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Overview of the main innovations

This information is intended to support users in their first steps with SISTEMA 3.0 when converting projects
or creating new projects and will help them to explore the new features described in a systematic way.
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1 Introduction

The main innovations in SISTEMA 3.0 have been undertaken for the following reasons:

¢ Changes to the 4th edition of the standard EN ISO 13849-1:2023 [1], described in the IFA information
[2]. SISTEMA 2.x relates to the 3rd edition of the standard (EN 1ISO 13849-1:2015).

e Update of the Firebird version used by SISTEMA (from Firebird version 2.5 to 5.0)

e Suggestions for improvement that have been received in the meantime (e.g. the option of downgrading
“yellow” messages to “green” (see 5.1))

In principle, the calculation method according to the simplified procedure for estimating the performance
level for subsystems (bar chart) is not affected by the revision of standard EN ISO 13849. The adaptations
of the standard [1] are implemented by SISTEMA through additional verifications, so that new messages
may be generated for SISTEMA 2.x projects after opening in SISTEMA 3.x. We recommend that you check
these messages carefully and compare them with the changes to standard [1]. The Common Cause Failure
(CCF) and, in particular, the Diagnostic Coverage (DC) measures have been described more precisely.
Please check your data to ensure that the measures you have been using are still applicable and evaluated
correctly.

SISTEMA 2.x projects are compatible and can be opened with SISTEMA version 3.x. The SISTEMA 3.x file
format is adapted during this process and is not backwards compatible. Should you have any questions,
please contact our support team at SISTEMA@dguv.de.

Chapter 2 begins with a detailed description of the conversion of Version 2.x projects and libraries. The
following chapters, 3 and 4, explain the new data fields and the changes resulting from the 4th revision of
EN ISO 13849-1. Finally, new features, for example those based on suggestions for improvement, and
other topics will be presented.
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2 Conversion of projects and libraries of version 2.x

The project and library files of SISTEMA Version 1.x are no longer supported and need to be
converted to a SISTEMA Version 2.x format (using a SISTEMA Version 2.x). The project and library files of
Versions 2.x and 3.x are fundamentally different and will be converted automatically when opened. The old
files will always be kept. The behavior is as follows:

e When project files in the old format are opened, SISTEMA 3.x will convert them while importing.
During this process, a message box appears with information on the differences between the versions.
The notes on any automatically set or added data should be observed.

The converted project should now be saved. SISTEMA does not allow the old project file to be
overwritten; a new project file name must be specified.

¢ Opening a library file created with version 2.x is followed by a dialogue asking whether the file should
be converted using the ‘SISTEMA Library Version Converter’ tool. After you have confirmed the
question, the conversion tool opens. Your library file is automatically added at the top list of the tool.
Please check the destination directory. By clicking the ‘Start conversion’ button, you can start the
conversion process. You can use the & puttons to add the converted file to your SISTEMA library
and to close the tool.

o Protected libraries will not be converted; an error message will appear if you try to do so.
These files can only be converted from a non-protected version.

o The source file remains untouched by the conversion tool. The converted file receives an
additional suffix *_SSM300’. You can customize these and other settings in the tool settings. For
more details on the tool, see the following chapter 2.1.

21 “SISTEMA Library Version Converter” in detail

SISTEMA 3.x libraries are using Firebird 5, whereas SISTEMA 2.x libraries are using Firebird 2.5. These
Firebird versions are not compatible, and a conversion is required.

In the SISTEMA library manager (tab ‘Edit’) you will find the tool “SISTEMA Library Version Converter”
(Figure 1). It opens automatically if you try to open an older SISTEMA library with SISTEMA 3.x. The tool
needs to be used to convert SISTEMA 2.x libraries.

In addition, the tool can be found in the SISTEMA program directory in the subfolder SLBConvertingTool
(SLBConvertingTool.exe) in cases where a conversion needs to be performed on a different computer,
for example.

It is important to make sure that the libraries to be converted and the target directory are located on the
local hard drive. An error message will appear if the library files are on a network drive.
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Description of the conversion process:

¢ You can use the button "= to add as many SISTEMA databases as you like to the upper list (1).

For the conversion, the specified target directory (2) is used.

The conversion process is started using the ‘Start Conversion’ (3) button.

All libraries that were successfully converted are added to the list below (4).

The conversion process is logged. Messages relating to the process can be found in the lower area (5).

lo% SISTEMA Bibliothek Konvertierungstool (SISTEMA 2. nach 3.x) v.3.0.0 Build 1 - o X
Source - SISTEMA 2.x libraries
List of SISTEMA 2 x libraries:
ﬂ
< > J’i‘“
Destination directory:
C:\data\SISTEMA 3 0\database A @
[ Overwrite the destination files without request (if available)
\ Start Conversion |
Destination - SISTEMA 3.x libraries
e List of successfully converted libraries:
Q
4 g M
Messages:
E B & Show information messages & & Show waming messages Ed & Show error messages
A

Figure 1: SISTEMA Library Version Converter

You can change the suffix used for the filename of the converted SISTEMA 3.x library in the settings. The
default is ¢_SSM300°, which means that a file ‘Bibliothek_v1.slb’ is given the name
‘Bibliothek_v1_SSM300.slb’.

In the settings ¢, you can also define that the target files will be created in the directory of the source files.
The default setting is that one target directory (2) is used for all source files.
2.2 Notes regarding the update of the ‘Firebird’ database to version 5.0

SISTEMA uses the free Firebird database to store its libraries. The Firebird version 2.5 used by SISTEMA
2.x has been discontinued. With SISTEMA 3.x and the associated changes, the software was updated to
the current Firebird version 5.0.
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This update has no impact on the use of local libraries in SISTEMA. Library files from SISTEMA version 2.x
are automatically converted as described in Section 2. If libraries are provided via a database server, this
server must be updated to Firebird 5.0 x86. In addition, only library files that have already been updated
can be used in SISTEMA 3.x via a Firebird server.

The topic of network libraries is described in detail in SISTEMA Cookbook 2 [6]. If you have any questions
or encounter any problems, please contact us at SISTEMA@dguv.de.

3 Adjustment of the data structure, tables and data fields

Because of the further development from SISTEMA 2.x to SISTEMA 3.x, the number of data fields has
increased further.

e Similar to the fourth revision of DIN EN ISO 13849-1, the German term ‘Subsystem’ was renamed
‘Teilsystem’ in SISTEMA.

¢ A new data field, ‘Interfaces’, has been added to the safety function (see Section 7.3.1 in [1]).
¢ In addition to the new data fields required by the standard, such as ‘EMI’, which are described in
detail in Chapter 4, a document field has been added to the existing documentation field to allow a

document to be linked.

e For the subsystem, an additional documentation and document field has been added specifically for
entering a performance level in relation to qualitative aspects (e.g. software / SRASW).

If you are a developer and need more details about the changes to the data structure, please feel free to
contact us at SISTEMA@dguv.de.

4 Amendments resulting from the 4th revision of EN ISO 13849-1 (December 2023)

41 PFHp now PFH (as of SISTEMA 2.1.x)

The previous definition of the PFH as ‘probability of a dangerous failure per hour’ was changed to the
‘average frequency of a dangerous failure per hour’ (see 3.1.5.8 in [1]). In this context, the index ‘D’ for
dangerous was removed in order to achieve an alignment with IEC standards for functional safety.

4.2 Limitation of the formula for MTTFp calculation via the B1op

The value for T1op may only be a maximum of twice as large as T1o(see C.4.2 [1]). This restriction applies to
the blocks and elements of SISTEMA.
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4.3  Additional information regarding normative references

SISTEMA now provides important information from the standard, such as ‘Complex components... shall not
be considered as equivalent to well-tried’, in the form of a tooltip that appears when the cursor is hovered
over an entry (Figure 2). In addition, many existing messages have been revised and supplemented with
references to the sections in which the normative background can be found (Figure 3).

Requirements for the category

[ Accordance with relevant standards to withstand the expected influences.
[ Basic safety principles are being used.

L] Complex components (e.g. PLC, microprocessor, and application-specific integrated circuit) shall
[] not be considered as equivalent to well-tried.

Figure 2: Additional information using pop-ups

Messages -

- , The performance level PL= e shall not depend solely on fault exclusion (section 6.1.10.3).
v 56 & SB_FE_im Kanal For this subsystem, the performance level was downgraded to d.

Figure 3: SISTEMA message with reference to section in the standard

4.4 Descriptions regarding PL / Category requirements and CCF / DC measures revised

The descriptions of the PL and Category requirements and of the CCF and DC measures have been
revised and SISTEMA has changed accordingly. In the process, they have been made much more specific
and additional information has been added (see standard [1]). SISTEMA shows additional information as a
tooltip /pop-up when you hover the cursor over an entry (Figure 2, Figure 5, Figure 4).

"l Library of CCF Measures — O d

MNo. Measure against CCF Points
MEASURES FORM ISO 13849-1:2023, TABLE F 1
Separation/segregation (section F.3.1)

5 O 1 Separation/segregation 15
Diversity (section F.3.2)

5 0 2 Separation/segregation (section F.3.1) 20
|_Design/appli Physical separation between signal paths of redundant channels, for example:

a0 a) separation in wiring (e.g. multi conductor cable with suitable insulation between conductors); 15
3 T 32 b) separation in piping (e.g. aveiding damaging of a hydraulic pipe due to high pressure released )

from another adjacent pipe);

c) detection of shert circuits and open circuits in cables by dynamic test;
5 [ 4 d) separate shielding for the signal path of each channel; 5
| Training (se¢ &) redundant channels on separate printed-circuit boards or in separate housings or cabinets;
f) sufficient clearances and creepage distances between redundant channels on printed-circuit

Assessment/

s [ 5 boards, also taking intoc account e.g. tin whiskers (see IS0 13849-2:2812, D.2.2). 5
Environmental {section F.3.b)

1 T 6.1 Prevention of EMI or impurity of fluidic medium 25
) T 6.2 Otherinfluences 10

Figure 4: CCF measures with additional information
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“# Library of DC Measures - ] X
t sufficient ~
Description DC dependant on nofo?upll_c;en

Direct monitoring (e.g. electrical position monitoring of control valves, monitoring of

— electromechanical devices by mechanically linked contact elements) S B -

percentage to be defined depending on the specific
Fault detection by the process 0-99 application; this measure alone is not sufficient for the required 8
performance level (PLr ) e (see NOTES 2, 3 and 5)

Monitoring some characteristics of the sensor (response time, rangey

B |oJectrical rasistance, capacitance) NOTE 2 For measures where a DC range is given (e.g. fault detection by the process) the correct

DC value can be determined by considering all dangerous failures and then deciding which of them
Logic are detected by the DC measure. In case of any doubt a FMEA should be the basis for the
Indirect monitoring (e.g. monitoring by pressure switch, electrical pos estimation of the DC.
' machine actuators, plausibility check of final result) | .
NOTE 3 For the DC measure “Fault detection by the process” the demand rate of the safety function

Direct mcnitori’_‘g (eg _electrical positi_un monitoring of control valves, (rd) and the process diagnostic (test) rate (rt) can be considered together with a limitation of
— electromechanical devices by mechanically linked contact elements.| the effective DC of the tested component:

intermediate results) a) rt /rd > 1 DC is limited to 60%;
Simple temporal time monitoring of the logic (e.g. timer as watchdog| b) rt /rd > 18 DC is limited to 90%;
 within the program of the logic) c) rt /rd > 180 DC is limited to 99%.
Temporal and logical monitoring of the logic by the watchdog, where i NOTE S When the DC measure “fault detection by the process” is combined with other DC measures as
' plausibility checks of the behaviour of the logic listed in Annex E this measure can still be included in the DC estimation of the block, even for
Start-up self-tests to detect latent faults in parts of the logic (e.g. pro| PLr e.
~ memaories, input/output ports, interfaces) o \SEE N 2] N
Ol liinm bs. ihasinn daiins L bnilibis Lo _ssimbabdonl b ibo_sssin abaoosl sk i

Figure 5: DC measure with additional information on the notes

4.5 SRASW and other qualitative aspects

The possibility of entering a performance level (PL) at the subsystem level that results from qualitative
aspects (such as software / SRASW) now has its own fields for documentation and a document (Figure 6).
The abbreviation ‘n.a.’ (not applicable) has been renamed to the more common spelling ‘n/a’ with the same
meaning. The entry ‘n/a’ means that there are no qualitative aspects.

Qualitative aspects (e.g. software, see sections 7, 10.3)
Qualitative aspects (e.g. Software) nia o
suitable up to PL: -
Documentation:
&
Document: Open

Figure 6: Input PL of qualitative aspects such as software

4.6 Electromagnetic immunity (EMI)

SISTEMA now implements the topic of electromagnetic immunity (EMI) from Annex J of EN ISO 13849-1
as follows:

On the level of the safety function, you can:

a) selectaroute (A, B, CorD)or
b) specify that each subsystem should select its own approach to EMI or
c) specify that EMI is not necessary

If you have specified that a choice shall be made at the subsystem level for this safety function, you will find
the same choices a) and c) there; see Figure 7.
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SISTEMA offers the documentation field and an additional document for you to document possible details
concerning the electromagnetic immunity and the selected route.

Electromagnetic immunity, EMI (Annex L}
Route for fulfilment

nfa )
of EMI measures:

Paths for the implementation of measures for the electromagnetic immunity (EMI) of the subsystems.
Documentation:

-EMI measures unknown

‘n/a’ -EMI measures not necessary or applicable
L A -EMC requirements of the relevant product standard -
. ‘B’ -follow IEC 61000-6-2
Document: £ ,
c -Implementation EMC measures on system level (see Table L.1)
‘D’ -follow IEC 6188@-6-7 or other generic EMC standards for functional safety
'Subsystem(s)' -The EMI measures are defined in the subsystems.

Figure 7: EMI input with information on the selection options

4.7 Category 2 system

According to a current requirement of the standard, each part of the functional channel (input unit, logic and
output unit) shall have at least a diagnostic coverage level of “low” (DC at least 60%) (see 6.1.3.2.4 in [1]).
In SISTEMA, this check is performed across all blocks of the functional channel. In order to divide the
functional channel into input unit, logic and output unit when entering data in SISTEMA, three blocks can be
created with this division and subordinate parts can be implemented as elements of the corresponding
blocks. The elements are not checked for a minimum “low” diagnostic coverage. Note that the MTTFD and
DC of the blocks should always be determined using the elements.

Furthermore, the maximum Performance Level that can be achieved for Category 2 is PL d (see 6.1.3.2.4

in [1]).

4.8  Alternative / simplified method for PL/PFH calculation without MTTFp

The method previously known as the “Simplified method to Section 4.5.5” has been renamed the
“Alternative method to Section 6.1.9”. There are fundamental changes, and the user has to verify whether
this method may continue to be used (see 6.1.9 [1]). The PL requirements descriptions in SISTEMA have
been updated accordingly.
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This method now differentiates between input/output parts and logic parts. A new input field is available in
SISTEMA for this decision (see Figure 8), which is used to adjust the requirements for the PL and the
category.

Subsystem W IFA

|Documentation |F'L ‘Category ‘DCawg |CCF |Blocks |

(O Enter PL/PFH directly {(manufacturer ensures compliance with the requirements of the Category and of the PL)
(O Enter "SIL/PFH directly {(manufacturer ensures compliance with the requirements of the SIL acc. to IEC 62061)
(O Determine PL/PFH from Category, MTTFD and DCavg

(® Determine PL/PFH from Category and DCavg (Altemative procedure according to section 6.1.9)

Function:
Logic
The PL shall be determined by estimal In.|:;utf0utput the alternative procedure in section 6.1.9:

(] Behaviour of the safety function under fault conditions
[ Safety-related software according to clause 7 and Annex J or no software included
[ Systematic failure (see clause 6.1.7 and Annex G)
(] Ability to perform a safety function under expected environmental conditions
] Subsystem consists of mechanical, hydraulic, pneumatic, electro-hydraulic or electropneumatic compenents (or a mixture of these technologies) (6.1.9)
[Ino application-specific reliability data (MTTFD, B10D or similar) are available for the components (6.1.9)
[ The good engineering practice method given in C.2 cannot be applied for the components (6.1.9)
The subsystem is defined as an input {l), output (O) or logic (L) (Section 6.1.9) [Function: Input/Qutput]

Figure 8: PL determination using the alternative method according to section 6.1.9

Note: A subsystem of a SISTEMA 2.x project that uses this method will be marked red after the update.
This is due to the new PL requirement “The good engineering practice method given in C.2 cannot be
applied for the components”. The user must comply with this requirement.

4.9 Fault exclusion — PLe

The topic of fault exclusion was revised in the standard [1] (Section 6.1.10). Among other things, the
requirement “PL e shall not be solely based on fault exclusion” was added. The emphasis here is on

“solely”.

Within SISTEMA, a subsystem for which a fault exclusion “FE” has been defined is consistently reduced to
PL d and a corresponding “green” message is generated (see Figure 9).

Messages

v s [ The performance level PL= e shall not depend solely on fault exclusion (section 6.1.10.3). For this subsystem, the
— EMST performance level was downgraded to d.

Figure 9: Fault exclusion on subsystem, automatic reduction to PL d

You can remove the “link” between PL/SIL and PFH and manually set the PL to PL e if you do not want this
reduction to PL d. SISTEMA will generate a “yellow” message for these cases (see Figure 10).

If a fault exclusion is made in a channel on a block or element, SISTEMA generates a yellow message,
which can be documented and, if desired, downgraded to green (see Figure 11).
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Subsystem Y IFA

Documentation |F'L | Category |

® Enter PL/PFH directly (manufacturer ensures compliance with the requirements of the Category and of the PL)
O Enter 'SIL/PFH directly (manufacturer ensures compliance with the requirements of the SIL acc. to IEC 62061)
(O Determine PL/PFH from Category, MTTFD and DCavg

O Determine PL/PFH from Category and DCavg (Alternative procedure according to section 6.1.9)

[t}

|

Messages &

The Performance Level PL = e must not be based solely on fault exclusion (Section 6.1.10.3). Provide a clear and traceable

- B -
© 5B [ X EmsT documentation of how this requirement is met - for example, by considering manufacturer specifications.

Figure 12: Fault exclusion of a channel in a multi-channel subsystem

Channel 1 ~

] Library 0 Ne @ Status  Name Referenc... MTTFD [a] DC [%] Use case

2] VDMA Library £ Ec o BL Position switch - FE FE (High) not relevant

&2 Switch content of channels

Channel 2

] Library ) | Status  Name Referenc...  MTTFD [a] DC [%)] Use case

1] VDMA Library v BL  Paosition switch 10 (Medium) not relevant v
Messages -

Afault exclusion has been identified for this channel. The associated safety function requires a Performance Level (PLr) of e. According to section 6.1.10.3. the
o cH BB X Channel 1 Performance Level PL = e of a subsystem must not be based solely on fault exclusion. Please provide clear documentation for the second channel on how the
required quality is ensured for example, through specifications on component quality, fault detection, systematic measures.

Figure 11: Error exclusion on block (or element)

If a channel consists of one or more parts with fault exclusions, the channel itself will also indicate a fault
exclusion (MTTFD = FE). If PL e is attained for this subsystem (Category 3 or 4) and the associated safety
function requires a PLr = e, SISTEMA generates a “yellow” message for the channel (see Figure 12). You
should document clearly how the required quality is assured for the second channel — for example by
means of information on the part quality, fault detection and systematic measures.

Messages -

Afault exclusion has been defined for this device; please verify this. By providing appropriate documentation for this

© BL [ X Position switch notification, you can downgrade its status to ‘green’.

Figure 10: Fault exclusion on subsystem with PL e

5 General adjustments in SISTEMA (usability)

5.1 SISTEMA SISTEMA messages — Documentation and downgrade from yellow to green
All SISTEMA messages can optionally be documented. After documentation, only yellow messages can be

downgraded to green. This new feature meets a practical need and makes it possible to achieve the green
status for a project.
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In the list of messages, you will find one or possibly two new symbols (B and ), that are grayed out as
long as no information has been stored.

The symbol -* is only visible for yellow messages. You can add or remove the documentation by double-
clicking on the symbol or via the context menu (right-click) (see Figure 13) of the list entry. If documentation
has been added, the symbol turns colored =+, the same applies to the downgrading to green symbol +.

An overview of all documented messages can be found in the PL tab of the safety function (see Figure 14).

Messages

Afault e

o /:[JI = PR va o Nadarman
Select device

# Document message

oBLE =

@€ Remove documentation of the message

I Save messages...

Figure 13: Context menu of a message in the list of messages

In the summary, you will find a list of all documented messages on the first few pages below the safety
functions. This list is part of every summary and cannot be hidden.

Additional information of the safety function relevant for the operator:

List of documented messages:

& Update list of documented messages

Name Reference ... ‘Status |Message Documentation |Duwngraded|Subsystem Channel Block
BL Position switch yellew  For the designated arc... add to manual Yes EMST chl

< >

Figure 14: Overview of the documented messages is available in the "PL" tab of the safety function

All yellow messages are notes from SISTEMA that you should carefully review. For example, for wear-
prone components that need to be replaced during the 20-year mission time of the machine, this means
that this information is important for the machine operator and should be documented in the manual. You
can now document the corresponding measure and change the message to green. Please note that it is
only possible to change yellow messages and only after entering documentation.

References to the standard [1] have been added to many messages. All references to sections always
relate to the fourth revision of the standard [1]. SISTEMA does not replace assessment in line with the
standard. SISTEMA supports use of the standard. All entries made in SISTEMA therefore assume
knowledge and understanding of the standard [1].

5.2 Category requirements

SISTEMA has adjusted the texts generated for the requirements in the category. For example, the text
“‘“MTTEFD is at least low or medium or high” has been shortened to “MTTFD is at least Low”.
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In the case that a DC-requirement is only achieved by exceeding the 5% tolerance of the standard (see
Table 7 [1]), the description was adapted to make this more transparent, see Figure 15.

Requirements for the category
[JReduced test frequency (1/25)

[ Accordance with relevant standards to withstand the expected influences.
[ Basic safety principles are being used.
[ Well-tried safety principles are being used.
2 The requirements for the test frequency are satisfied.
MTTFD is at least Low. [10 (Medium)]
Each part (I, L, O) shall be at least DC Low
The MTTFD of the test channel is greater than or equals half of the tested systems MTTFD. [fulfilled]
The achieved score of the CCF-rating is at least 65. [65 (fulfilled)]

Figure 15: Note on consideration of the 5% tolerance

5.3  Show “Device identifier” in tree structure

The “Device identifier” field of a subsystem, block or element can be displayed in the tree structure through
“Options / View”.

54 Multiple start of SISTEMA possible

SISTEMA can be started multiple times, which also simplifies the use of SISTEMA on a terminal server
(details can be found in SISTEMA Cookbook 3 [6]).

You can also start an older version of SISTEMA and use SISTEMA 3.x at the same time. In this case,
SISTEMA 2.x has to be started first, then SISTEMA 3.x. If you have any questions, please contact us at
SISTEMA@dguv.de.

5.5 Documentation easier to edit

Each documentation field has a “pencil” or a “magnifying glass” (for read-only access) in the lower right
corner, which can be used to display the field in a separate window for editing if necessary (see Figure 16).

Documentation:
] %,

Document Open
S Cancel Save P

Figure 16: Edit documentation in a separate window
5.6 CCF and DC measures - Only normative measures available

SISTEMA no longer allows you to create your own measures. Instead, you can store a document here to
describe individual measures in detail if required. During then import of older projects or libraries, existing
custom measures will be converted (see below).
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The CCF and DC measures were revised and described in more precise terms in the 4th revision. Check in
detail whether your measures are still in line with the standard.

User-defined measures need to be described in the documentation fields. If a user-defined measure or, for
example, a measure from EN ISO 13849-1:2006 that was removed with the next revision of the standard
(e.g. “Redundant shutdown path with monitoring of one of the drive elements either by the logic or by a test
device = 90%”), SISTEMA will automatically enter this in the documentation field for DC and set the DC
value determination to “direct input”. During the conversion of the data, a corresponding message will be
generated.

5.7 Graphical representation of the PFH value achieved

On the level of the safety functions, the “PL” tab shows the achieved PL and PFH value in a graphic (see
Figure 17).

Safety function WIFA

Documentation ‘PLr |F‘L ‘Suhsyslemsl

Determine PL from subsystems

Performance Level (PL): D PFH [1/h]:
PEH [1/h] 1,0E-4 1,0E-5 3,0E-6 1,0E-6 1,0E-7 1,0E-8
" | : || e e—
SIL no correspondence 1 1 2 3

Safeguarding against low risks Safeguarding against high risks

Figure 17: Graphical representation of the PL / PFH values in SISTEMA 3.x
5.8 Summary / Report
All new data fields have been added to the summary.

On the last page, you can store your own contact details. To do this, use the “Contact details” button in the
print options for the summary (see Figure 18).

[ Report print options b4

[ Overview of safety function

© Show Safety functions
) also show Subsystems
) also show Blacks

O also show Elements

Detailed reporting
v Show device details
¥ Show requirements on PL and Category
v Show documentations on SF, SB, BL and EL
 Show parameter documentations on PLr, PL, Category, CCF, MTTFD and DC

v Show CCF and DC measures in detail

General
Contact details
¥ Show messages
Show all messages of the project (project data sheet)
Show signature field for the authors

v Show signature field for the inspector

Cancel

Figure 18: Print option of the summary - contact details
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The contact details are used to store the address of the company or the person who is responsible for the
SISTEMA project.

6 Scope

The scope of SISTEMA 3.x has remained unchanged: the program supports the evaluation of control parts
according to EN ISO 13849-1. Nevertheless, control parts with the characteristic values SIL/PFH, which
were evaluated according to IEC standards, can be transferred to SISTEMA. The standard [1] explains that
subsystems of an SRP/CS can also be designed in accordance with other functional safety standards (e.g.
IEC 62061, IEC 61508, IEC 61496).

7 Conclusion

Version 3 of SISTEMA has been improved in line with feedback from practice and adapted to the new
requirements and possibilities created by the 4th edition of DIN EN ISO 13849-1.

Other IFA guidance documents on EN ISO 13849 are going to be successively adapted to the changes in
the standard, too, and made available on IFA’s web site: Safety of machine controls to EN ISO 13849. The
PLC turntable [3] continues to be valid and the IFA-Report 02/2017 will be published in its new edition as
IFA-Report 01/2025 [5], also adapted to the new version of the standard. The circuit examples described
there will be published in the form calculated with SISTEMA 3.0 [4].

8 Bibliography

[1] 1SO 13849-1: Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design (04.23).

[2] Hauke, M.; Bomer, T., Blllesbach, K.H.: Fourth edition of EN ISO 13849-1. Most important new
features in 2023 at a glance. Institute for Occupational Safety and Health of the German Social
Accident Insurance (IFA), ed.: Deutsche Gesetzliche Unfallversicherung e.V. (DGUV) 2023
https://publikationen.dquv.de, Webcode p022540

[3] Schaefer, M.; Hauke, M.: Performance Level Calculator - PLC. 5th edition. Edited by: Institute for
Occupational Safety and Health of the German Social Accident Insurance (IFA), Sankt Augustin 2015
https://www.dguv.de/ifa/praxishilfen/practical-solutions-machine-safety/performance-level-
calculator/index.jsp

[4] Practical aids for "Safety of machine control systems to EN ISO 13849"
http://www.dguv.de/webcode/e89507

[5] IFA-Report 02/2017 and successor IFA-Report 01/2015
http://www.dguv.de/webcode/e89507

[6] SISTEMA Cookbooks
http://www.dquv.de/webcode/e109249

SISTEMA 3.0 - The main changes at a glance Page1 from 12


http://www.dguv.de/ifa
https://www.dguv.de/ifa/praxishilfen/practical-solutions-machine-safety/sicherheit-von-maschinensteuerungen/index.jsp
https://publikationen.dguv.de/forschung/ifa/allgemeine-informationen/4894/fourth-edition-of-en-iso-13849-1.-most-important-new-features-in-2023-at-a-glance
https://publikationen.dguv.de/forschung/ifa/allgemeine-informationen/4894/fourth-edition-of-en-iso-13849-1.-most-important-new-features-in-2023-at-a-glance
https://publikationen.dguv.de/forschung/ifa/allgemeine-informationen/4894/fourth-edition-of-en-iso-13849-1.-most-important-new-features-in-2023-at-a-glance
https://www.dguv.de/ifa/praxishilfen/practical-solutions-machine-safety/performance-level-calculator/index.jsp
https://www.dguv.de/ifa/praxishilfen/practical-solutions-machine-safety/performance-level-calculator/index.jsp
http://www.dguv.de/webcode/e89507
http://www.dguv.de/webcode/e89507
http://www.dguv.de/webcode/e109249

www.dguv.de/ifa

Authors: Andy Lungfiel, Michael Hauke, Paul Rempel

Institute for Occupational Safety and Health of the German Social Accident Insurance (IFA),
Sankt Augustin

SISTEMA 3.0 - The main changes at a glance Page1 from 12


http://www.dguv.de/ifa

	1 Introduction
	2 Conversion of projects and libraries of version 2.x
	2.1 “SISTEMA Library Version Converter” in detail
	2.2 Notes regarding the update of the ‘Firebird’ database to version 5.0

	3 Adjustment of the data structure, tables and data fields
	4 Amendments resulting from the 4th revision of EN ISO 13849-1 (December 2023)
	4.1 PFHD now PFH (as of SISTEMA 2.1.x)
	4.2 Limitation of the formula for MTTFD calculation via the B10D
	4.3 Additional information regarding normative references
	4.4 Descriptions regarding PL / Category requirements and CCF / DC measures revised
	4.5 SRASW and other qualitative aspects
	4.6 Electromagnetic immunity (EMI)
	4.7 Category 2 system
	4.8 Alternative / simplified method for PL/PFH calculation without MTTFD
	4.9 Fault exclusion – PLe

	5 General adjustments in SISTEMA (usability)
	5.1 SISTEMA SISTEMA messages – Documentation and downgrade from yellow to green
	5.2 Category requirements
	5.3 Show “Device identifier” in tree structure
	5.4 Multiple start of SISTEMA possible
	5.5 Documentation easier to edit
	5.6 CCF and DC measures - Only normative measures available
	5.7 Graphical representation of the PFH value achieved
	5.8 Summary / Report

	6 Scope
	7 Conclusion
	8 Bibliography

