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Safety Guidelines

This manual contains notices that you should observe to ensure your own personal safety, as well as to
protect the product and connected equipment from damage. These notices are highlighted in the
manual by a warning triangle and are marked as follows according to the level of danger:

Danger
Indicates that death, severe physical injury, or substantial property damage will result if proper
precautions are not taken.

>

>

Warning
Indicates that death, severe physical injury, or substantial property damage can result if proper
precautions are not taken.

Caution
Indicates that minor physical injury or property damage can result if proper precautions are not taken.

>

Caution
Indicates that property damage can result if proper precautions are not taken.

Notice
Indicates important information relating to the product or draws special attention to part of the
documentation.

Qualified Personnel

This device/system may only be set up and operated by qualified personnel. Qualified personnel are
defined as persons who are authorized to commission, to ground, and to tag circuits, equipment, and
systems in accordance with established safety practices and standards.

Proper Use

Note the following:

Zfii& Warning

This device and its components may only be used for the applications described in the catalog or the
technical description, and only in connection with devices or components from other manufacturers
which have been approved or recommended by Siemens.

This product can only function correctly and safely if it is transported, stored, set up, and installed
correctly, and operated and maintained as recommended.

Trademarks
SIMATIC®, SIMATIC HMI®, and SIMATIC NET® are trademarks of Siemens AG.

Other names in this publication might be trademarks, the use of which by third parties for their own
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Introduction

These instructions will guide you step-by-step through the configuration and programming
with S7 Distributed Safety based on a concrete example.

You will learn about basic functions and the special properties of S7 Distributed Safety.

It should take one or two hours to work through this example depending on your
experience.

Requirements for the Example
The following requirements must be met:

» In order to understand these Getting Started instructions, you need general knowledge
about automation technology and also need to be familiar with the base software,
STEP 7.

* You need an S7-300 station consisting of:
- Power supply (PS) with 2 A
- CPU 315F-2 DP with an inserted MMC
- Distributed I/O system ET 200S with:
- Interface module IM 151-1 HIGH FEATURE
- Power module PM-E 24-48 V DC
- Terminal modules such as TM-E30S44-01 and TM-E30C44-01
- Fail-safe digital input module ET 200S 4/8 F-DI DC24V
- Fail-safe digital output module ET 200S 4 F-DO DC24V / 2A
- Power module PM-E 24 V DC
- Digital electronic module 2DI1 24 V DC ST
- SIGUARD laser scanner LS4-4/P1 with PROFIBUS interface

+ The following software packages must be correctly installed on your programming
device featuring an MPI interface:

- STEP 7 as of version 5.3, service pack 1
- S7 Distributed Safety as of version V5.3

- GSD file of the laser scanner (this is included in the product package of the laser
scanner; the file is also available in the Internet at
http://www.siemens.com/automation/service&support).

» If the hardware components are not available, you can also use the add-on package
S7-PLCSIM (hardware simulation program) as of version 5.3. This add-on package
will enable you to simulate the hardware components as described in these Getting
Started instructions.

» The programming device must be connected to the F-CPU via the MPI/DP interface
(187.5 Kbps baud rate).

* The hardware must be fully installed and wired. Relevant information for this is
provided in the manual, ET 200S Distributed I/O System, Fail-Safe Modules

» A description of the installation and wiring of the CPU 315F-2 DP is provided in the
Getting Started Collection, Automation System S7-300, CPU 31x: Commissioning.

S7 Distributed Safety
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A Warning

As a component in plants and systems, the S7-300 is subject to special standards and
regulations depending on the area of application. Please observe current regulation on
safety and accident prevention such as IEC 60204-1 (Emergency Stop Equipment),

EN 954-1 (Safety Related Parts of Control Systems) and IEC 61508 (Functional Safety).

The example in these Getting Started instructions serves as an introduction to
configuring and programming with S7 Distributed Safety. It does not lead to effective
operation in every case. Before you do this, we highly recommend that you refer to the
latest version of the manual, S7 Distributed Safety, Configuring and Programming. The
warnings and additional notes this manual contains must be heeded at all times even if
they are not repeated in this document!

Serious injury and damage to machines and equipment may result if these regulations
are neglected.

Design and Tasks in the Example

Safety door

Emergency
stop

Laser scanner

TLLT AW
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Procedure

Production cell with access protection

The walk-in production area is monitored with a laser scanner. The service area is
secured by a safety door.

Entering the production area or opening the safety door results in a stop or shutdown of
the production cell similar to an emergency stop.

The system can only be started when the emergency stop is interlock deactivated, the
safety door is closed and the laser scanner detects no one in the protected area. User
acknowledgment is required on site to restart production after the emergency stop has
been activated or the safety door has been opened.

Configuration

Using HW Config you configure an ET 200S fail-safe digital input module to connect an
emergency stop switch and the position switches for monitoring a safety door, an

ET 200S fail-safe digital output module to connect a motor, an ET 200S digital standard
electronic module for user acknowledgment and feedback loop, and a laser scanner.

The configuration is described in steps 1 to 8.
Programming
Once the configuration is successfully completed, you can program your safety program.

In our example, a fail-safe block is programmed with an emergency stop, a safety door
function, a feedback loop (as restart protection when there is an incorrect load) and user
acknowledgment for the reintegration. The block is then compiled to a safety program.

The programming is described in steps 9 to 19.
Acceptance test

Supporting measures for acceptance are described in the appendix.

Installation on the PROFIBUS DP

PROFIBUS-DP

ol 1

SIGUARD
ET 2005 Laser scanner
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Wiring Overview for ET 200S

Phi-E 4BF-Dl 4F-DO
DC24-48Y

FM-E DC24Y
IM1521-1 HF

User
acknowled gment

Emergency @ (|-
stop

Feedback

Safety door
contacts ﬁ loop
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Step 1: Wiring

/N

Warning

You may come into contact with live electrical wires connected to the power mains. Only
wire the §7-300 and ET 200S when they are disconnected from the mains.

A description of the installation and wiring of the CPU 315F-2 DP is provided in the
Getting Started Collection, Automation System S7-300, CPU 31x: Commissioning.

Configuration of the Hardware

Step 2: Configuration of the CPU 315F-2 DP using HW Config

Using HW Config, you configure:
+ CPU 315F-2 DP
» Distributed 1/0 system ET 200S with:
- Interface module IM 151-1 HIGH FEATURE

- Fail-safe digital input module ET 200S for connecting an emergency stop switch and

the position switches for monitoring a safety door

- Fail-safe digital output module ET 200S for connecting a motor

- Digital standard electronic module ET 200S for user acknowledgment and feedback

loop

» Laser scanner for area monitoring (fail-safe DP standard slave).

Sequence | Action Result

1 Create a new project in the SIMATIC Manager (for example, The SIMATIC 300 station

"DS_Getting Started") and insert a SIMATIC 300 station. appears in the SIMATIC
Manager.

2 Open HW Config by selecting the SIMATIC 300 station and HW Config opens.
open the object (for example, with Ctrl+Alt+O).

3 In the "Hardware Catalog” window, select the "Standard”
hardware profile from the "Profile” pull-down list .

4 Drag and drop a rail from the hardware catalog into the HW A dialog box opens for setting
Config window, the power supply module (for example, PS307 the PROFIBUS properties of the
2A) and the desired F-CPU (for example, CPU 315F-2 DP). new subnet.

Required path:
1.) Rail: \SIMATIC 300\RACK-300
2.) Power supply: \SIMATIC 300\PS-300
3.) CPU 315F: \SIMATIC 300\CPU-300\CPU 315F-2 DP
(6ES7 315-6FF01-0ABO).

5 Click on "New”. The fail-safe module will be
The dialog box for setting the PROFIBUS properties of the new | later connected to the F-CPU
subnet shows the newly created PROFIBUS subnet. Close the | over the new PROFIBUS
dialog box with "OK." subnet.

6 Double-click on the CPU 315F-2 DP in the configuration window | The dialog box "Properties -
to set the properties of the F-CPU. CPU 315F-2 DP” opens.

S7 Distributed Safety
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Sequence

Action

'Result

7

Select the "Protection" tab. Make the following settings in the "Level of protection" field:

1.) Press the option button "1: Access protection for F-CPU" and select the option

"Removable with password".

2.) Press the option button "3: Write/read protection" and enter a max. 8-digit password for
the F-CPU, for example, "pw_fcpu". Type your password again in the field "Enter again"”.

3.) Mark the check box "CPU contains safety program".

The dialog box should now appear as follows:

Properties - CPU 315F-2 DP - {(RD/52)

General I Startup I CyclesClack Memary I Retentive Memary I |nterrupts I Time-of-Dray [ntermupts
Cyclic Intermupts I Diagnostice/Clock Fraotection Cormmunication I F Parameters
— Level of pratection — hMode

' . Access protect. for F CPLE P g
¥ Eemovable with passwaord LI0CEss mods
_ _ Bermizzsible eycle ncrease wia
20 wiite-protection test functions: =
3 wiite-Aread pratection
Pazzword; @ Test mode
Enter again:
W CPU contains safety
program
Cancel Help

S7 Distributed Safety
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Sequence |Action 'Result
8 Change to the "F-Parameters" tab.
Here, you can change the following parameters or accept the default settings:
- Basis for the PROFIsafe addresses
- Number range for F-data blocks
- Number range for F-function blocks
- Amount of local data used by the F-system.
Leave the default values for our example.
The dialog box appears as follows:
Properties - CPU 315F-2 DP - (RD,/52) |
General | Startup | Cycle/Clock Memon I Retentive bMemony | Interuptz | Time-of-Day Intemupts |
Cychc [nterrupts I Diagnostics/Clock I Frotection I Commurication F Parameters
Parameter | " alue
=&
1y PROFIsafe
LE] B aze for PROF|zafe addresses 2000
=+ F data blocks
[Z] fram [DE] g
[Z] to[DB] 1023
=H=3 F function blocks
[Z] from [FEB] 1638
[Z] to[FB) 2047
=+ F lacal data
L[] Size 792
Cancel Help
Note: F-blocks are automatically added during the compilation of the safety program to ensure that
it is runtime capable. You must reserve a range of numbers for the automatically added F-blocks.
Use the default settings for our example. If the configured band of numbers is insufficient, S7
Distributed Safety signals this with an error message. You must then increase the size of the
number band accordingly.
9 Click "OK" to confirm. The message window closes.

S7 Distributed Safety
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Sequence |Action 'Result

10 Change to the "Cyclic Interrupts" tab and set the call time for the cyclic interrupt OB 35 to 50 ms.
(The safety program is called and run at fixed time intervals in the cyclic interrupt OB.)
The dialog box should now appear as follows:

Properties - CPU 315F-2 DP - (RO,/52)

General | Startup | Cycle/Clock Memaory I FRetentive kemaony I Interrupts I Tirne-of-Dlay Interrupts
Cyclic: |nterrupts Diagnosticz/Clock I Protection I Communication I F Parameters

Frocesz image partition

Priarity E secution [ms] Fhasze offzet [mz]
oean |7 [Fomo o [oerr -]
mpzl |8 [zo00 o [oerr =
opaz. |8 [1o00 [ [oerr =]
oezz [io [5o0 [ [oerr =
mEas [ [z00 o [oerr =]
oe3s iz [5d o [oerr =]
oeze i3 [50 o [oerr =]
mezz. 14 [z0 [ [oerr ]
oezz  [is IE o [oerr =]

Cancel | Help |

11 Click "OK" to confirm. The dialog box "Properties -
CPU 315F-2 DP” closes.

The configuration of the F-CPU
is now completed.

S7 Distributed Safety
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Step 3: Configuration of an ET 200S Distributed I/0 System Using HW Config

Sequence | Action Result

1 In the "Hardware Catalog” window, select the "Standard”
hardware profile from the "Profile” pull-down list.

2 Drag and drop the IM 151-1 HIGH FEATURE interface module | A dialog box opens for setting
from the hardware catalog (PROFIBUS DP\ET 200S) onto the |the PROFIBUS interface
PROFIBUS subnet in the HW Config window. properties.

3 Enter "3" as the address.

The dialog box should now appear as follows:
Properties - PROFIBUS interface IM151-1 High Feature
Geheral  Parameters |
Address IE "I
Tranzmizzion rate; 1.5 Mbps
Subnet:
--- hiot hitwiorked - e,
Properties. ..
[Ve|ete
Ok Cancel Help
Close the dialog box with "OK".
You have now set up a DP station with the address 3 on PROFIBUS subnet "(1)".

4 Double-click on the IM 151-1 HIGH FEATURE in the The dialog box "Properties - DP
configuration window to set the properties of the interface slave” opens.
module.

5 Confirm your settings with "OK". The dialog box "Properties - DP

slave” closes.

6 Drag and drop a PM-E 24-48 V DC power module from the The configuration of the IM151-
hardware catalog to slot 1 of the IM 151-1 HIGH FEATURE 1 HIGH FEATURE is now
interface module. completed.

Required path:
1.) \PROFIBUS DP\ET200S\IM151-1 HIGH FEATURE\PM

S7 Distributed Safety
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Step 4: Configuration of an F-DI Module for Connecting an Emergency Stop Switch

and the Position Switches for Monitoring a Safety Door

Sequence | Action

| Result

1 Drag and drop a 4/8 F-DI DC24YV fail-safe digital input module
from the hardware catalog to slot 2 of the ET 200S.
Required path:
1.) \PROFIBUS DP\ET200S\IM151-1 HIGH FEATURE\DI
(6ES7 138-4FA01-0ABO0)

2 Double-click on the 4/8 F-DI DC24V in the configuration window | The dialog box "Properties - 4/8
to set the properties of the input module. F-DI DC24V” opens.
3 Select the "Addresses" tab.

Leave the default address "0" for our example.
The dialog box appears as follows:

Properties - 4/8 F-DI DCZ24Y - {R-,/52)

Geheral Addresses |F'arameter|

— lnputs
Start; I!— Process image:
End: 5 Iﬁ
— Outputz
Start: IEI— Procezs image:
End 3 el

Cancel Help

and output data range are assigned identical values.

Note: If you wish to change the values, you need to ensure that the start addresses of the input

12
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Sequence

Action 'Result

4

Change to the "Parameter" tab. Here, you can change the following parameters or accept the
default settings:

- F-parameters (PROFIsafe parameters)

- Module parameters (global module parameters)

- Channel-specific parameters.

In our example, channels 0 and 4 should be connected to a two-channel emergency stop switch
(emergency stop). Make the following settings (as highlighted in the figure):

Properties - 48 F-DI DCZ4Y - (R-/52)

General I Addrezses  Parameter

Parameter Walue
[= =53] Parameters
F parameters
—H—3 Module parameters
[Z] Input delay 3 ms)
[Z] shart-circuit test cyclic
[E] Activated TN
[Z] Evaluation of the sensgts loo2 evaluation N\
[Z] Type of sensor intercpnn... | 2 channel equivalent )
[£] Behavior at discrepan 0 - Supply value /
[£] Discrepancy time (ms) 10 /
FH_] Chanmel 1, 5
FH_1 Chanmel 2, &
FH_] channel 3, 7

Cancel

Note about "F-Parameters”: The PROFIsafe addresses must be unique throughout the network
and for all stations. The addresses are assigned automatically to prevent incorrect assignment of
parameters. The PROFIsafe destination address must be set per DIL switch on the F-module. The
PROFIsafe source address is assigned by the F-CPU ("Base for PROFIsafe addresses" F-
parameter).

Help

A valid current safety message frame must be received by the F-CPU within the fail-safe
monitoring time. Otherwise, the fail-safe module goes to the safe state.

The fail-safe monitoring time must be set high enough for the message frame delay to be tolerated
on the one hand, and low enough for the process to react as fast as possible and without
impairment when an error occurs on the other. The calculation table 'S7cotia.xls‘ can aid you in
determining the optimal time. This file is available on the Internet:
http://www4.ad.siemens.de/ww/view/de/ under the contribution ID 19138505.

Leave the default settings for the F-parameters unchanged for our example.

Note about "Module parameters": For a cyclic short-circuit test, you have to use the internal
sensor supplies for all sensors connected to the F-module and deactivate any unused channels.
Otherwise, errors will be detected on these channels.

Leave the default settings for the module parameters unchanged for our example.

Note about "Channel x, y" parameters: The "evaluation of the sensors" and "type of sensor
interconnection" should be configured according to the sensor wiring. The sensor wiring and the
safety quality of the sensor are decisive for the safety class that can be achieved.

Deactivate the channels that are not used.

Note about "1002 evaluation”, "Behavior at discrepancy" and "Discrepancy time" (see
highlight in figure): The "Discrepancy time" configure here starts when different levels (or same
levels with nonequivalence testing) are detected for two associated input signals ("1002
evaluation” of the sensor). When discrepancy time expires within the module and depending on
the configuration of the discrepancy response, the "last, valid value" or "0" from the affected input
channel is made available to the F-CPU.

S7 Distributed Safety
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Sequence

Action

'Result
5 In our example, channels 1 and 5 should be connected to the position switches for monitoring a
two-channel safety door. Make the following settings (as highlighted in the figure):
Properties - 48 F-DI DCZ4Y - (R-/52)
Generall &ddresses  Parameter
Parameter Walue
[= =53] Parameters
|_7] F parameters
—H—3 Module parameters
[Z] Input delay 3 ms)
[Z] shart-circuit test cyclic
] Channel 0, 4
[Z] Activated \
[£] Evaluation of the sefsors lool evaluation )
[Z] Type of sensor interdgnn... 1 channel /
[£] Behavior at discrepanc /
[£] Discrepancy time (ms) B ]
FH_1 Chanmel 2, &
FH_] channel 3, 7
Cancel Help
6 Deactivate the unused channels 2, 6 and 3, 7 by unmarking the | A message window opens
"Activated" check boxes and confirm your changes with "OK". informing you that the safety
program must be compiled
again due to your change.
7 Click "Close" to confirm. The message window closes.
8 Confirm your settings with "OK".

The dialog box "Properties - 4/8
F-DI DC24V” closes.

The configuration of the F-input
module is now completed.

14
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Step 5: Configuration of an F-DO Module for Connecting a Motor

Sequence

Action 'Result

1

Drag and drop a 4 F-DO DC24V / 2A fail-safe digital input
module from the hardware catalog to slot 3 of the ET 200S.
Required path:
1.) \PROFIBUS DP\ET200S\IM151-1 HIGH FEATURE\DO
(6ES7 138-4FB01-0AB0)

Double-click on the 4 F-DO DC24V / 2A in the configuration The dialog box "Properties -
window to set the properties of the output module. 4 F-DO DC24V / 2A” opens.

Select the "Addresses” tab (See F-DI Configuration above).
Leave the default address "6" for our example.

Note: If you wish to change the values, you need to ensure that
the start addresses of the input and output data range are
assigned identical values.

Change to the "Parameter" tab. Here, you can change the following parameters or accept the
default settings:

- F-parameters (PROFIsafe parameters)

- Channel-specific parameters.

In our example, a motor should be indirectly switched on channel 0 through two contactors. Make
the following settings (as highlighted in the figure):

Properties - 4 F-DO DC24Y,/28 - (R-/53) |

General I tddresses  Parameter

Parameter Walue
[E] =4 Parameters
F pararneters
=+ Module parameters
-
[£] Activated
[£] Read-back time 1 {ms) )
[£] Diagnastics: wire Braak
7 Do channel 1 e

| 7] DD channel 2
|7 DD channel 3

Cancel Help

Note about "F-Parameters": See Step 4.

Leave the default settings for the F-parameters unchanged for our example.

Note about "DO channel x" parameters: Each output channel has its own configurable readback
time. This time specifies the maximum duration of the shutdown test for the corresponding channel
and it therefore also specifies the readback time for the shutdown cycle of the channel.

You use a wire break test for monitoring the connection of the output to the load.

S7 Distributed Safety
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Sequence

Action

'Result

5

Deactivate the unused DO channels 1, 2 and 3 and confirm your
changes with "OK".

A message window opens
informing you that the safety
program must be compiled
again due to your change.

Click "Close" to confirm.

The message window closes.

Confirm your settings with "OK".

The dialog box "Properties -
4 F-DO DC24V / 2A” closes.

The configuration of the F-
output module is now

completed.

Step 6: Configuration of a Standard DI Module for User Acknowledgment and the
Feedback Loop

Sequence

Action

'Result

1

Drag and drop a PM-E 24 V DC power module from the
hardware catalog to slot 4 of the standard DI module.

Note: The power module has to be configured because a
combination of F-DI / F-DO modules and standard DI / DO / FM
modules is not allowed within a voltage group for
AKG6/SIL3/Cat.4 applications. A new voltage group must always
begin with a power module.

Drag and drop a 2Dl 24 V DC ST digital electronic module from
the hardware catalog to slot 5 of the ET 200S for non-safe
signals (user acknowledgment and feedback loop) and set the
start address to "11" for our example (same procedure as for the
standard program).
Required path:

1.) \PROFIBUS DP\ET200S\IM151-1 HIGH FEATURE\DI

The configuration of the
electronic module 2DI1 24 V DC
ST is now completed.

Step 7: Configuration of a SIGUARD LS4-4/P1 Laser Scanner (fail-safe DP standard

slave)
Sequence | Action Result

1 In the "Hardware Catalog” window, select the "Standard”
hardware profile from the "Profile” pull-down list .

2 Drag and drop a laser scanner (for example, "SIGUARD Laser | A dialog box opens for setting
Scanner LS4-4/P1") from the hardware catalog (PROFIBUS the PROFIBUS interface
DP\Additional Field Devices\General) into the window of HW properties.

Config.
Note: The GSD file for the laser scanner must be already
installed on the PG/PC.

3 Enter "4" as the address and confirm with "OK". The dialog box "Properties -
You have now configured a DP station with address 4 on the PROFIBUS Interface” closes.
PROFIBUS subnet "(1)" (See Step 3, IM 151-1 Configuration).

4 Select the laser scanner in the configuration window and The dialog box "Properties - DP
double-click in the line of the laser scanner below in the detail | g|gyve” opens.
view to set its properties.

16
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Sequence

Action Result

5

Select the "Address/ID" tab.

Leave the default address "12" for our example.

Note: If you wish to change the values, you need to ensure that
the start addresses of the input and output data range are
assigned identical values.

6 Change to the "PROFIsafe" tab and make the following settings:
1.) Select the "F_Dest_Add" parameter, click on the "Change value" button and enter (500 +
DP address =) "504". Close the dialog box with "OK".
2.) Select the "F_WD_Time" parameter, click on the "Change value" button and enter a value
in ms for the F-monitoring time in the fail-safe DP standard slaves, for example, "150".
The dialog box should now appear as follows:
Properties - DP slave x| |
Address ¢ IDI Parameter &ssignment  PROF|zafe |
Parameter name |VaMe | Change value.. |
F_Check_Seqhr Mo Check,
F_SIL sIL2
F_CRC_Length 1
F_Par_Wersion 1]
F Source_Add 2002
F Dest_&dd R4
i w0, Ti 150
Current F parameter CRC [CRCT] hexadecimal:
1E5T
Ok Cancel Help
Note about F_WD_Time: A valid current safety message frame must be received by the F-CPU
within the fail-safe monitoring time.
The fail-safe monitoring time must be set high enough for the message frame delay to be tolerated
on the one hand, and low enough for the process to react as fast as possible and without
impairment when an error occurs on the other.
The "F_WD_Time" parameter can be setin 1 ms increments. The range of the "F_WD_Time"
parameter is specified by the device database file (*.GSD file).

7 Confirm your change with "OK". A message window opens
informing you that the safety
program must be compiled
again due to your change.

8 Click "Close" to confirm. The message window closes.

9 Confirm your settings with "OK". The dialog box "Properties -

DP slave” closes.

The configuration of the
SIGUARD LS4-4/P1 laser
scanner is now completed.

S7 Distributed Safety
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Step 8: Save, Compile and Download the Hardware Configuration

Sequence | Action Result
1 Close the hardware configuration by calling the menu command | Your project is compiled.
Station > Save and Compile.
2 Transfer the configuration when the F-CPU is in STOP with the | The "Select Station Address”
menu command PLC > Download to Module. dialog box opens.
3 Select the F-CPU and confirm with "OK". The data are transferred from the
PG to the F-CPU.
You have now finished
configuration of the hardware for
the tasks involved in the
example.
Summary: Configuration of the Hardware

18

Up until now, you have used HW Config to configure:

CPU 315F-2 DP
Distributed I/O system ET 200S with:
- Interface module IM 151-1 HIGH FEATURE

- Fail-safe digital input module ET 200S for connecting an emergency stop switch and
the position switches for monitoring a safety door

- Start addresses of the output and input data ranges: both 0
- Channels 0 and 4 for emergency stop
- Channels 1 and 5 for safety door position switches

- Fail-safe digital output module ET 200S for connecting a motor

- Start address of the output and input data ranges: both 6
- Channel 0 for indirect switching of a motor through two contactors

- Digital standard electronic module ET 200S for user acknowledgment and feedback
loop

- Start address: 11
Laser scanner for area monitoring (fail-safe DP standard slave)
- Start address of the output and input data ranges: both 12.

Now you are ready to program the safety program.

S7 Distributed Safety
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Programming the Safety Program
F-1/0O Data Blocks

For each compilation in HW Config, an "F-1/0O DB" is automatically created for each F-1/0
and a symbolic name is entered for it in the symbol table. You can view the F-1/0 DBs
generated for the example I/O in the block container. These are the F-data blocks

DB 819, DB 820 and DB 821.

QSIMA.TIE Manager - [DS_Getting_Started -- C:\Program Files' Siemens'Step7s7projiDs_Getti]  [H=] E3

-£5 D5 _Getting_Started £ P?.‘ETE‘?FE 3 OB1 &3 FBE1638
EI-- SIMATIC 300(1) i} FE1639 2 FB1R40 = DEE18
E--- CPU 315F-2 DF 3 DB219 &3 DBE20 &3 DBE21
El-{z7] 57 Programi1]

i{B] Sources

The symbolic name of the F-I/O DB is made up of the fixed prefix "F," the start address of
the F-I/0O, and the names (maximum 17 characters) entered in the F-l/O object properties
in HW Config.
Symbolic name in our example:
-"FO0000_4 8_F_DI_DC24V": fail-safe digital input module 4/8 F-DI DC24V

(= DB 819)
-"FO0006_4 F_DO_DC24V_2A" fail-safe digital output module 4 F-DO DC24V / 2A

(= DB 820)
- "FO0012_196": SIGUARD LS4-4/P1 laser scanner (= DB 821).
You can access the variables of the F-I/O DB with "fully qualified DB access" (that is, by
specifying the symbolic name of the F-1/0O DB and by specifying the name of the variable).
F-Shared DB
The "DB 818" in the block container of our example is "F-Shared-DB". The F-shared data
block is a fail-safe block that is automatically inserted and contains all of the shared data
of the safety program and additional information needed by the F-system.

Procedure
In our example, a fail-safe block should be programmed with a safety door function, an
emergency stop function (safety circuit for shutdown when an emergency stop occurs,
when the safety door is open or when someone enters the protected area monitored by
the laser scanner), a feedback loop (as restart protection when there is an incorrect load)
and user acknowledgment for the reintegration. The block should then compiled to a
safety program.

Inputs and outputs in the safety program

Following the configuration of the hard as described in steps 1 to 8, the following fail-safe
I/0O DBs are available for programming the example safety program:

Configured Hardware Start | Symbolic name F-/0 DB
add.
Fail-safe digital input module 4/8 F-DI 0 FO0000_4 8 F_DI_DC24V DB 819

DC24V (6ES7 138-4FA01-0AB0)
Fail-safe digital output module 4 F-DO 6 F00006_4_F _DO_DC24V_2A | DB 820
DC24V / 2A (6ES7 138-4FB01-0ABO)
Digital electronic module 2DI1 24 V DC ST |11 - -
SIGUARD LS4-4/P1 laser scanner 12 F00012_196 DB 821

S7 Distributed Safety
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Specify symbolic names for the fail-safe input and outputs (as you do in the standard

program). In our example, these are:

Inputs and outputs in the safety program

Symbolic name

10.0 for emergency stop

Emergency stop

10.1 for safety door position switch

Safety door contact 1

10.5 for safety door position switch

Safety door contact 2

Q6.0 for motor starter

Load

111.0 for acknowledgment

Ack. button

111.1 for feedback loop

Feedback loop

Q12.0 for protected area control

LS4_Protected_field_bit_0

Q12.1 for protected area control

LS4 Protected field bit 1

Q12.2 for protected area control

LS4_Protected_field_bit_2

112.7 for safe shutdown

LS4_0SSD

Note: Adhere to the rules for creating the program structure as described in the chapter
"Defining the Program Structure" of the S7 Distributed Safety, Configuring and

Programming manual.
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Step 9: Creating an F-FB with the F-FBD Programming Language

Sequence | Action Result
1 Insert a F-FB. Open the block container of the The dialog box "Properties -
SIMATIC Manager and select the menu command Insert > S7 | Function Block” opens.
Block > Function Block. You can also use the "Insert New
Object" shortcut menu.
2 In the "General - Part 1" tab, enter a name for the F-FB (for example, "FB100"). Select "F-FBD" as
the programming language.
The dialog box should now appear as follows:
Properties Functionslock |
General - Part 1 | General - Part 2 I Calls I Attributes I
Mame: IFB'I oo v Hultiple Inztance Capability
Svmbolic Mame: I
Symbol Comment: |
Created in Language: F-FED -
Project path: I
Sk locati
DFES;?:CECE on IE:'\F'n:ugram FilezhSiemenzhStepaFpoiDS_Geth
Code Interface
Date created: 2802004 22332 P
Laszt modified: 25M0/2004 2:23:32 P 25M0/2004 2:23:32 Prd
Comment: ;I
Corcel | Hep |
3 Close the dialog box with "OK". The F-FB is generated in the
block container and highlighted
with a yellow background.
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Step 10: Edit and Save the F-FB in the FBD Editor

Sequence | Action Result
1 Double-click on the F-FB in SIMATIC Manager. The dialog box for assigning a
password for the safety program
opens.
2 Enter (2x) a max. 8-digit password for the safety program, for | The FBD/LAD Editor opens, see
example, "pw_fprog". figure below.
3
HSLAD/STL/FBD - [FB100 -- DS_Getting_Started_en'SIMATIC 300(1)\CPU 315F-2 DP]
i - File Edit Imsert PLC Debug Wiew Options “Window Help - |ﬁl|5|
Dl(-(E] 8] 3|52 || el = 2l
s ] i ] e R 0 i e B
Contents 0f: 'Eavironment’Interface' ﬂé
E‘"@ Interface |Na'l'rla
ik IH o {1 B Mews nstwork
R  0UT [#-{&] Bt lagic
-2k IN_OUT "k IN_OUT [H-{€] Comparator
--dBk STAT B STAT [H-{=g Canverter
L@ TEMP @ TEMD [+-{gE] DB call
5] Jumps
[e-{z1] Integer function
|| | == Move
FELOD : Title: [ [H-{3d Program cantral
Comment : [H-{ai7] Status bits
: F-{Zg Word logic
-{gH FE blacks
m: Title: @ FC blacks
comgpene. . M1 Al Multiple instances
- Libraries
s
‘I I _'Ij N Program eleme... Im-
Press F1 to get Help, 2 [offline |abs <52 w1 Insert | 4
Note: The F-FBD and F-LAD programming languages correspond in principle to the standard
FBD/LAD languages. The standard FBD/LAD editor in STEP 7 is used for programming.
The primary differences between the F-FBD and F-LAD programming languages and their
standard counterparts are limitations in the operation set and the data types and the address areas
that can be used (see S7 Distributed Safety, Configuring and Programming manual).
The following are displayed in the F-Program Elements Catalog:
e  Supported operations
e F-FBs and F-FCs from the block container of your S7 program
o F-blocks from F-libraries, e.g., F-application blocks of Distributed Safety F-library (V1), for
safety door monitoring etc.
e Multiple instances.
S7 Distributed Safety
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Sequence |Action |Result
4 Assign special colors for non-safe data in the F-block.
To do this, select the menu command Options > Customize, open the "View" tab, press the
"Select" button and select a "Background Color"; In our example, this is 'light blue' (as highlighted
in the figure below).
Costormze |
General “iew ISTL I L.é.Da"FBDI Elock I SDUICESI Source TthI
—Yiew after Block Open
¥ Symbaolic representation
I Symbaol information
wiith text color: - Select... I
v Automatic syrmbol zelection [for LADYFED)
Sorting of selection list by: IS_I.meoI 'I
I+ Block/network comments
¥ address identification
¥ Permanently forced addresses [FORCE)
[+ Process diagnostic addressse
With background color:
— %iew for Block Types
Logic Blocks: Data Blocks:
ICleated in Language LI IData Wiew LI
— Program element overview
Project Libraries:
IT_l,lpe and number ;I IT_l,lpe and rumber ;I
Ok | Cancel | Help
5 Confirm your change with "OK". The "Customize” dialog box
closes. Now non-safe data will
be highlighted in light blue in the
safety program.
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Step 11: Programming the Safety Door Function

Sequence | Action \ Result

1 Insert the following statical variable for the F-FB:

- "EN_Safety_door" (enable safety door).

2 Insert an FB 217 "F_SFDOOR" (safety door monitoring) into the fail-safe application block from the
F-application blocks container and supply the inputs and outputs as shown in the figure below.
EHLAD/STL/FBD - [FB100 - "Safety_program” -- DS_Getting_Started_en'SIMATIC 300(1)4CPU 315F-2 DP',...\FB100]

i - Flle Edit Insert PLC Debug View Options ‘Window Help =&
DI(e-@| 8| &2 of| cld|[s =le| < OE| & ®ElEE=]Lo-] sl
|Cont,ant,s 0f: 'Environment’Interface’\STAT' [HE=
-8 IN_0UT d Hame Data Type [Rddress Initial Val «
G STAT = ~||| [--&@ Feblocks R
~J@ TEMP EI | | L|J e FC blocks A
Mulkiple instances
m: Safety door monitoring d =8 ‘“ Libraries
_ £l Distributed Safety (¥1)
DEZ17 [ F-System Blocks
_ ¥BZ17 _ g3 F-application Blocks
F Safe,?ii?;u&?m”mg 4T3 FEL73 F_SCAI COMVERT
- -} FBI81 F_CTU IEC_TC
.. —EN -} FB182 F_CTD IEC_TC
-{} FB183 F_CTUD IEC_TC
0.1 {0} FB184 F_TP IEC_TC
i 4O} FBI8S F_TON IEC_TC
contactl" — IN1
-} FBL86 F_TOF IEC_TC
I0.5 -4} FELE7 F_ACK_OP COMVERT
"Safety_door_ -} FEL8E F_2HAND F_FUNC
contactz" — IN2 {0} FBLB3 F_MUTING F_FUNC
40} FBL90 F_loo2DI F_FUNC
DES15-DEXZ. 1 40} FB211 F_2H_EN F_FUNC
l;igirigx; O} FE21Z FMUTP F_FUNC
“FOOOOD 4 & T -} FBZ15 F_ESTOP1 F_FUNC
DI DCZ4§"TQEAS—QBRD_INJ- -} FEZ216 F_FDBACK F_FUNC
- -} FB217 F_SFDOOR F_FUNC
DES819_DEXZ_1 -4} FE223 F_SENDDP COM_FUR
L=SUBSTITUTE & -} FE224 F_RCYDP COM_FUNC
Y‘;EEED‘;CZI‘S’EF -{} FE225 F_SENDS? COM_FUN
o e e (e G e o
DB818.DBX36. 4 {0} FC175 F_SHR_W SHIFT
"F_GLOEDE".VKEL — OPEN_NEC U=$EN_Safety door -4} FC176 F_BOW CONVERT —
A} FC177 F_W_BO CONVERT
DE813_DBX36.4 ACK REQE . L ATHFCI7A F TNT WR Mo T
"F_GLDBDB".VKEJ.—J\CK_NEC ﬂ I v
o DIAGE... F_SFDOOR [ F_FUNC 3
@ ick_button' —ACK ol
ﬂ_| _,Ij i Program elements |E_E Call structure |
Press F1 ta get Help. [ @ [offine labs <52 |Ww1 [nsert [ 4
The non-safe "Acknowledgment button" signal in the standard program has a light blue
background.
Connect the FB 217
Inputs/outputs Parameters Data type Description Default
10.1 IN1 BOOL Input 1 0
10.5 IN2 BOOL Input 2 0
DB819.DBX2.1 QBAD_ IN1 BOOL QBAD signal from the F-1/0 0
DB of the input IN1*
DB819.DBX2.1 QBAD_ IN2 BOOL QBAD signal from the F-1/0 0
DB of the input IN2*
DB818.DBX36.4 OPEN_NEC BOOL Fully qualified access to 1
Variable RLO1 from F-shared DB**
DB818.DBX36.4 ACK_NEC BOOL Fully qualified access to 1
Variable RLO1 from F-shared DB**
111.0 ACK BOOL User acknowledgment (per button) 0
#EN_
Safety_door Q BOOL Output (enable safety door) 0
ACK_REQ BOOL Acknowledgment request 0
DIAG BYTE Service information B#16#0
* = Both the inputs QBAD_IN1 and QBAD_IN2 must be interconnected. In our example, they are
interconnected to the QBAD signal from the F-1/O DB of the 4/8 F-DI to which the safety door
position switches are connected. You can see the block number of the F-1/O DB from the symbolic
name in the symbol table or in the SIMATIC Manager.
** = OPEN_NEC: 1 = Opening required at startup / ACK_NEC: 1 = Acknowledgment necessary.

S7 Distributed Safety
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Sequence

Action 'Result

Note: If you require Boolean constants "0" and "1" in your safety program to assign parameters
during block calls, you can access the "RLO0" and "RLO1" variables in the F-shared DB using fully
qualified DB access. In our example, the F-shared DB in the block container has the number

"DB 818" ("F_GLOBDB".VKE1).

Note: In fail-safe programming, you cannot interconnect, supply with "0" or evaluate the enable
input EN or the enable output ENO.

Save the F-FB and confirm the message with "Yes". The F-block is subjected to a
consistency test and saved
once it completes the test

successfully.

The programming of the safety
door function is now completed.

Step 12: Programming the Emergency Stop Function

Sequence | Action 'Result
1 Insert the following statical variables for the F-FB:
- "EN_Safety_circuit" (enable safety circuit) and
- the auxiliary memory bits "AMBO01" and "AMB02".
2 Insert a new network.
3 Insert the required operations from the program element catalog ("Bit Logic") and supply the inputs
and outputs as illustrated in the figure.
HEHLAD/STL/FBD - [FB100 -- “Safety_program” -- DS_Getting_Started_en'SIMATIC 300(1)\CPU 315F-2 DP',...\FB100]
1 - File Edt Insert PLC Debug “iew Options ‘Window Help _IE‘IEI
D|sE-la| & 4[=l@] oo clal[o =] < T =] o) )|
‘Cont.ent,s 0f: 'Environment)Interface’STAT' =z
B BN_Zafety_door 4 Initial Val|Excl«
'@ EN_Safety circuit - B¥ Mew network. =
2 AMEOL FALSE E'GZI it lagic
B AMEOZ ¥||= amMEOZ Eool 0.3 FALEE = ET e=1
Kl I>|J 4 | ;IJ e
T wor
m: Safety circuit d |
o 7
B $AMEOZ 7 8-
111.0 SR =] [
'\'ﬁ,'"sck_but,t,on" — —_z J ; -[R]
A 5]
E I rRa
10.0 FI
"Emergency_stop" =—— z ~[M]-
#EN Safety door — ; -N-E;]“
#EN_Safety_ = ﬂ
112.7 circuit Bit lagic {<
Safe shutdotwm =
"LE4_OSED" m— et 13 Q
ﬂ_l Llj -HjProgramelements L?_ECa\Istructule
Press F1 to get Help, 2 [offline |abs <52 w2 Insert [chg 4
The non-safe "Acknowledgment button" signal in the standard program has a light blue
background.
4 Save the F-FB. The F-block is subjected to a

consistency test and saved
once it completes the test
successfully.

The programming of the
emergency stop function
(shutdown at emergency stop,
open safety door, violation of
the laser scanner's protected
area ) is now completed.
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Step 13: Programming the Feedback Loop Monitoring

Sequence | Action \ Result
1 Open the F-Library Distributed Safety (V1) and copy the F- The block container of your S7
application block F_TOF (FB 186) from the F-Application program contains the F-
Blocks\Blocks block container into the block container of your S7 | application block F_TOF (FB
program. 186).
2 Insert a new network.
3 Insert an FB 216 "F_FDBBACK" (feedback loop monitoring) into the fail-safe application block from
the F-application blocks container and supply the inputs and outputs as shown in the figure below.
ELAD;’STL,«"FBD - [FB100 -- "Safety_program"” -- DS_Getting_Started_en'\,SIMATIC 300{1),CPU 315F-2 DP...\FB100]
I - File Edit Insert PLC Debug Yiew Options Window Help =18 x|
Dle(2-(E] 8] & |=le] 0| el [= =] 1 B & Ssem=]c]-] |
|Cont,ent,s 0f: 'Enwironment'Interface)STAT' ﬂl
L] IN_OUT d Name Data Type |Rddress Initial Val|Exclus &
B STAT = J -_‘ Multiple instances d
B EN_Safety daor B AMBO1 Bool 0.2 FALZE E‘“ Libraries
8 EN_Safety circuit »| |8 AMBOZ Eool FALEE - El@ Distributed Safety (¥1)
B ailt | T || I
E-g F-Application Blacks
mi Feedback loop ﬁ -4} FB173 F_SCA_1 COMVERT
~{Ck FB181 F_CTU IEC_TC
_— & LBZ1E T} FB182 F_CTD IEC_TC
@ Tornal Pr dbm]fl; ioori -{CF FB163 F_CTUD 1EC_TC
* —— < mmace -4 FB164 F_TP IEC_TC
switching" =— - -{CF FB185 F_TON IEC_TC
.. —EN -{CF FB186 F_TOF IEC_TC
$EN_Safety_ o -4} FB187 F_ACK_OP CONYERT
clreuit = -4} FBI83 F_ZHAND F_FUNC
1 ~{TF FE189 F_MUTING F_FUNC
® r— 4T} FB190 F_loo2DI F_FUNC
loop'  —{FEEDEACK T FE2L1 F_2HEN F_FUNC
[ I} FB212 F_MUT_P F_FUNC
DB820.DEXZ. 1 ~{CF FB215 F_ESTOP1 F_FUNC
L=SUBSTITUTE 4T} FB216 F_FDBACK F_FUNC
4 VALUE Tk FB2L7 F_SFDOCR F_FUNC
‘;E;;gz . 4Tk FB223 F_SENDDP COM_FUN
F DO DCZ4V -4k FB224 F_RCYDP COM_FUNC
" zav.qEAD —|UBAD_FIO 40} FB225 F_SENDS7 COM_FUK
T FReze F_RCYST COM_FUNG
DBS18_DBX36. 6.0 -{TF FC174 F_SHL_W SHIFT
. GL"UEDE" U"Load" -0 FCI75 F_SHR_W SHIFT
- : ATFFCI76 F_RO_W COMYERT
VKEL —ACK_HAC ERROR=.... 4T} FCI77 F_W_BO CONVERT —
I11.0 ACE_REQ ~{IFFCI7E FINT_WR MOVE
[ q - D
button" —ACE DIAG -
F_FLBACK | F_FUNC T
T#50083 —{FDE_TIME ENO -
ﬂ J _'Ij | @Plogram elements EE_E Call slructurel
Press F1 to get Help, [ @ [offine [abs <52 [hw 3 [rsert [cha
The non-safe signals in the standard program have a light blue background.
Connect the FB 216
Inputs/outputs Parameters Data type Description Default
M10.0 ON BOOL 1=activate output 0
111.1 FEEDBACK BOOL Readback input 0
DB820.DBX2.1 QBAD_FIO BOOL QBAD signal from F-1/O 0
DB of output Q*
DB818.DBX36.4 ACK_NEC BOOL Fully qualified access to 1
variable RLO1 from F-shared DB**
111.0 ACK BOOL User acknowledgment (per button) 0
T#500MS FDB_TIME TIME Readback time T#0 ms
Q6.0 Q BOOL Output 0
ERROR BOOL Readback error 0
ACK_REQ BOOL Acknowledgment request 0
DIAG BYTE Service information B#16#0
* = In our example, this is the QBAD signal from the F-1/O DB of the F-DO to which the load is
connected (the contactors). You can see the block number of the F-I/O DB from the symbolic
name in the symbol table or in the SIMATIC Manager.
** = ACK_NEC: 1 = acknowledgment required.
S7 Distributed Safety
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Sequence | Action

'Result

Note: If you require Boolean constants "0" and "1" in your safety program to assign parameters
during block calls, you can access the "RLO0" and "RLO1" variables in the F-shared DB using fully
qualified DB access. In our example, the F-shared DB in the block container has the number

"DB 818" ("F_GLOBDB".VKE1).
Note: In fail-safe programming, you cannot interconnect, supply with "0" or evaluate the enable
input EN or the enable output ENO.

4 Save the F-FB.

The F-block is subjected to a
consistency test and saved
once it completes the test
successfully. The programming
of the feedback loop monitoring
is now completed.

Step 14: Programming the Selection of the Laser Scanner Protection Area

Sequence | Action 'Result
1 Insert a new network. ‘
2 Insert the required operations from the program element catalog ("Bit logic") and supply the inputs
and outputs as illustrated in the figure.
E#LAD,/STL/FBD - [FB100 —- "Safety_program” -- DS_Getting_Started_en'SIMATIC 300(1)\CPU 315F-2 DP,...\FB100]
i - File Edit Insert PLC Debug Yiew Options ‘Window Help _|ﬁ||i|
Di[2-[@] 8| & [=(@] o] ol [ 2] <! TE| 2| BE =] ]
[Contents Df: 'Buwironment)InterfacelSTAT' o=
B STAT ;I Name Address Tnitial Val|Excla
T EN_Satety door ~[|= - <P Mew nebwork =
K B | _>l_I o Bt logi
- w=1
MM ) cion of laser sesmner protection ares =l T &
T wor
Qlz.0 -
Protected area
control
"LE4_Protect
f1eJ::1 hit EI"_
DE818_DEX36_4
Qlz._1
Protected arca
control
"L54_ Protect
fiald kit 1% |
] ros
[ = Comparator
[-{8g] Converter
01z.z e DE call
Frnt.:nc:::jlsraa (&) Jumps
\L#4 Protec [-{21] Inkeger funckion a
fisld bii. zt'r LA Mo =l
rlt logic BI
LI _I _,lll - EF‘rogram elements |E_E Call structulel
Press F1 ko get Help. 2 |offine |Bbs <52 [nw4 Insert [Chg %
3 Save the F-FB. The F-block is subjected to a

consistency test and saved
once it completes the test
successfully.

The programming for the
selection of the laser scanner
protection area is now
completed.
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Step 15: Programming the User Acknowledgment for Reintegration of the F-1/O

Sequence | Action 'Result

1 Insert the following statical variable for the F-FB:

- auxiliary memory bit "AMB03".

2 Insert a new network.

3 You need to provide a user acknowledgment for each F-1/O in your safety program for the
reintegration through the ACK_REI variable of the respective F-1/0O DB as shown in the figure
below.

ELAD,.-"STL,J"FBD - [FB100 -- "Safety_program” -- DS_Getting_Started_en',SIMATIC 300{1)'CPU 315F-2 DP\,...\,FB100]
£ File Edit Insert PLC Debug View Options ‘Window Help =18 x|
D2+ & 4 [e|e] o el [5 =l 1<) DE] & EEEIR=] o)) ]
‘Cont,ent,s 0f: 'Enwviromment)Interface)STAT' ﬂl
B AMBOZ ﬂ Name Data Type |Address Initial Val|Excla
- AMBO3 -||= ||| | :E mew network =
ﬂ |» |J 4 | _»lJ =REA %Iogic
T =1
m: Peintegration of the F-I/0 d g iOR
DB819_DEX0_Z -
1=LCENOWLEDGEMENT —
BEINTEGRATION o
$AMEO3 "FOD000_4_8_F_ 5 {;}
3 DI DCE4W".ACKE REI —
1110 - A -[R]
(A" ack_button" — ; -[5]
I rs
DB820.DBX0.2 TR
1=ACFNOWLEDGEMENT i -[M]--
BEINTECRATION e [P
"FO000E_4_F_DO_ T uee
DCE4VW ZA".ACE REI = —
~FT ros
[#-{] Comparator
[#-{ag] Converter
DB8Z1.DBXD._2 = . DE cal
1=ACFNOWLEDGEMENT []_@ ]
o 5 & s soson &
AR _FEL Fit logic E
ﬂ J Llj | @Program elements |L3_E Call structulel
Press F1 to get Help, [ @ [offine |abs <52 [ws [insert [cha
The non-safe "Acknowledgment button" signal in the standard program has a light blue
background.
Symbolic name in our example:
- "FO0000_4_8_F_DI_DC24V": fail-safe digital input module 4/8 F-DI DC24V (= DB 819)
- "FO0006_4_F_DO_DC24V_2A" fail-safe digital output module 4 F-DO 24 V DC / 2A (= DB 820)
- "FO0012_196": SIGUARD LS4-4/P1 laser scanner (= DB 821).
Note: A user acknowledgment with a positive edge at the ACK_REI variable of the F-I/O DB is
required for the reintegration of the F-1/O (i.e. for switching from fail-safe values (0) to process
data) after an error is corrected:
- After every communication error
- After F-I/O errors or channel errors when the parameter ACK_NEC = 1.

4 Save the F-FB and ensure that no errors have occurred by The F-block is subjected to a

checking the "Error" output window of the FBD/LAD Editor. consistency test and saved
once it completes the test
successfully.
The programming of the user
acknowledgment is now
completed.

5 Close the F-FB and the FBD/LAD Editor. You have programmed the
functionality for the task
involved in the example and can
now specify the F-runtime
group.

28
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Step 16: S

pecify the F-Runtime Group

Note: F-blocks must not be called directly in an OB; rather, they
must be inserted into one (or two) F-runtime groups.

Sequence | Action \Result
1 In the SIMATIC Manager, select the Options > Edit Safety Program menu command. The
"Safety Program" dialog box appears.
:@] Safety program - DS_Getting_Started_en'SIMATIC 300(1)"CPU 315F-2 DP\S7-Programm(1)
o DOffline: (9 Online Rack: 1] Slat: 2
Current mode:
Collective signature of all F-blacks with F-attributes for the block container: A977E00E unknown
Collective signature of the zafety program: i
Current compilation: ?
L. . Safety mode... |
The zafety program haz been changed zince it waz lagt compiled,
Blocks:
F-run-time.F-black Symb. name Function in zafety pragram| Signature Know-how p |~ Compare... |
-5 Safety program
= All Objects Permission... |
ﬂ' FE100 Safety program | F-FB 1305 r
ﬁ' FBZ216 F_FDBACK F application block F521 v e s, |
ﬁ' FB217 F_SFDOOR F application block BEDA I
ﬁ' FB1638 F_I0_BOI F-system block FAFA, I Commile
ﬁ- FB1639 F_CTRL_1 F-system block 4038 I 4”
ﬁ' FB1640 F_CTRL_2 F-system block cz Ira
=" Download |
ﬁ' DE216 |-DB far F application black) 5EE7 I
& DE217 I-DB for F application block| 7EEE I ||
ﬁ' DBB18 F_GLOBDB F shared DB 3DF3 I
ﬁ- DB319 FOoOOO_4 & .. |FI/ODE DE34 I :
& nRA7 FONONR 4 F | F /1 DR RI1A7 = = Erirt... |
|
2 Click on the "Runtime Groups..." button. The dialog box "Edit F-Runtime

Groups” opens.
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Sequence |Action 'Result

3 Click on the "New..." button to open the "Define New F-Runtime Group" dialog box.

Make the following settings for the F-runtime group:

e Enter "FC100" as the F-CALL call block for the new F-runtime group. This FC is automatically
created as soon as you exit the "Edit F-Runtime Groups" dialog with "OK."

e Define the F-program block of the F-runtime group by selecting the previously programmed F-
FB from the drop-down list that you want to define as the F-program block for the F-runtime
group, "FB100" in our example.

e Since the F-program block is a function block in our example, assign an instance DB to it (for
example, "DB 100"). This I-DB is automatically created as soon as you exit the "Edit F-
Runtime Groups" dialog with "OK."

e  Set the maximum cycle time of the F-runtime group to "100 ms".

The dialog box should now appear as follows.

:@: Define new F-run-time group Ed |

F-CALL block: [Fc100 |
E-program block: IFE1 0 j
|-DB far F-pragram Block: IDEH oo

b aw. cycle time of the F-un-time in ms: Imn

DB for F-run-time group communication: I j
Cancel | Help |

Note: The F-CALL is the F-block for calling the F-runtime group from the standard user program.
The F-CALL includes the call for the F-program block and the calls for the automatically added F-
blocks of the F-runtime group.

You create the F-CALL, but you cannot edit it.

Note: The F-program block is an F-FC or F-FB (with instance DB) that becomes the F-program

block when assigned to the F-CALL. You can do the following in the F-program block:

e  Program the safety program with F-FBD or F-LAD

e  Call other created F-FBs/F-FCs for structuring the safety program

e Insert F-blocks from the F-Application Blocks block container from the Distributed Safety F-
library (V1)

e Insert F-blocks from "custom F-libraries"

The user defines the call sequence of the F-blocks within the F-program block.

Close the dialog box with "OK".
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Sequence

Action 'Result

4 You return to the "Edit F-Runtime Groups” dialog which now appears as follows:
:@: Edit F run-time groups
F-run-time group/parameter Walue
= Safety program
=R ri-tine group FC100 FB100 - 100ms - Mo call found
[l F-CALL block 2 FCi00
E] Symbolic name F-CALL block
[Z] F-program block {F Fe100 4
E] Symbolic name F-program block Salety program
E] |-DB faor F-program block 2 DB100
E] Symbolic name |-DB for F-program block
E] tax. cycle ime of the F-run-time in mz 100
E] Call F-run-time in Mo zall found
E] [ata block for F-run-time groups communication j
E] Symbolic name DB for F-run-time groups communication
Mew ... | Delete
Cancel Help
Close the dialog box with "OK".
5 A message window opens asking if you wish to create any other | The remaining blocks are
blocks that are still needed. In our example, these are the F- created and saved. The
CALL ("FC100") and the I-DB for the F-program block message window then closes.
("DB 100").
Confirm by clicking on "Yes".
6 You return to the "Safety Program” dialog which now appears as follows:

:@: safety program - DS_Getting_Started_en’\SIMATIC 300(1)\CPU 315F-2 DP'\S7-Programmi1)

© Offline = Online Rack: i Slat: 2

Current mode:
Collective zignature of all F-blocks with F-attributes for the block container: 93CEEA4A R
Collective signature of the safety program: 1]
Current compilation: 09.09.2004 14:18:19

Safety mode...
The zafety program hag been changed since it wasg last compiled. ﬂl
Blocks:

F-run-time/F-block Symb. name Function in zafety program| Signature Krow-how p ﬂ Compare... |

- Safety program

E-=) Frrundtime group FCT00 Permizsian... |
E- Al Objects
FC100 FCALL A Run-time groups... |
FB100 Safety_program | F-program block 33BE
Compile |
Download |

FE186 F_TOF F application block 14684
FE2E F_FDBACK F application block F521
FB217 F_SFDOOR F application block 8604
FB1E38 F_IO_BOI F-zpstem block FAFA,
FB1E33 F_CTRL_1 F-system block, 4038
FE1E40 F_CTRL_2 F-zpstem block c2

FB1E41 FITOF F-system block, ESAF
FR1R42 Antnmatically nenerated ANRY

=== ===

| Frint.... |
Cloze Help |

The safety program has now been created but has not yet been compiled. The collective signature
of all F-blocks with the F-attribute in the block container and the collective signature of the safety
program differ (as highlighted in the figure).

I il Ralabatsata o
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Step 17: Compile the Safety Program

Sequence | Action Result

1 Click on the "Compile" button in the "Safety Program" dialog. Following a successful

A consistency test is performed on the F-blocks involved in the | compilation, the block container
runtime when the safety program is compiled, in other words always contains a consistent
the safety program is checked for errors. Any error messages | safety program composed

are output in an error window. Once the consistency test is entirely of F-blocks with the F-
successfully completed, the additionally required F-system attribute. See figure below.
blocks are generated automatically and inserted into the
runtime group to create an executable safety program.

2 :@‘, Safety program - DS_Getting_Started_en'SIMATIC 300(1)"CPU 315F-2 DP'.S7-Programm{1})

' Difline = Orline Rack: 1] Slot: 2

Current mode:

unknown

B7COS0DD
B7CO800DD

Collective signature aof all F-blocks with F-attributes for the block container:
Collective signature of the safety program:

Current compilation: 25.10.2004 17:28:49
. . Safety mode. .. |
The zafety program is consistent.
Blocks:
F-run-time/F-block Symb. name Function in zafety program| Signature Know-how p | 4 Compare... |
- Safety program
FH) Fruntime group FC100 Permisgion, . |
E- Al Objects
& FCi0 FLALL S ¥ Rur-time aroups... |
:ﬁ FE100 Safety_program | F-program block. 33BE r
ﬁ' FE186 F_TOF F application block 1464 ¥
ﬁ' FBZ1E F_FDBALEK F application block F&21 I m
& FEZ1T F_SFDO0OR F application block BEDA ~
H FEiE: F_I0_B0] F-spstem biock FAFA ] Dowrload _ |
ﬁ' FB1E39 F_CTRL_1 F-spstem block EF3F e
24 FE1E40 F_CTRL 2 F-zpstem block BAE4 v
ﬁ' FE1E641 FITOF F-zpstem block BI4F ¥ :
= FR1R4? Autamaticallu nenerated 3450 = ;I Print... |
Close | Help |

The collective signature of all F-blocks with the F-attribute of the block container and the collective
signature of the safety program must match (as highlighted in the figure); in other words, a
consistent and executable safety program has been generated.

Click "Close" to confirm. The "Safety Program” dialog box closes.
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Step 18: Call the Safety Program in the Cyclic Program

Sequence | Action 'Result
1 The safety program is accessed by calling F-CALL from the standard user program. Call the F-
CALL in the cyclic interrupt OB 35 as shown in the figure.
Note: You need to insert the cyclic interrupt OB 35 beforehand in the SIMATIC Manager.
ELMD,.-"SILJ"FHD - [0B35 - "CYC_INT5" -- DS_Getting_Started_en'SIMATIC 300{1}CPU 315F-2 DP',...\0B35]
L} File Edt Insert PLC Debug Yiew Options ‘Window Help =%
Dig|-lal &l (i@ o] i Fo 2] b Tl el oIzl el
Contents Of: 'Enviromment’Interface’ ﬂﬂ
EI--@ Interface |Na]r£
- TP [ [TEMP B New netwark
= 23 FE blacks
23] FC blocks
" -{CFFCI00  FCLBOOGY
0B3E : "Cyclic Interrupt” @ SFE blocks
Er— - 5FC blncks
-l rultiple instances
- Librari
m: Safety program e
Comment; :
CALL PO 100 Fa00e4 { FCLEQOES i
j -Programelements |E_5Ca\lstructwe|
Press F1 ko get Help, ’_@ [offlne labs <52 [t Ln2 WW Y
Note: Cyclic interrupt OBs have the advantage of interrupting the cyclic program execution in OB1
of the standard user program at fixed time intervals; that is, a safety program is called and
executed at fixed time intervals in a cyclic interrupt OB.
Once the safety program is executed, the standard user program resumes.
2 Save and close OB 35. The block is saved.
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Step 19: Download the Complete Safety Program to the F-CPU and Activate the Safety

Mode
Sequence | Action Result

1 In the SIMATIC Manager, select the Options > Edit Safety The "Safety Program" dialog box
Program menu command. appears.

2 Activate the "Download" button. All F-blocks with the F-attribute
belonging to the safety program
are identified and downloaded to
the F-CPU.

3 A note is displayed offering you the option of downloading the standard user program in addition to

the safety program.
Safety program download {320:127) E |
Do you wank o include the standard Blocks located in
' the block folder [with the exception of zpztem data
blockz] in this download?
[ Do not display this message again.
Tes Mo Cancel |

Confirm by clicking on "Yes".
Note: If you are downloading F-blocks only, the block in which the F-CALL block is called (cyclic
interrupt OB35 in our example) is not downloaded. You then have to download this OB the same
way as for a standard program.
Note: To download the entire safety program, the F-CPU has to be in STOP mode.

4 In the "Safety Program" dialog box, select the "Offline" and If they match, downloading was
"Online" option buttons in turn to check whether the collective | successful. If not, repeat the
signatures of all F-blocks with F-attribute in the block container | download operation.
match offline and online.

5 To activate safety mode, switch the F-CPU from STOP to RUN | You have now finished creating
mode. the safety program for the tasks
Note: Once a safety program has been created, you need to | involved in the example.
perform a full function test for your automation tasks (see S7
Distributed Safety, Configuring and Programming manual).
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Appendix 1: Modifying the Safety Program

Sequence | Action 'Result
1 Change the example safety program so that no user acknowledgment is required for an OSSD
signal (Output Signal Switching Device) from the laser scanner.
To do this, program the emergency stop function (Network 2) as shown in the figure.
ELAD,.-"STL,»"FBD - [FB100 - “Safety_program” -- DS_Getting_Started_en'SIMATIC 300(1)4CPU 315F-2 DI
- File Edit Insert PLC Debug Yiew Options ‘Window Help =8 x|
D[w(2-{6] 8] |e[@] o|«| vl [= 2l < OE & ZEEE=] L= vl
‘Content,s Uf: 'Environment'Interface)STAT' = E
B EN_Safety_door 4| Tritial Val|Excla
'@ EN_Safery_circuic (B B Mew netwark |
@ AME0L =18 Bit logic
'8 AMBOZ J . EEST!
B AMEO3 = - EI‘ &
C I>IJ 4 | ;IJ - wor
o — _|
M: Safety circuit J g 0[|=]
[#]-
FAMEQL
E $AMEDZ - Rl
_ I11.0 SR Er -[3]
Arack button' — — ~FT rs
/ . . R | |
oo 1 -
"Emergency Er i
st:,opT — Er NEG
EI‘ pOS
$EN Safety ) (€] Comparator
door —| i 0 — [#-{ag] Converter
N $EN_Safety #1-{pg] DEi cal |
T1Z.7 \ circuic T Iogic {(
Safe shutdomm = 5
"LS4_EDSSD" —_
/
ﬂ J \—/ Llj Program elements |E_E Call structwel
Press F1 ko get Help, ’_@ |afline [pbs <52 w2 WW v
Note: Changes to the safety program during operation (in RUN mode) can only be made in
deactivated safety mode. You make changes to F-blocks offline in FBD/LAD Editor in the same
way as for a standard program. F-blocks cannot be modified online.
Refer to the corresponding chapter describing how to modify and test the safety program and
deactivate the safety mode in the S7 Distributed Safety, Configuring and Programming manual.
2 Save the F-FB. The F-block is subjected to a

consistency test and saved
once it completes the test
successfully.
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Sequence |Action |Result
3 In the SIMATIC Manager, select the Options > Edit Safety Program menu command.
The "Safety Program" dialog box appears.

:@] Safety program - DS_Getting_Started_en'SIMATIC 300(1)"CPU 315F-2 DP\S7-Programm(1)

& Difline: ' Orline Rack: 0

Current mode:

Lnknown

Collective signature of all F-blocks with F-attibutes for the block containes: BFCO800D

Collective signature of the zafety program: i

Current compilation: 25.10.2004 17:28:49
Safety mods...
The zafety program haz been changed zince it waz lagt compiled, ﬂl
Blocks:
F-run-time.F-black Symb. name Function in zafety pragram| Signature Knaw-how p ﬂ Compare... |
-5 Safety program
FHCT) Feurdtime group FCT00 Permission... |
E- Al Objects
& Frio FLALL B ¥ Rur-tine groups... |
ﬁ' FE100 Safety_program | F-program block, 33BE r
ﬁ' FE186 F_TOF F application black 1484 I Corncile
ﬁ' FB2186 F_FDBACK F application black F521 I 4|p
ﬁ' FB217 F_SFDOOR F application black BEDA Ira
I Feiem FI0_BOI | Fesystem black FAFA v Dowrload |
ﬁ' FB1E33 F_CTRL_1 F-system block EF3F I
ﬁ' FB1640 F_CTRL_2 F-system block BAE4 I
ﬁ' FB1641 FITOF F-system block BIAF I :
I FR1R47 Autnmatically nenerated 2450 = j Print... |

o _|

Note: You have changed and saved an F-block of the safety program and therefore created an
inconsistent safety program. In other words, the collective signature of all F-blocks with the F-
attribute in the block container and the collective signature of the safety program differ (as
highlighted in the figure).

4 Note: You must deactivate safety mode of the safety program | Another prompt will appear. This
to download changes to the safety program in RUN mode. prompt contains the collective
Safety mode remains deactivated until F-CPU is next switched | signature of the safety program
from STOP to RUN mode. in the F-CPU.

Check to see whether "Safety mode activated" is indicated as
the "Current mode". If it is, activate the "Safety mode" button
and enter the password for the safety program.

5 Confirm the prompt to deactivate safety mode with "OK." Safety mode will be deactivated.

A Warning

Deactivation of safety mode is intended only for test purposes,
commissioning, etc. Whenever safety mode is deactivated, the
safety of the system must be ensured by other organizational
measures, such as operation monitoring and manual safety

shutdown.

6 Download the modified F-FB from the FDB/LAD Editor to the F- | The F-FB is loaded in the F-
CPU (same procedure as for the standard program). CPU.

7 Test the changes to the system or view the "Program status Once the test is successfully
online". completed, continue by compiling

the safety program.
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Sequence

Action

|Result

8

To apply the changes to the safety program and get a consistent safety program again, press the

"Compile" button.
The dialog box should now appear as follows.

:@] Safety program - DS_Getting_Started_en'SIMATIC 300(1)"CPU 315F-2 DP\S7-Programm(1)

= Offline " Online Rack: 1] Slat: 2
Current mode:
Collective signature of all F-blacks with F-attributes for the block container: unknown
Collective signature of the zafety program:
Current compilation: 25.10.2004 17:48:37
) ) Safety mode... |
The zafety program iz congiztent,
Blocks:
F-run-time.F-black Symb. name Function in zafety pragram| Signature Know-how p | * Compare... |
-5 Safety program
FHCT) Feurdtime group FCT00 Permission... |
E- Al Objects
& Frio FLALL B ¥ Rur-tine groups... |
ﬁ' FE100 Safety_program | F-program block, EZBR r
ﬁ' FE186 F_TOF F application black 1484 I
ﬁ' FB2186 F_FDBACK F application black F521 I
ﬁ' FB217 F_SFDOOR F application black BEDA Ira
I Feiem FI0_BOI | Fesystem black FAFA v Dowrload |
ﬁ' FB1E33 F_CTRL_1 F-system block EF3F I
ﬁ' FB1640 F_CTRL_2 F-system block BAE4 I
ﬁ' FB1641 FITOF F-system block BIAF I :
I FR1R47 Autnmatically nenerated ANRY = j Print... |
Cloze | Help |

The collective signature of all F-blocks with the F-attribute of the block container and the collective
signature of the safety program must match; in other words, a consistent and executable safety

program has been generated (as highlighted in the figure).

mode.

Note: After creating a safety program, you must perform a full
function test for your automation tasks.

After modifying a safety program that has already be fully
tested, it is sufficient to only test the modifications (see S7
Distributed Safety, Configuring and Programming manual).

9 Click on the "Download" button to download the modified safety | All F-blocks with the F-attribute

program to the F-CPU. belonging to the safety program
are identified and downloaded to
the F-CPU.

10 In the "Safety Program" dialog box, select the "Offline" and If they match, downloading was
"Online" option buttons in turn to check whether the collective successful. If not, repeat the
signatures of all F-blocks with F-attribute in the block container | download operation.
match offline and online.

11 To activate safety mode, switch the F-CPU from STOP to RUN | You have now finished adapted

the safety program for the
modified task (see Sequence 1
above).
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Appendix 2: Acceptance Support for the Safety Program

Sequence

Action

Result

1

Note: The documentation of the safety program is part of the
acceptance documents in accordance with machine guidelines
or IEC 61508 for the process industry and correspondingly
applied standards.

Print out the safety program for the acceptance. Proceed as
follows:

1.) Activate the "Offline" button in the "Safety Program"
dialog in order for the signature of the symbols to be
included in the footer of the offline safety program
printout.

2.) Click on the "Print" button in the "Safety Program"
dialog.

3.) Activate all four check boxes in the "Print Safety
Program" dialog.

& Print safety program |
Create printout af;
¥ Function Block Diagram/Ladder Logic
¥ Salety program...
¥ Hardware configuration...

v Suymbal table

Cancel Help

4.) Click "OK" to confirm.

5.) Select "All" for the print range of the "Hardware
Configuration" and mark the option "With parameter
description.

Confirm with "OK".

Note: You need to archive all four printouts and logs of the
function tests.

The "Print Safety Program”
dialog box opens.

The safety program is printed.

2 Check the printout.
The collective signatures in the footer of the printout (each with
the collective signature of all F-blocks with an F-attribute in the
block container and signature of the symbols) must match in all
four printouts.

3

Activate the "Online" option to run a check in the "Safety
Program" dialog (the safety program must be loaded):

The online collective signature of all F-blocks with F-attribute in
the block container must match those in the accepted offline
printout and no unused F-CALL may be present in the online
safety program.

Note: Additional important notes and instructions about
acceptance of the safety program are available in the S7
Distributed Safety, Configuring and Programming manual.

If these checks reveal any
deviations or errors, recompile
the safety program and perform
the acceptance procedure again.
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Appendix 3: Typical Configuration and Programming Mistakes and the Causes
Type Error Possible Cause / Remedy
Configuration | F-blocks cannot be downloaded to the F-CPU. F-CPU parameter "CPU contains
error safety program" in the
"Protection” tab is not activated.
Configuration | SF LED on the F-module lights when the safety program is ET 200M: System property
error not loaded. ET 200S: The PROFlsafe
address set on the DIL switch
does not match the one set in
HW Config.
Configuration |- SF-LED on the F-module lights and Monitoring time of the F-module
error - TIMEOUT error in the DIAG byte of the F-I/O DB < cycle time of the F-CALL.
Configuration |- SF-LED on the F-module lights and - Loaded safety program does
error - CRC error in the DIAG byte of the F-I/O DB not match the one loaded in HW
Config.
- Safety program is inconsistent.
- PIQ/PII of the F-module was
overwritten by the standard user
program.
Configuration |- SF-LED on the F-DI module lights and Sensor connection does not
error match configuration, for example:

- module reports short-circuit

- Only one switching contact is
connected to a channel with
1002 evaluation

- A sensor with non-equivalence
contacts is connected to a
channel configure for "two-
channel equivalence".

- Two switching contacts of a
single-channel or two-channel
non-equivalence sensor are
supplied via VS1 and VS2

Programming
error

After an F-block is edited and saved, the block cannot be
closed and the message "The block was not saved" appears.

Check for any programming or
syntax errors in the "Error" detail
tab of the FBD/LAD Editor.

Programming
error

F-PIQ/PII has not been updated.

F-CALL is not called in the cyclic
OB3x.

F-module has been passivated.
Evaluate the QBAD and DIAG
byte parameters in the respective
F-1/0 DB.

Programming
error

F-CPU goes to STOP due to data corruption in the safety
program.

- F-CALL is called more than
once in the cyclic program.

- The standard user program is
writing to F-DB addresses.

- Undeclared TEMP variables
are being used in the safety
program.

- Memory bits are being read in
the safety program that are
changing during the processing
of the F-CALL, for example,
clock memory bits.

- Overflow during INT
operations has not been
checked.
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SIEMENS

Your Address:

Name:
Siemens AG

Company:
A&D AS SM ID Position:
Postfach 1963 .
D-92209 Amberg Street:

Postal code / Place:
Telefax: +49(9621)80-3103 Email-
mailto:doku@ad.siemens.de mait:

Phone:

Fax:

Your Feedback as regards the S7 Distributed Safety (Version 10/2004)

Dear SIMATIC user,

Our goal is to provide you information with a high degree of quality and usability, and to continuously
improve the SIMATIC documentation for you. To achieve this goal, we require your feedback and
suggestions. Please take a few minutes to fill out this questionnaire and return it to me by Fax, e-mail or
by post.

We are giving out three presents every month in a raffle among the senders. Which present would you
like to have?

D SIMATIC Manual Collection D Automation Value Card D Laser pointer

Dr. Thomas Rubach,
Head of Information & Documentation

General Questions

1. Areyou familiar with the SIMATIC Manual 3. Do you use Getting Starteds?

Collection?
E] E] E] yes E] no
yes no

if yes, which:

2. Have you ever downloaded manuals from the 4. How much experience do you have with the
internet? S7 Distributed Safety?

E] yes D no D Expert

D Experienced user

E Advanced user

D Beginner

SIMATIC S7 Distributed Safety: feedback for Version 10/2004
A5E00297771-02



Please specify the documents, for which you want to answer the questions below:

EI A: Manual S7 Distributed Safety,
Configuring and Programming

EI B: Manual S7-300, Fail-Safe
Signal Modules

El C: Manual ET 200S, Distributed 1/0 System
Fail-Safe Modules

':I D: Manual ET 200eco, Distributed I/O

Fail-Safe I/0 Module

':I E: System Description

Safety Engineering in SIMATIC S7

D F: Getting Started

S7 Distributed Safety

1. In which project phase do you use this
document frequently?

EI Information

D Planning

':l Configuration

El Assembly
D Commissioning

':l Maintenance &
Service

D others:

EI Programming

2. Finding the required information in the
document:

=  How quickly can you find the desired information in
the document?

D immediately D not at all
D after a brief D after a long
search search

=  Which search method do you prefer?

E] Index
E] others:

D Table of contents

D Full-text search

= Which supplements/improvements would you like
in order to help you find the required information quickly?

3. Your judgement of the document as regards
content.

= How satisfied are you with this document
D Totally satisfied E] not very satisfied
D Very satisfied D not satisfied

] satisfied

Were able to find the required information?

D yes D no

which was not:

What is the scope of the information?

':I Just right

D Not enough - which topic:

D Too detailed — which topic:

Is the information easy to understand (texts,

figures, tables)?
D yes D no

if no, which was not:

Are examples important to you?
D no, of less importance

,:I yes, important —were the examples

enough?
I:] yes D no

if no, on which topic:

What are your suggestions as regards the
contents of the document?

Thank you for your cooperation
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