DIN EN ISO 13849-1:2023-12 (E)

Safety of machinery - Safety-related parts of control systems - Part 1: General
principles for design (ISO 13849-1:2023)

Contents Page
European foreword..........ccoomnssssssssssssssssssssssssans w5
Annex ZA (informative) Relationship between this European Standard and the essential
requirements of EU Directive 2006/42 /EC aimed to be covered..........cmmmmn. 6
FOT@WOTM.......... e 8
IIUETOAUICEION ... 10
1 SCOPC ... 13
2 NOIMALIVE FEFETEIICES ..........cccocoooveee s s s 13
3 Terms, definitions, symbols and abbreviated terms ... 14
3.1 Terms and definitions
3.2 Symbols and abbreviated LEITINS ... 22
4 O VO VICW......ocoocooooeeeeeeeeeeee s sss 2285885588855 1888 24
4.1 Risk assessment and risk reduction process at the machine. ..., 24
4.2 Contribution to the risk reduction...........ccssrcse,

4.3 Design process of an SRP/CS ...

4.4 MEthOdOIOZY ......ooooeeeeeee s
4.5 Required information.......... e
4.6 Safety function realization by using subsystems
5 Specification of SAfety fUNCEIONIS ...
5.1 Identification and general description of the safety function. ... 29
5.2 Safety requirements SPeCifiCatiON ...
5.2.1 General reqUIir€ments. ...
5.2.2 Requirements for specific safety functions
5.2.3 Minimizing motivation to defeat safety functions..........en
TN =) 40 o ] W Vo o 51O
5.3 Determination of required performance level (PL,) for each safety function
54  Review of the safety requirements specification (SRS) ...
5.5 Decomposition of SRP/CS iNt0 SUDSYSTEIMS. ...
6 Design considerations.. ...
6.1 Evaluation of the achieved performance level.......
6.1.1 General overview of performance level
6.1.2 Correlation between performance level (PL) and safety integrity level (SIL)......... 41

6.1.3  Architecture — Categories and their relation to MTTF}, of each channel,
average diagnostic coverage and common cause failure (CCF)

6.1.4 Mean time to dangerous failure (MTTFp) ..
6.1.5 Diagnostic COVETage (DC) ...t
6.1.6 Common cause failures (CCFs)
6.1.7  SYSteMAtiC fATIUTES ...
6.1.8 Simplified procedure for estimating the performance level for subsystems........... 51
6.1.9 Alternative procedure to determine the performance level and PFH
WITROUE MTTE [ oo 52
6.1.10 Fault consideration and fault @XCIUSION ... 54
6.1.11 Well-tried COMPONEINT ...oooicriiriieiiieeieie e 55
6.2 Combination of subsystems to achieve an overall performance level of the safety
FUTICEION .8 55



10

11
12
13

LT R €< s =) o= )

6.2.2  KNOWIN PFH VAIUES ..o

6.2.3 Unknown PFH values
6.3 Software based manual parameteriZation. ... ...

0.3. 1 GEIIETAL ..o

6.3.2 Influences on safety-related parameters ...

6.3.3 Requirements for software based manual parameterization

6.3.4 Verification of the parameterization tO0] ...

6.3.5 Documentation of software based manual parameterization....................... 59
Software Safety FreQUITEIMEIIES ... 59
7.1 GEBIIBTAL . 59
7.2 Limited variability language (LVL) and full variability language (FVL) ..o, 61

7.2.1  Limited variability language (LVL)

7.2.2  Full variability [anguage (FVL) ...

7.2.3  Decision for limited variability language (LVL) or full variability language

(VL) e

7.3 Safety-related embedded software (SRESW)

7.3.1 Design of safety-related embedded software (SRESW) ... 63

7.3.2  Alternative procedures for non-accessible embedded software ... 64
7.4 Safety-related application software (SRASW) ... 64
Verification of the achieved performance level ..., 67
Ergonomic aSpects Of A@SIZT1............ e 67
VALEA@AETIOTN. ...
10.1  Validation principles...

T0.101 GOMETAL .

10.1.2 Validation PLAN coocc s

10.1.3 Generic fault lists...

10.1.4 Specific fault lists ...

10.1.5 Information for validation
10.2  Validation of the safety requirements specification (SRS) ... 71
10.3  Validation by analysis

T0.3.1 GEIMETAL .

10.3.2  ANAlySis tECRINIQUES ...
10.4 Validation by testing ...

10.4.1  General ..

10.4.2 Measurement aCCUTaCYy ...,

10.4.3 Additional requirements for testing

10.4.4 Number of test samples.........ccs

10.4.5 TeStiNG METROAS ..ottt
10.5 Validation of the safety fUNCEIONS ...
10.6  Validation of the safety integrity of the SRP/CS ..

10.6.1 Validation of SUDSYSTEM(S).....ccuvrerorrrrirscrsseris

10.6.2 Validation of measures against systematic failures.....

10.6.3 Validation of safety-related software...........ccccoe.

10.6.4 Validation of combination of subsystems.....

10.6.5 Overall validation of safety INteGIity ...
10.7  Validation of environmental re qUITEIMENTES ...
10.8 Validation record
109 Validation maintenance reqUITEIMENTES ...
Maintainability Of SRP/CS ... e 79
Technical dOCUMENEATION ..o 80
INFOTMATION FOT TIS@ .....o.cco e 80
131 GEIIETAL . 80
13.2  Information for SRP/CS INEGIatiON. ... 80
13.3  INFOTMATION FOT WS ..ot 81



Annex A (informative) Guidance for the determination of required performance level (PL,)......83

Annex B (informative) Block method and safety-related block diagram ... 88
Annex C (informative) Calculating or evaluating MTTF, values for single components......... 90
Annex D (informative) Simplified method for estimating MTTF, for each channel.............. 98

Annex E (informative) Estimates for diagnostic coverage (DC) for functions and subsystems..100

Annex F (informative) Method for quantification of measures against common cause
failures (CCF) ..

Annex G (informative) Systematic failure

Annex H (informative) Example of a combination of several subsystems..............c 112

Annex I (informative) Examples for the simplified procedure to estimate the PL of
SUDSYSEEIMS ...

Annex ] (informative) Example of SRESW realisation

Annex K (informative) Numerical representation of Figure 12 ... 127
Annex L (informative) Electromagnetic interference (EMI) immunity ... 132

Annex M (informative) Additional information for safety requirements specification (SRS).... 136

Annex N (informative) Avoiding systematic failure in software design ..., 138
Annex O (informative) Safety-related values of components or parts of control systems.............. 158
BIDLEOZIAPIY ... 161



		2024-05-15T14:35:14+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




