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Safety of machinery - Safety-related parts of control systems - Part 1: General
principles for design

Contents Page
0T =T o v
0 £ Yo 11T 4 T o R vi
1 1S o o o - 1
2 NOrmative referenCeS ... e s mn e e e 1
3 Terms,definitions,symbolsandabbreviatedterms ............cccoeooimircecciincccn e 2
31 Terms and defiNitioNS .......cccoocceciiiicer e s s s smn e e e e e mn e e e nnnes 2
3.2 Symbols and abbreviated terms ... —————————————— 7
4 Design considerations ...........cccceiiiiiiiiiir e 9
41 Safety objectives in deSign ... 9
4.2 Strategy for risk redUCtion ... s n s 1
4.21 =Y o 1= - | 11
4.2.2 Contribution to the risk reduction by the control system ..........cccciiiiiiiiniiccis s 11
4.3 Determination of required performance level (PLr) ... 13
4.4 Design Of SRP/ICS ...t iccie s irssee s ssss e s s s ssne e s s ssne s s same e s s same e e s s s sme e e s s s mn e s e s ssmnnesnssmnenannnnans 14
4.5 Evaluation of the achieved performance level PL and relationship with SIL ........................ 15
4.51 Performance [eVel PL .......... e 15
45.2 Mean time to dangerous failure of each channel (MTTFD) .......cccciiieimrrccccmerrsceee e 16
45.3 Diagnostic COVErage (DC) .....cccccccrrrrrrrrrrrssmrerssssssessssssneesssssmsesssssssessssssnesssssnmeesssssnsesssssnesssssnnees 17
4.5.4 Simplified procedure for estimating the quantifiable aspects of PL .........ccccciveiiciriicicennnnee 17
4.5.5 Description of the output part of the SRP/CS by category ........cccoocimmrriricccceecerer e 19
4.6 Software safety reqUIremMeNnts ... e 20
4.6.1 =Y o = - | 20
4.6.2 Safety-related embedded software (SRESW) ..o 21
4.6.3 Safety-related application software (SRASW) ... 22
4.6.4 Software-based parameterization ... ———————— 24
4.7 Verification that achieved PL meets PLr ......... e 25
4.8 Ergonomic aspects of design ........cccccciminniiiin i —————— 26
5 Safety fFUNCHIONS .......coiiii e —————— 26
5.1 Specification of safety fUNCLIONS ..o ——————— 26
5.2 Details of safety fUNCLIONS ... —————— 28
5.2.1 Safety-related stop fUNCHION ..o ——— 28
5.2.2 Manual reset FUNCHION .........eee s 29
5.2.3 Start/restart FUNCLION ... s mnn e e e e s s 29
5.24 Local control fUNCLION ........ ... e 30
5.2.5 Muting fUNCLION ..o ————— 30
5.2.6 LR LEY] o T o o = =0 41 4 - 30
5.2.7 Safety-related parameters ... 30
5.2.8 Fluctuations, loss and restoration of power Sources .........ccccoi i cccccsecerer s 30
6 Categories and their relation to MTTFD of each channel, DCavg and CCF ...............cccccuuueee 31
6.1 =Y o = - | 31
6.2 Specifications of categories ... ————— 31
6.2.1 7= 0 1= - | S 31
6.2.2 Designated architeCtures ... 32
6.2.3 Category B ... 32



6.2.4 L0 1 =T o o o 33

6.2.5 L0 1 =T o o 34
6.2.6 L0 1 =T o o) o SR 35
6.2.7 L0 1 =T o o) S 36
6.3 Combination of SRP/CS to achieve overall PL ... 38
7 Fault consideration, fault @XCIUSION .......ccuuiiiiiiiiiii e s 40
71 L 7= 3T 40
7.2 Fault consideration ... 40
7.3 Fault @XCIUSION ...ttt s e s e e e e e e e s 40
8 Validation .....cceeiiiiii i ————————— 40
9 MaINEENANCE ....ooiieiii e ——————————— 40
10 Technical documentation ... ———————— 41
11 INfOrmMation fOr USe ... ————— 41
Annex A (informative) Determination of required performance level (PLK) ......ccccoiiiiiiiiiiiisnnincienninnaes 43
Annex B (informative)Blockmethodandsafety-relatedblockdiagram ...........ccccoociiiiiicicniniicnicnninans 47
Annex C (informative) Calculating or evaluating MTTFD values for single components ..................... 49
Annex D (informative)SimplifiedmethodforestimatingMTTFD for each channel ...........cccccvrriiecnrnnnes 56
Annex E (informative) Estimates for diagnostic coverage (DC) for functions and modules ................ 58
Annex F (informative) Estimates for common cause failure (CCF) ......cccocooiriicecirinceee e 61
Annex G (informative) Systematic failure .........cooo i 63
Annex H (informative)Exampleofcombinationofseveralsafety-relatedpartsofthe control system ....... 66
Annex | (informative) EXamPles ... s s s s s s snanns 69
Annex J (informative) SOftWare ... —————_—— 76
Annex K (informative) Numerical representation of Figure 5 ...........cccocoriieeciiircccrr s 79
=1 0 [0 T T =T 0] 2/ 84



		2026-06-28T01:58:17+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




