DIN EN 16602-40:2018-07 (E)

Space product assurance - Safety; English version EN 16602-40:2018

Inhalt

EUuropean FOr@WOrd...........cccoiiiiiiimimeeiinss s s rsnssss s s s s s smssss s s s s s s s s s s mmmsnsssssssssnsnnns 7
RS T o T =PRI 9
2 Normative referencCes.......ooueeeeciiiiiiiiirrie e 10
3 Terms, definitions and abbreviated terms.........c.cccoiveiiieiiieiirs e e 11
3.1 Terms from other standardS............oooiiiiiiiiiiiiiiiii e 11
3.2 Terms specific to the present standard ... 11
3.3 Abbreviated termMS. .....cooo e 13
3.4 NOMENCIALUIE ..o s 14

4 Safety PrinCiples......cooo e 15
4.1 ODJECLIVE ..o ———————— 15
4.2 POlICY .. e e e ———————— 15
4.2.1 L =T 1= = | U 15

4.2.2  Implementation ..........ooouiiiiiii e 15

4.3  Safety Programme ........ooouiiiiiii e 16

5 Safety Programme..............eeeeeeeemmmmmeeeeeeeeeneneeeeaaaaa—aaaaaaaaananananaaaannnannnnnnnnnnnan 17
Lo Tt B o o1 P 17
5.2  Safety programme Plan ..........ccooioiiiiiiii e 17
LR T @7 o1 o] 4 4 F= T o = PP 18
5.4  Safety 0rganization ...........oeiiiiiiiiiiiiiiiiiiieie e 18
541  Safety Manager......... oo 18

5.4.2  Safety manager access and authority .............coooiiiiiiiiiii e 18

5.4.3  Safety @uditS ... 19

5.4.4  Approval of documentation................coooiiiiii e 19

5.4.5  Approval of hazardous operations..........cccccceeeiiiieiiiiiiiiicce e 19

54.6 Representation on boards............ccoooeiiiiiiiiiiiii e 19

5.4.7  Safety approval authority...........coooorii 20

5.5 Safety risk assessment and control ... 20
5.6 Safety critical HEMS.......cooiiiiiii 20
5.7 Project phases and safety review CycCle ... 20

Seite



5.7.1  Safety program tasks and reVIEWS ..........cccooeooiiiiiiiiiiieeeee e 20

5.7.2  Progress MEELINGS ....cocoiiiiiiiii e 24

B.7.3 Safely rEVIBWS....ouveeii e 24

5.8 Safety compliance demonstration ..o 25
5.9  Safety training..........ooiii i e 25
5.9.1  GENEIAL...cci oo 25

5.9.2  Product specific training ... 25

5.9.3 General awareness briefings..........ooooriiiiiii 26

5.9.4 Basic technical training ........ccccooiiiiiii e 26

Lo IR T I = 11 11 o T (=0} o [ 26

5.10 Accident-incident reporting and investigation ..................ccc 26
5.11 Safety docUmMENtatioN ..........vuiiii i 26
B5.11.1 GENEIAL ..o s 26
5.11.2 Safety data package ... 27
5.11.3 Safety deviations and WaiVers ...........ccccooeiiiii 27
5.11.4 Safetylessonslearned.........ccccccooiiiiiiiiiiiiii e 28
5.11.5 Documentation of safety critical items ...............cocc 28

6 Safety eNgIiNEeriNg .......cciiiiiiieeiiiiiiiii e e e e nnnnns 29
8.1 OVEBIVIEBW ...ttt ettt e e e e e et e e e e e e e et reeeeas 29
6.2 Safety requirements identification and traceability ... 29
6.3 Safety design ODJECHIVES .......oooiiiiiiiiiiiiiiiiii e 29
6.3.1  Safety policy and prinCiples............ooovviuieiiiiiei e, 29

6.3.2  Design SeleCtion........coooiiiiiii 29

6.3.3 Hazard reduction preCedence ...........oouvuueiiiiiiiiiiiiieee e 30
6.3.4  Environmental compatibility.............ccooeriiiiiiiii 32

6.3.5  EXternal SErviCes.........ooooii i 32

6.3.6  Hazard detection - signalling and safing............cccci 32

6.3.7  Space debris mitigation............cccooooiiiiiii e 33

6.3.8  AMOSPNENIC rE-ENtIY .. oo e 33

6.3.9  Safety of Earth return missions ... 33
6.3.10 Safety of human spaceflight missions .............ccccc 34
B.3.T1  ACCESS ..ottt 34

6.4 Safety risk reduction and CONTrol...........coooiiiiiiiiiiiiiiiiiiieeeeee s 34
6.4.1  Severity of hazardous event and function criticality ................cccccin. 34

6.4.2  Failure tolerance requiremMents.........ccooeviii i 36

6.4.3  Design for minimum FiSK..........ccooeiiiiiiiiiii e 37

6.4.4  Probabilistic safety targets ... 38



6.5 Identification and control of safety-critical functions ..............ccccciiiin . 39
6.5.1 [AENIfICAtION ... 39

6.5.2 Inadvertent operation ..............ooiiiiiiiiiiiiii e 39

6.5.3  Status information ... 39

6.5.4  Safe shutdown and failure tolerance requirements..............ccccccvieeeeeeennnn, 39

6.5.5 Electronic, electrical, electromechanical components..............cccceevevennnnn.n. 40

6.5.6  Software fUNCHONS.........cooii e 40

6.6  Operational SAfety ..........coviiiiiiiiiiiiiii 42
6.6.1  BasiC requUIremMENtS ..........cooiiiiiiiiii e 42

6.6.2  Flight operations and mission control............ccccoiiiiiiii i 42

6.6.3  Ground OPEerations ..........couuuuiiiiiiiei e 43

7 Safety analysis requirements and techniques..........cccccooiiiiiiiiiccccciiinnneeeees 46
% I O 1YY oY/ -SSR 46
A C 1= 1= | SRR 46
7.3 Assessment and allocation of requirements.............ccccceeeiiiiiiiiiiie e 47
7.3.1  Safety reqUIreMENtS........coooiiiiiiii e 47

7.3.2  Additional safety requIrements ............cccoooeeii 47

7.3.3  Define safety requirements - functions .............ccccciiiiii i, 47

7.3.4  Define safety requirements - subsystems.............cccoooeeiiiiiiiiiiie e, 47

7.3.5  JUSHFICAtION ..o e 47

7.3.6  Functional and subsystem specification ..............ccccccii 47

7.4 Safety analyses during the project life CycCle...........oooiiiiiiiiii 47
7.5  Safety @nalySes ... 48
7.5.1 L= 1= = | P 48

7.5.2  Hazard @nalySiS ........coieiiiiiii i 48

7.5.3 Safety risk @ssessmeNnt ........cooouiiiiiiiiiiii e 49

7.5.4  Supporting assessment and analysis ..., 49

8 Safety verification...........ooc e ——— 53
S Tt I 1= o 1= | PRSP 53
8.2 Hazard reporting and FEVIEW ...........ccouiiiiiiiiiiiiiiiiiiieeee ettt 53
8.2.1 Hazard reporting SyStem ........ovviiiii e 53

8.2.2  Safety status reVIEW ........coooiiiiiii e 53

8.2.3  DoCUMENAtION......ueiii i 53

8.3 Safety verification MethOdS..........cooiiiiiiiii e 54
8.3.1  Verification engineering and planning ..............cccovviiiiii i 54

8.3.2  Methods and reports ........cooeiiiiiiii e 54

8.3.3  ANAIYSIS .o 54



8.3.4  INSPECHONS.. ..o e e aaaees 54

8.3.5  Verification and approval...........cccooooeiiiiiiiiii e 55
8.4 Verification of safety-critical functions ... 55
8.4.1  ValidatioNn ....ccooeeeeei e 55
8.4.2 Qualification ... 55
8.4.3  Failure teStS ..o 56
8.4.4  Verification of design or operational characteristics............cccccceeeeiiiieinnen. 56
8.4.5  Safety verification testing ... 56
8.5  HAazard ClOSE-0OUL ........coooiiii e 56
8.5.1  Safety assurance verification ............cccccoeeiiiiiiiiiiiiiic e, 56
8.5.2  Hazard close-out verification ...............oouuiiiiiiiiiiicc e 57
8.6 Declaration of conformity of ground equipment...............ccoooiiiiiiiii e 57
Annex A (informative) Analyses applicability matrixX .......cccceeueciiiiiiiiiniieccc, 58
Annex B (normative) Safety programme plan - DRD..........cccociriiriiininnnncnnnnnnnnnns 60
B.1 DRD identification .........cooooeiiii i 60
B.1.1  Requirement identification and source document................cccoeviiiiinnn. 60
B.1.2  Purpose and ODJECHIVE.........uuuuuiiiiiiii s 60
[ 2 = o T=Tor (=Y B =T o Yo T Y 60
2t B 0o 0 (=1 0] €= 60
I T o 1= Yo b= | =T o 4 F= T 61
Annex C (normative) Safety verification tracking log (SVTL) DRD ........ccccccccuunnn. 62
O I ] 2 i To (=Y 111 o7=1 { o o S 62
C.1.1  Requirement identification and source document.............cccccoeiiiiiiiiinnnnn... 62
C.1.2  Purpose and objective..........coouuuoiiiiiiie e 62
C.2 EXPECIEA rESPONSE ... .ttt e et e e e e e et e e e e e e e e e eata e e e e eeeeeeaeanaaaaeeaeeennees 62
L2t B ©o ] | (=T o | £ RSP 62
C.2.2  SpeCial reMAIKS .......uuuiiiieei it e e e e aeanes 64

Annex D (normative) Safety analysis report including hazard reports -
D {0 66
D.1 DRD identification .........coooeieiiiieee e 66
D.1.1  Requirement identification and source document.................cooeeiiiinnen. 66
D.1.2  Purpose and objecCtive..........cooviiiiiiiiei e 66
[ 2 = oT=Tor (=Y =< 0T 1T Y 66
D B2 N o ) (= 0| 66
D S o 1= Yo b= L = o 4 F= 1 67

Annex E (informative) Criteria for probabilistic safety targets............ccccceeuunnn. 68



E.1 Objectives of probabilistic safety targets............cccoe i 68

E.2 Criteria for probabilistic safety targets............ccco 68
Annex F (informative) Applicability guidelines...........cccciiiiiiiiiie, 69
Annex G (informative) European legislation and ‘CE’ marking.........ccccceeeaen...... 75

Gl OVEBIVIBW ...ttt ettt ettt e e e oo e sttt e e e e e e e e nbneeeeeeaeeas 75

L€ T O o1 -1 o RPN 75

G.3 Responsibility of the design authority..............ooo i 75

G.4 Declaration of conformity ............oooiiiiiiiiiiiiee s 76

LT =T (=1 (=Y [o RPN 76
Bibliography........ i 78
Figures
Figure C-1 : Safety verification tracking 10g (SVTL) .....euuuueiiiiiiiiiiiiieiiiiieiieiieiieiiiieeeeeeeenennneeees 65
Tables
Table 6-1: Severity Categories ........cooi it 36
Table 6-2: Criticality of fUNCHONS.........cooi i 36
Table 6-3: Criticality category assignment for software products vs. function criticality ......... 41
Table A-1: Safety deliverable documents ... 59



		2024-04-26T02:51:28+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




