [Pf|

Figure 14: Diagnostic information in the logic editor

The information is represented using the following bits (blue) in the logic:

Sensor testing: Indicates whether testing of all of the switches and sensors con-

nected to the safe series connection has been completed without errors.

o The bitis 1 as long as the sensor test is successful on all the sensors and
switches connected to the Flexi Loop nodes.

o The bitis O if a static or dynamic error has occurred on one of the sensors or
switches.

Online: Indicates whether communication is active inside the safe series connec-

tion.

o The bitis 1 if the communication is running within the safe series connection.

o The bitis O if the communication of the safe series connection is interrupted.

Cable break detection: Indicates whether the safe series connection between two

FLN nodes has been interrupted.

o The bitis 1 if the safe series connection between two FLN nodes has been
interrupted.

o The bitis O if there is no break.

Diagnostics information on the individual Flexi Loop nodes

If the safe series connection is online, the following non-safe diagnostic information
(blue) is provided by each Flexi Loop node.

% FlexiLoop 1.FLN 4.4 *—I

Dynamic testing Flexi Lo :

Static testing Flexi Loop 3 r—l DirectOutiB29 Bit2 GET
Online Flexi Loogp 1 ; 41-—. DirectOutiB29 Bit3 GET

i‘—. DirectOutiB29 Bit0 GET
DirectOutiB29 Bit1 GET
Routing M:N
i}

tt =

ESE A 4y = o

Figure 15: Diagnostic information for the individual Flexi Loop nodes in the logic editor
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Tag name of the element connected: The bit indicates the status of the sensors or
switches connected. It is used to evaluate which Flexi Loop node has shut down.
o The bitis 1 if there is no shutdown on the Flexi Loop node.

o The bitis O if there is a shutdown.

Dynamic testing: The bit indicates discrepancy or sequence errors on the sensors
or switches connected.

o The bitis 1 if no error occurred.

o The bitis O if there is a discrepancy or sequence error.

Static testing: The bit indicates electrical faults such as a cross-circuit or short-cir-
cuit on the sensors or switches connected.

o The bitis 1 if no error occurred.

o The bitis O if there is a cross-circuit or short-circuit.
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CONFIGURATION 4

o Node detected: The bit shows whether the Flexi Loop node is actually physically
present.
o The bitis 1 if the Flexi Loop node is present.
o The bitis O if the Flexi Loop node is missing.

The safety information and the non-safe information can be processed further in the
logic of the safety controller or, for example, forwarded to a PLC via a gateway.

NOTE
If the safe series connection is offline, all four bits are invalid unless the safe series
connection is in the broken cable state.

In the case of a cable break, the node bit is set as follows:

¢ The bitis 1 if the node is still in the intact area of the safe series connection.
¢ The bitis O if the node is outside the intact range of the safe series connection.

445 Output options

Important information

WARNING
Unexpected machine start-up due to deactivation of output monitoring

If this is not observed, a system or machine may start unexpectedly.

» If the AUX_IN input is used for resetting, never deactivate the output monitoring!

Output options
The following output options are available for the Flexi Loop node:

« flashing mode 1 and 2 for each node
o  Flashing mode 1 causes lamps connected to AUX_OUT to flash at 1 Hz if the
output is active.
o  Flashing mode 2 causes lamps connected to AUX_OUT to flash at 2 Hz if the
output is active.

@ Static 1 ﬂ—l L ; Flazhing moce 1 Flexil §|

Routing M:N
T

Figure 16: Activation of the flashing mode

e output monitoring
On a Flexi Loop node with AUX_OUT and AUX_IN the output state is coupled to the
input state by default. This feature means that the state of the output cannot
change as long as the input is switched (in this way a flashing mode set is sup-
pressed).

Set the bit if you wish to use the output AUX_OUT independently of the status of the
input AUX_IN. This can be necessary in the case of solenoid interlocks, for example
(see "Implement of a solenoid interlock", page 21).
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@ Static 1 *—I 7 ; Deactivate output monit &l

Routing M:N
El

Figure 17: Deactivate the output monitoring

Reset and restart with the Flexi Soft safety controller

Important information

WARNING
Unexpected machine start-up by using the same inputs

If this is not observed, a system or machine may start unexpectedly.

» Do not connect the restart command device input to the same safe series connec-
tion as the reset button input.

Approach

1. Use a Reset function block in the software to reset the protective devices.

2. Connect one or more reset buttons to the non-safe inputs (AUX_IN) of the Flexi
Loop nodes FLN-EMSS1100108 or FLN-OSSD1100108.

3. If you use other non-safe inputs (AUX_IN) of the Flexi Loop nodes for purposes
other than resetting, ensure that they do not meet any reset condition Y.

4. Use a Restart function block downstream for restarting the machine.

5. Signal propagation times via Flexi Loop communication always result in longer sig-

@

nal times (pulse durations) in the Flexi Soft logic.

NOTE

Please note that due to the signal propagation times, a Flexi Loop input signal may
be longer in the Flexi Soft logic (longer pulse duration) than the original signal. The
same applies for the Flexi Loop output signals at AUX_OUT.

Set the minimum reset run time of the Reset and Restart function blocks to 100 ms.

Reset is achieved by pressing and releasing the reset button. This action generates a high-active pulse lasting at least 100 ms but no

longer than 30 s
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— Flexi Loop 1 FLN 480 !' Hft 0 1 Robot XTI0[2].91 Eﬂl
= i . Restart o
=~ Flexi Loop 1 FLK 480 P o . = Re?m
Resat I- @
Flexi Loop safeinput Fle : Reset 4

T 8 ®——sl Fiexi Loop 2FLN4.80 B)|
B Routing 1:N Flexi Loop 2FLN 540 &

B—al Flexi Loop 2 FLN 620 Bl

® Static1 # o 0 Bl Floshing moce 1 Flexil |
€ _ -—

Routing 1: 5 Flashing mode 1 Flexil
B——=i Flashing mode 1 Flexil &l

Figure 18: Realization of reset and restart as well as flashing mode in the logic editor

The implementation of reset and restart is shown at the top of the example.

The implementation of the flash mode is shown at the bottom of the example.

Flashing on Reset required

To display message signals (such as lamps) at the non-safe outputs of the Flexi Loop
nodes, use the output options Blink Mode 1 and Blink Mode 2 of the Flexi Loop nodes. The
Reset required output of the Reset function block cannot be used for this purpose, due to
the signal propagation times.

In the previous example, flash mode 1 for all three Flexi Loop nodes is switched on
through the logic 1 input bit and the routing function block.

The actual condition Reset required is implemented by the AND connection of the enable
condition and the negation of the enabling.

4.4.7 Implement of a solenoid interlock

8014523/1271/2019-09-06 | SICK
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The switch with dual-channel lock (consisting of safety switch and lock) and single-channel
normally open (actuator feedback signal) elements are connected to the Flexi Loop node.

—  SICK
FLExToop
[1]FLN-EMSS8 [2] FLT-TERM

Figure 19: Elements on the EMSS node

@ In = safety switch
@ Out = locking device
©) In = single-channel N/O contact
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In the logic editor, the Flexi Loop safe input safe input bit (safe cut-off signal for the corre-
sponding Flexi Loop line) and the single-channel normally open non-safe input bit (for the
actuator) must be processed in the application.

The safety switch diagnostic bit for the EMSS node can also be processed. It is by means
of this process that the cut-off information is assigned to the corresponding node.

% Flexi Loop safe input Fle !—l' 10 r
1 +
=~ Flexi Loop 1 FLM 480 g——a 5

Routing M:N r

@ FlexiLoop 1 FLM 4.4 ﬂ—l 3 II

= Single channel MO XTIC *—Ij Flexi Loop 2.FLM 7.40U @I
. 1 1 . .
@ Static 1 o—al Deactivate output monit &l

Ht -

Routing M:N
4

Figure 20: Locking device in the logic editor

The output bit Interlock with locking must be controlled by the application to lock the lock-
ing device.

Output monitoring must be deactivated with a logic 1 input bit (see "Output options",
page 19).

4.5 Assemble a Safe Series Connection

Prerequisites

¢ You ahve to be connected to the device.

Transfer configuration

1.  Click the Transfer button on the menu bar.

v The transfer starts and a progress bar shows the progress.
Next, you can start the main module.

2. Click Yes.

v The Flexi Loop nodes and the Flexi Loop accessories are displayed in the software
during operation.
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Figure 21: Assemble a Safe Series Connection

In the Flexi Loop window you can see the LED statuses of the Flexi Loop node and the
Flexi Loop accessory. In the catalog, you can see the connected elements in tabular
form.

Restarting

=
“g

Figure 22: Restart button
With the illustrated button, you can restart the safe series connection.
Diagnostics

Figure 23: Diagnostics button

With the illustrated button, you can start the diagnosis of the safe series connection.

Use the diagnostics if the Flexi Loop line is interrupted at any point. The software deter-
mines the number of nodes that are still functioning.

When you start the diagnostics, the safe series connection switches off.

4.6 Connection to gateways
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The data can be transferred to the higher-level controller over the respective gateway
via Data Set 1.

Within Data Set 1, you will find the bytes of the safe series connection under Available
Data > Flexi Loop.
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Via record set 1, 50 bytes can be transferred and mapped into the data telegrams of
the gateways within the software interface.

Report

The Report window contains information about the corresponding project, including a list
of all configuration settings and wiring instructions.

NOTE
@ The report is an important part of the documentation of the safety-related validation of
a machine or a system.

The report contains a Flexi Loop option under Configuration in the selection tree.

If this option is enabled, when the report is viewed, data is also generated for the
secure series connection, the module to which the secure series connection is con-
nected, and each individual Flexi Loop node and Flexi Loop accessory.

The “Flexi Soft in the Flexi Soft Designer Configuration Software” operating instructions
contain extensive information about using the report.
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5 Troubleshooting
51 In the event of faults or errors
WARNING

Ineffectiveness 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.

» Set the machine out of operation if the fault cannot be clearly assigned and the
fault cannot be safely rectified.

NOTICE

» Disconnect from the voltage supply before making any changes.
» Restart the system after restoring a lost connection or repairing a cable break.

5.2 SICK support

If you cannot remedy the error with the help of the information provided in this chapter,
please contact your SICK subsidiary.

53 Diagnostics using Flexi Soft
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Once you have completed your project and have established a connection to your Flexi
Soft system, you have the option in the software of performing diagnostics on your sys-
tem. The top half of the Diagnostics window has a list of all the messages, information,
warnings, and error messages in your system, including the Flexi Loop nodes.

If you click one of the entries in the list, details on the selected message are displayed
in the bottom half of the window.

The “Flexi Soft in the Flexi Soft Designer Configuration Software” operating instructions
contain extensive information about diagnostics.
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