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1 Application example
Protective guard monitoring with 3x MN201S and G1501S

The dangerous part of a machine is protected by 3 protective guards. Each guard is monitored by a
magnetically coded fail-safe sensor of type MN201S. There is a logical series connection between the
three sensors and a fail-safe evaluation unit of type G1501S.
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Fig. 1: Schematic diagram of the safety system

When a guard is opened, the corresponding contacts of the sensor are disconnected and the current
flow is interrupted.
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Fig. 2: Opening of a protective guard
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2 Use of the VDMA library

The VDMA library “VDMAG66413_Lib_ifm_systems_Reihenschaltung” can be used to determine the
max. obtainable performance level (PL)/safety integrity level (SIL) and the corresponding PFH, value.

In the following, it will be explained how the library is structured and how to use it.

To ensure trouble-free use of the library, SISTEMA version v2.0.8 or higher is required.

2.1 Language selection
After opening the library in SISTEMA, you can select the desired language under “Library Language”.

k3l SISTEMA, - VDMA Library v2.0.8 - O X
File Edit View Help

B Add Library... é- Close Library & Read all Libraries  Lig Library Language
4

VDMASE413 database Devices

VDMABE413 Version: [100 |
Checksum: [ox1Ds3E27A |
Filename: |C:IUsers'tdekellpZDucumentsl\-"DMA—Ethiuth ek Reihenschalung\WDMASE41 3_Lih_ifm_3| [3
Library Language: [en] - Englizch (Karibik)

Manufacturer: |ifrn electronic gmbh |
Library versien: | n.02 |
|

Library filename (manufacturer): |VDMA3641 3_Lib_ifm_systems_Reihenschattung.xml

Website: | hitps:ifwww.ifm.com | 6

Information: This database shall provide help with series connection of MN20xS or MN50xS type
sensors and connection to an evaluation unit G150xS or AC4x2S.

The use cases are to be implemented according to standard EN ISO 13849-1. The
reguirements of technical rule IS0/TR 24119:2015 are met. The use cages are only valid
if all selected conditions and all requirements defined in the respective description are
complied with.

Allthe sensors connected in series have to provide protection against the same
hazardous maching movement.

Fig. 3: Start screen of the library

2.2 Opening the library
P Open tab [Devices]

» Right mouse click on the library
P Select [Show]

HI SISTEMA - VDMA Library v2.0.8 - O X
File Edit View Help
[3 Add Library... [5- Cloze Library & Read all Libraries Lig Library Language

! VDMABE413 database Devices

Em SISTEMA - Project Status  MName Device group Part numb

ligly SISTEMA - Library h | saf fgly : 1
Lagy L

|£] show.. |@

&) Properties by
J4| Eilter
% Search

< & Properties >
Selection: |Serie5 connection of magnet-coded sensors (MixoxS_G150x5_AC4x2S) | @

Fig. 4: Opening the library
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2.3 Use cases

The use cases tab shows possible use cases.

L3l SISTEMA, - VDMA Library v2.0.8 - | e
File Edit View Help

B Add Library... ﬁ Close Library % Read all Libraries  Lag Library Language

Device details. Use cases

Use case selection fitter

Hierarchy-1 Hierarchy-2 Hierarchy-3 Hierarchy-4 Hierarchy-5

List of use cases

Lol SISTEMA - Project Status  Device Type Category Function PL SIL PFHD T
gy SISTEMA - Library v 5p  Device Type 1 Category 3 IL PLE SIL3 450E-08 A
v 5§ Device Type 1 Category 3 L PLD SiLz2 4 50E-08
v 5p  Device Type 1 Category 3 IL PLD SiL2 4 50E-08
(4] show. V5§  Device Type 1 Category 3 I PLD SL2  450E-08
& Properties W 5F  Davice Type 1 Category 3 IL PLD SIL2 1,00E-07
< >
Selection: | | 4

Fig. 5: Use cases

Via the use case selection filter, up to five conditions (hierarchies 1-5) can be selected to filter out the
corresponding use case.

2.4 Hierarchy levels

The hierarchies are structured according to the following pattern.
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Number of required sensors | < Hierarchy 1 I

Number of machine operators | < Hierarchy 2

one operator | | several operators |

I I
Y

Number of safety guards requiring frequent opening | < Hierarchy 3 I

[ |
| none | | one | | several |
I I
| Fault masking | < Hierarchy 4
|
[ |
| predictable | | unpredictable |
I I
1
| Selection of the safety relay used | < Hierarchy 5

ci501s | | e1so2zs | | e1soss | [ Acaxes |

[ [ | |
!

The corresponding use case and its characteristic values are displayed

Fig. 6: Hierarchy levels

Depending on the use case, a selection must be made for each hierarchy level. In some cases, no
selection [-] must be made.

fali
File Edit Wiew Help

¥ Add Library... & Close Library

2% Read all Libraries L4 Library Language

Device detals Use cases

Use case selection fiter

Hierarchy-1

List of use cases
Ly SISTEMA.- Project

L SISTEMA - Library

] Show..

WP Properties

Selection:

a maximum of 15 sensors in s =

Hierarchy-2 Hierarchy-3 Hierarchy-4

several protective i requiring frequent opening ('freguent’ meaning at least once per hour)

Status Device Type Category Function PL SiL PFHD TMT_1 MTTFD Lambdal MTTF
Device Type 1 Category B I FLB SIL1 420E-06 20,00 o = =
Device Type 1 Category B IL PLB SiL1 4 20E-06 20,00 - - -
Device Type 1 Category B IL PLB SIL1 4 20E-06 20,00 - - -
Device Type 1 Category B I PLB SIL1 4 20E-06 20,00 - - -

Fig. 7: Selection for the hierarchies

When filtering, the values suitable for specific applications are displayed.

2.5 Characteristic values application example

In the case of the application example, the library provides the following characteristic values:
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Category:
Performance level:

Safety integrity level:

category 3
PLd
SIL 2

PFHd: 4.50 * 10-8 [1/h]

ﬁ These characteristic values only apply if the selected conditions are adhered to.
Hierarchy -1: a maximum of 4 sensors in series connection
Hierarchy -2: 1 operator at the system
Hierarchy -3: no protective equipment requiring frequent opening (frequent = min. 1x per hour)
Hierarchy -4: there will never be two doors open simultaneously
Hierarchy -5: MN20xS/ MN50xS with G1501S

Tab. 1: Selection filter application example

Eﬁiy SISTEMA - VDMA Library v2.0.8
File Edit View Help

@ Add Library... ﬁ- Close Library Q} Read all Libraries Ligl Library Language

Device details

Use case selection fiter

Hierarchy-1 Hierarchy-2 Hierarchy-3 Hierarchy-4 Hierarchy-5

a maximum of 4 =ensor| 1 operator at the syste | no protective eguipmen |« there will never be twa| = MNZ20xS/MNS0xS with | =

List of use cases

il SISTEMA - Project Status  Device Type Category Function PL SIL PFHD
iy SISTEMA - Library v 5g Device Type 1 Category 3 L PLD SiLz2 4,50E-08
|£] show..
P FProperties
£ >
Selection: | £

Fig. 8: Selection filter application example

2.6 Creating a safety function

In order to integrate the selected use case in a SISTEMA project, a new safety function must me
created in the project.

P Right mouse click on the project

> [New]
v  Projects
' PR Testproject
144 ExpandAll
[=] Collapse
] New Strg+Einfg
Delete

Fig. 9: Creation of a new safety function

2.7 Integrating a use case

P Right mouse click on the newly created safety function
P Click on [Load from VDMA Library]

P Select the use case

P Right mouse click on the use case

P Click on [SISTEMA - Project]
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Il SISTEMA - VDMA Library v2.0.8 - O X

B Add Library. . ﬁ- Close Library | 28 Read all Libraries u Library Language

Device details Use cases

lection fiter
Hierarchy-1 Higrarchy-2 Hierarchy-3 Hierarchy-4 Hierarchy-5

—Use case

a rna.ximumnf43ensnr| v| |1 operator at the syste | v| |rm protective equipmen|v| |there will never betwu| v| | MN20xS/MNS0xS w'rthl| v|

~List of use cases

u SISTEMA - Project Status  Device Type Category Function

PL Sl PFHD
L SISTEMA - Library LErErEl Ly SISTEMA- Project -2
i SISTEMA- Library
Show.. Show.
) Properties Refresh
Filter
Search
< Properties z
Selection: a maximum of 4 sensors in S6TES CONMECHDN | TOPETAOr BT e system | no protective equipment requiring frequent op) (]

Fig. 10: Integration of the use case in a SISTEMA project
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3 Creating a report

By clicking on [Report], you can create a report of the project as a PDF file.

By SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine Applications v2.0.8
File Edit View Help

‘. New (% Open.. | Save - & Close Project | Joflj Library il VDMA Library ||@Repm1|| & Help K2 What's This?
DA AB|v A |6

~ Projects
| v VPR Testproject
v & 5F Safety Function
' SE Series connection of magnet-coded =ensors

Fig. 11: Creating a report

Figure 12 shows the available report options.

The report is created via the buttons [Overview of safety function] or [Detailed reporting].

Report print options X ‘

I Overview of safety function I

_) Show Safety functions

) also show Subsystems
| also show Blocks

@ also show Elements

Detailed reporting
Show device details
Show requirements on PL and Category
Show documentations on SF, SB, BL and EL
Show parameter documentations on PLr, PL, Category, CCF, MTTFD and DC
Show CCF and DC measures in detail
Show messages

g € € 4§ €

Aligemein
v Show signature field of authors
v Show signature field of inspectors

Cancel

Fig. 12: Report options selection
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