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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison W
Commisg

Internatia
The mair
by the t
Standard

Attention
patent rig

ISO 1464

Committge ISO/TC 20, Aircraft and space vehicles, Subcommittee{SC 14, Space systems and op

accordar

Throughout the text of this document, read “...this European Standard...” to mean “...this International Sf

ISO 1462
— Part
— Part
The follo

—  Part

Th TSO, also 1ake part In the wWork. ISO collaborates closely with the International EJed
ion (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 3.
task of technical committees is to prepare International Standards. Draft International Standa
pchnical committees are circulated to the member bodies for voting. Publication as an |

requires approval by at least 75 % of the member bodies casting a vote.

is drawn to the possibility that some of the elements of this part of 1SO 14620 may be th¢
hts. ISO shall not be held responsible for identifying any or all such patent rights.

ce with the Agreement on technical cooperation between {SO and CEN (Vienna Agreement).

1: System safety
2: Launch site operations
ving part is under preparation:

3: Flight safety systems

0 consists of the following parts, under the general title Space systems — Safety requirementy:

trotechnical

'ds adopted
hternational

b subject of

0-1 was prepared by the European Committee for Standardization (CEN) in collaboration with Technical

erations, in

andard...”.

© I1SO 2002 — Al rights reserved


https://standardsiso.com/api/?name=591b2baef675e0d944e57a6f391510de

ISO 14620-1:2002(E)

Contents

Page
L0 (= o T o RS PESR Vii
0T [ o o < viii
1 Yot | o =TT PPPPPRPRPPPPPPRPRPR o0 71 PUSSPTPRN 1
1.1 (T2 1= = | S PUERRSRRSSSPP = NSO USSR 1
1.2 Field 0 f @ppli CALION .....coiiiie et ee e e e e ernneeeeeee s Jh s fereeene e | e e 2
1.3 JLIE= V1 (o] 41 e Y et AP DU 2
2 NOIMATIVE FEFEIENCES ..eeiiiiiii it irrreee e e e e e e e e e | 2
3 Ternms, de finitions and abbreviated tErMS ... snt e e e e sineees e 2
3.1 Tenms and de fINTTION S......ueeii e e e e e sl e e e e e e snnnnbeeeeeeeesnnnnns [ eeeeeennanns 2
3.2 ADDreviated tEIMS ... SN T bttt e e e e e e s nibnreee e e e e e e nnns [eee e e e e 7
4 Sygtem Safety Prog FAMIME ...t et e ettt e e s ebee e e s ebeee e s enbeee e e e e 7
4.1 Yot | o =TT o ST U PP PPPUPPURPPPRTPP UPSPPPRN 7
4.2 Saffety 0rgani ZAtioN ........oocveeeiiiiiiieiiiiie e ade ot [ 8
N T 1= 11T - L o SRR SPSUSSRR ISP 8
4.2.2  Saflety repreSENTatiVE.....ceeiiiiiiiiie e S ettt snre e e s snneeessnnne e e 8
4.2.3  RePOrtING lIN €S .ooiiiiiiiiiiiiie eyttt ettt et e e enn e e e nnne e e et e e 8
o S S 7= Ui 1 YA T AN =To | = Lo o o PPN PRSP 8
4.2.5 Cordina tion With OTNEIS .......oooii i ettt e s e e e e e s s nrnne e e e e e s s e reeee e 8
4.3 Saflety representative access and authority....ass .. 8
o J0t R o =11 ST PP TP TP PP PR PTPTTRPRPRURPRPRPPTY FOUPPPPPPRIN 8
4.3.2 Delegated authority tO rejeCt - STOP WOTK .t uiiiiiiieiiiiiiiiiiiieeesesrserresrererrrrrrrrrreerrrrrererrrerrrrrrrrrnrnnns | 8
4.3.3 Delegated authority tO iNterrupt OPEIrAtION S.......cvviiiiiiiiiiiiiiiiieieeeeeeeeeereeeeaeeessesseeseeesssenrersrrrrrrrrernrnnsfernrnrnnnnn 8
4.3.4  CONFOIMANC € ..ccoveviiiiiieeeeeiiciiiiieeeee s ettt e e s s e e e e e e s et re e e e e e s s s snnnnaeeeeaeeessnnntnnnneneessnns|reeeeeeenes 8
e N ST N o] )] (e AV 2= I o (=T o To ] o = U SO PUPUPPPROPPPREN USRI 9
TG T o= 1= Y P RERRSPSPUSSRR ISP 9
4.3.7 Representation 0N DOArd S el i e e e e e e e s e n i rnrrereeesn e rrrereaeees 9
4.4 Saffety riSK MaNAGEMENT ... 5w ittt s e e 9
O 1S G e PSR SPPUSRRP ISP 9
N o FoV = 1o B RSy STy o g 1= o) S PP PP RPPOUPUPPRPR FSPPTTPPPI 9
A4.4.3  Prefferred MEaASUIES v . i ittt e e e e e ettt e e et e e e s s et bbb eeeaaeeesaabnaeeeeeessasnnsanbnnneeeeessans|obeneneeeas 9
4.5 Project phases@and’safety reVIEW CYCIE ... | 9
A.5.1  ProgresSS MEEEING S ... ittt ettt e e e e e e s et et e e e e e s e bbb et e e e e e e e sanbebreeeeeeesaannbnnneeeeeesens|orereneaeas 9
A.5.2  PrO ECT FEVIBWVS ...ttt ettt e e oottt et e e e s e a bbbttt e e e e e e e bbb be et e e e e e e e abbbeeteeeeeeeaaannbreeeeee e anrerees 10
4.5.3  Saffety PEOOIAM ME FEVIBW ....ueeiiiiiie ittt et e e e e ettt e e e e e e e bbbt ee e e e e e s aababeeeeeaeasansbeseeeeeeesaannnnnbneeeeeessanbnrnees 12
454  Saflely Bata PACKAGE . ..coueeiie ittt e e s bt e s e nbee e e e e e s 12
4.6 Y= i Sin o T e To [£=Ta 0N 0 =T o] 1= W o TP TTTTUTTPTR IR 12
G R [ 141 o] (=T 1T o I = U o o O PP OTPPPN 12
A.6.2  SAFELY ACTIVITIES ..eiiiiiiiie ittt s et e s a bt e e o a bt e e ekt e e e e e n b et e e e n b e e e e b be e e s nnnes 12
0 T = 1 T o I o P 12
G A B T2 o] o o R A T0 Y o PP PRTOTPPPN 13
4.6.5 Safety and proj €Ct engine €riNg ACTIVITIES .....uuuiiuiiiiiiiiiiiiiieiieeeeeeeeeeietereareeeeaeaereereearareerrarr————r———rr———————————. 13
4.6.6  Supplie r and SUD-SUPPI 181 PreIMISES ..cciiiiiiiiiiiiiiieieieee ettt et eeeeeeeeeeteeteaeaeaeaeaeaseeeseeasaeasssasssasssssssnrnrnrnrsrnrnrnres 13
T A ©7o ][] 11 =T [o PSP PPPPTTRPP 13
4.7 Safety CertifiCaAtION ....ceiiieiieeeeeee e 13
4.8 SAFELY LrAININ G coiiiiiiiiee e 13
T T R @ V=T = | I = 1 PP 13
S - 1 A o] o= { [ ] [ PO OPPRP 14
4.8.3 Detailed teChNIC @l TFAINING «.oieeeiieiiee et e st e s et e e s et et e e e nb e e e abbe e e e enenes 14
4.8.4  ProducCt S PECITI C TrAINMIN G .eeiiiieiiieiiiiiie ittt e bt e e sttt e e s ab bt e e s aab bt e e e sabe e e e enbe e e e ennbe e e e annnes 14
iv © SO 2002 — Al rights reserved


https://standardsiso.com/api/?name=591b2baef675e0d944e57a6f391510de

4.8.5
4.8.6
4.9
4.10
4.10.1
4.10.2
4.10.3
4.10.4
4.10.5
4.10.6
4.10.7
4.10.8

51

5.1.1
51.2
513
5.2

521
5.2.2
5.2.3
5.2.4
525
5.2.6
5.2.7
528
53

53.1
53.2
5.3.3
53.4
54

54.1
54.2
543
54.4
545

6

6.1
6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.3.7
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.5

© I1SO 2002 — Al rights reserved

ISO 14620-1:2002(E)

=0 (o ISR 14
[ 1= B 1 T= o o SRR 14
Accident/inciden t reporting and in VESTIGAtION ......ccooiiiiiiiiiiiie e 14
Safety dOCU MENTALION ... 14
(C1=T o (=T = | PP UUP PP ETRT PP 14
CUSTOMIEBE BICCESS ..t 14
SUPPHE T FEVIBW .ottt ettt et e oo oot a bttt e e e e e oo bbb bt e e e e e e e e aanbbe e e e s et e e e e e s e anbbbeeeeeaeeesnnnnbees 14
(Do o101 4 [T 0 = U (o ] o IR TP PP TT T UOPPPPPPN 15
ST S Ao F= L= W o1 Tod ¢: Lo [ I P T T U PP PEPRT PP 15
Safety deviations ANA WaIVEIS ... ....iii ittt sttt sb et e s st bt e e s e bbb e e e s bbaeeesabneeas 15
AV /=T L o= RaTo] g I A = o3 (] Vo TR (o X o [ PR PTPR 16
1Yo A TSI LT T AT e 1 16
o T A= T [T =T = T oo SRR SSPRSSRY o A RS 16
$afety engine €riNG POl CY ...ueuiirie e e e e s s e e e e e e s s e nnrrnaeeeeeeesanspfannnnees | oreinnnrnneees 16
(12T 0= - | S SRS R 16
BEIEMEBNTS i e e e rbrere e e e e e s s nnneeees Bt e e e e e e 16
LeSSONS 1€AINEM....ccii it ee e e e ene WD e et e e e e e e e 16
Safety design p rinCipl €S ...cooooeie i B L, 17
Human li fe conSid eration ...........oocuueiiiiiiiiii e e e e e e e e L 17
1TSS (o o Y= L= o o o T € PN PRURRN 17
$ystem safety ord er of precedence........ccoeveeiii L S L, 17
Environmen tal com patibili ty.......coooiiiiiiiii e e e 18
Pafe WItNOUL SEI VICES oo e et e e e e e e s e s nntnnneeaeeeeessnnnnnnnnnes |oeesnnnnnnens 18
Fail sSafe deSig N .o e Y e 18
Hazard de tection - Signalling and Safing .......cccceiriiie i B et e 18
X o] 13 T - PP PP T P PPUPPPTPTRRRPURPPPPITY ORRTPRRPPPI 19
S$afety risk reduction and con trol.........cccveeiiiiiiiimd@in e [ 19
DOV Y oo . 19
Failure tOlEranCe rEQUI FEMENTS .....uuuuiiiuieieierere b seereseesssssssesssssssnsrssssssssssssssssssssssssssssnssssssssnssnsnnsfornrnnnnnnnnns 21
Design fOr MINIMUM I ESK ....uiiiieeiieiiieeeeeeeee s SN T ettt eeteteeeeeseseseaesesesssesesesesesssssssssesssnsesssnsnsnsnsnns|osnsnsnnnnnnns 22
BProbabi [ISTIC SATELY tAIrgE IS ..uuuiiiiiiiiiiiiiee e ereree i e e e e e e e e e e et et e e e e e e et eeeeeeeeeeeeeeaeeeeeeeaeeeeessnsnsnrnrnns|ernrnnnnnnnnns 22
Identification and con trol of safety critical fUNCTIONS ............oociiiiiiiiii e b, 23
THENTITICATIO N .o e ettt e e e e e st e e et e e e e s e s nnbnneeeaee e e bbb e eee s 23
Inad Vertent OPEratioN ......o.eeeee gttt s st e e s nare e e sbeeeessesee e e e 23
o VAT o o RS SSSURPSRR ISR 23
$afe shutdown and failure telerance requi reMeENtS ........cccccvviiiiiiiniiiee e [, 23
Electronic, elec trical, electramechaniCal .........cooooiiiiiiiiiii e e 23
$afety analysis requ ir€ments and tECHNIQU €S .....coooeiiiiiiiiiiiiie e eseeeeees e 24
(T2 0= = Y N SRS SPR RS 24
Assessment and@Hlo cation of requirements ..........ccccccii e e 24
PafELY rEQUITEIMENTS ...eeiiiii ittt e ettt e e e e e s e bbb e et e e e e e s anbnbeeeeaaeaeesaannnneees |eeesnnnnneens 24
Additional safety requirements.......c.ccccceiviiii 24
Define safety requir ements - fFUNCLION'S ....ooiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee ettt e e aeesesesesesesnesfernrnrnnnnnnn 24
Define saféty requir eMents - SUD SYSTEMIS ..oouiiiiiiiiiiiiiiiiiiieeieeeeeteveeeeeeeeeeeseeeeesesesssesesssesssssesssssens|ornrnnnnnnnnns 24
N (1153 ¢ [ox= 4 Ao 1 o RSP PRRSUPSRY PR 24
Runetional and sub system SPECif ICALIO N .....c.ueiiiiiiiiiiiii e e 25
d afcty alla:ya; I I e e e T 25
(7= 1T - | SRS 25
T T g I T T W Y AT PP O PP OTPPPPUTPPP 25
ST T o[ Y PO POPPPPPPPRRIN 25
Prelimin @ary definitioN ... ettt e bt et e e abr e e e e abaeeeea 25
Detailed definition, production and qu  alificatio N ... 25
(0111112 LA o ] o B PP U PR PPN 25
D11 010 1= T P PRPP 25
SPECITIC SATELY @NAIYSIS ..o 25
(CT=T L= = | PO P P PPEPRTPOPP 25
L F V= L0 = N = 1T I PPN 26
SAfELY MTSK @SSESSMEN T ..eiiiiiiie ettt et e s ab et e e s ehb bttt e e s aabb e e e s anbbe e e snbneees 26
Safety analysis for hard ware-SoftWare SYSTEMS ....coiuiiiiiiiiiieiiii e 27
Supporting a SSesSMeNnt and ANAIYSIS ....ouuiiiiiiiiii e 27


https://standardsiso.com/api/?name=591b2baef675e0d944e57a6f391510de

ISO 14620-1:2002(E)

LT R 7T 1= 1 PP 27
6.5.2  WAINING TIME ANAIYSIS ..veiiiiiiiiie ittt ettt bbbt e s bbbt e e s bbbt e e s bbebe e e s bbb e e e sbbbeeesnnareeas 27
6.5.3 Caution and Warning @NALY SIS .......ccuiuuiiiiiiiiiie ittt e rb et e e st bt e e s e e abb b e e e aaree s 28
6.5.4 Common cau se and common mode failure analySiS.........cccccciiiiiiiiiieeeeeeeeeeee 28
LRI T w0 =T = = T T Y2 PP 29
6.5.6 Human dependa Dility @nalYSIS ........euiiiiiiiiii e e e e e e e e e 29
6.5.7 Failure modes, e ffects and cri ticality @analYSiS .........uuuuuiiiiiiiiiiiiiiiiiiieieieiereie ... 29
SR TS 0 1o F= 1 Q= U= 1 VST 1SRN 29
LSRR TR o o == 1 F= W S 15 PSPPI 30
6.5.10 ENEIQY LrACE GNAIYSIS . .ueiiiiiiiiiie ittt ettt sttt e ettt e e skt e et e o b b et e e e bb et e e e b et e e e bbbt e e e bbb e e e nnnree s 30
7 Safety-verification

7.1 General

7.2 Tr

7.2.1 Hazard reporting system

7.2.2 Status

7.2.3 Saflety progress meeting

7.2.4 Reyiew and disposi tion

7.2.5 Dog¢umen tation

7.2.6 Mapdatory insp ection poin ts

7.3 Safety verification method s

7.3.1 Velification engi neering and plannin g

7.3.2 Methods and report s

7.3.3 Vellification requirements

7.3.4 Analysis

7.3.5 Ins

7.3.6 Teg

7.3.7 Vellification and approval.......cccooeeeeiiiiiiiniiiieiniiiees i@ e 32
7.4 Qualification o f safety critical functions ................. 80 e 32
A Y £ 1| Ko =14 (0] o B e S PUUT PP UUPPPUPPPTR OPPPPRTN 32
A O 10 -1 o X 4 o o I PSS SSRPRPIRN PUUPPPPRRS 32
A B o V| (] (=T (=T £ P OO UUT PP OUPPPUPPPPTRR UPPPPRTN 33
7.4.4 Vellification o f design or ope rational CharatteriStiCS......cccccoviiiiiiiiiiiiiiiiiiiieeeee e [ 33
7.4.5 Saffety Verification tESTING ...uuuuiuiiiiiiii s et eiiiiieieteeeteeeteseseseaeeseesssesesesssesesssssssssesssssssssssenssnsnnsnnnnsnnnnsfernrnnnnns 33
7.5 [ F= b 2= V0 o3 [ 1S =T o T 1 A P UESUUPUPPRIY IR 33
7.5.1 Saflety assurance VErifiCatiON ... ..iu it snne e e 33
7.5.2  Saflety approval aUthOrity ... e e s snn e e e snnnne e 33
7.6 Regidual risk redUCTION ... e e e e e e e e e e e e e e e s e s ennnnnnneee e ananaeens 33
8 010l - R ATo] AT U= B £ T e PSPPSR OUPPPROUPRU UPRRN 34
8.1 2 Fe ol (=T NN =T g L= oL T PP PP R OUPPPOUPRI UPRTN 34
8.2 Fligh t operations an@MIiS SION CONTIO ......cciiiiiiiiiiiic e e ee e e 34
S T R - 11 [ Td o 1= a0 o =T =N X1 )PP DTS 34
I N 0o | R ¥- 0 110 R o ST O U PUURP PR UPPPPUPPPPRP UPTPPPIN 34
T2 B o 1o | oI A 01 L= PP UUTPP R OUPPPUPPPPRRN OPPPPPI 34
8.2.4 Hazardous:eommanding CONLIO | ...ttt aeeaaeeenenenes frrnrnennn 34
8.2.5 Migsiopr opera tion Change CON trOl ..o e e e e e s ees [ 35
8.2.6 Saflety~surveillance and anomaly CONTIOl .......coouuiiiiiiiiiiiiii e e 35
8.3 Ground upcwltiuu I Y 35
S 20 R Y o] o [T o= o I PP SPP PRSP 35
S0 2 | o T 7= 1 4 o o PP 35
8.3.3  REVIEW AN INSPEC TION ..eiiiiiiiiie ittt ettt et e e s b bt e e e s bb et e e sabb e bt e s asbe e e e s bbbeeeannneees 35
R N o FoV 2= T o (o U Lo o B =T = 1o I PSP PRSP 35
8.3.5 Launch and landing Site reqUITEMENTS ........ciiiiiiiiiiiii ettt ae e aete e aeae s aseseseseenneeenrernrnrnnes 36
IR T ST C oY =T [U TN =0 0= PSP 36
(2] o] Te o | =T o I o YA TP PPTU R PTPTPPPPRTPRN 37
Vi © SO 2002 — Al rights reserved


https://standardsiso.com/api/?name=591b2baef675e0d944e57a6f391510de

ISO 14620-1:2002(E)

Foreword

This document EN ISO 14620-1:2002 has been prepared by Technical Committee CEN/SS T02 "Aerospace", the
secretariat of which is held by CMC, in collaboration with Technical Committee 1ISO/TC 20 "Aircraft and space
vehicles".

This Eurppean Standard shall be given the staius of a nafional standard, either by publicafion of an ideftical text or
by endorsement, at the latest by June 2003, and conflicting national standards shall be withdrawn~atthe latest by
June 2043.

The Eurgpean Standard EN ISO 14620-1 was prepared by the European Cooperation for~Space Stapdardization
(ECSS) |Product Assurance Working Group for CEN in close collaboration with ISO."Technical | Committee
ISO/TC 230, Aircraft and space vehicles, Subcommittee SC 14, Space systems and\gperations, WG|5, Program
manageipent.

EN ISO 14620 consists of the following parts, under the general titte Space systems — Safety requirements:
O Partl1: System safety

O Part|2: Launch site operations
According to the CEN/CENELEC Internal Regulations, the¢national standards organizations of the following
countrieq are bound to implement this European Standard:xAustria, Belgium, Czech Republic, Denmark, Finland,

France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portygal, Spain,
Sweden,|Switzerland and the United Kingdom.
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Introduction

This European Standard is one of the series of space standards intended to be applied together for the
management, engineering and product assurance in space projects and applications.

viii © SO 2002 — Al rights reserved
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1 Scope

1.1 General

This European Standard defines the safety programme and the technical safety requirements that are implemented
in order to comply with the safety policy as defined in ISO 14300-2. It is intended to protect flight and ground
personnel, fCte;, T ; ' ; ic,_public and
private property, and the environment from hazards associated with space systems. Launch site opetgtions are
described by ISO 14620-2.

The safety policy is applied by implementing a system safety programme, supported by risk assessment, Which can
be summar|zed as follows:

a) hazardpus characteristics (system and environmental hazards) and functions with petentially hazardous failure
effects|are identified and progressively evaluated by iteratively performing systematic safety analyses

b) the potential hazardous consequences associated with the system charaeteristics and functional fajlures are
subjected to a hazard reduction sequence whereby:

1) hazards are eliminated from the system design and operations;
2) hazards are minimized;
3) hazard controls are applied and verified.

c) the risks that remain after the application of a hazard elimination and reduction process are progressively
assessed and subjected to risk assessment, in order to:

1) show compliance with safety targets;

2) support design trades;

3) identify and rank risk contributors;

4) support apportionment of project resources for risk reduction;

5) assess risk reduction progress;

6) support&the safety and project decision-making process (e.g. waiver approval, resiglual risk
acceptance).

d) the adequacy of the hazard and risk control measures applied are formally verified in order to suppprt safety
validation and risk acceptance;

e) safety compliance is assessed by the project and safety approval obtained from the relevant authorities.

© 1SO 2002 — Al rights reserved 1
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1.2 Field of application

This European Standard is applicable to all space projects where during any project phase there exists the
potential for hazards to personnel or the general public, space flight systems, ground support equipment, facilities,

public or

private property, or the environment.

The imposition of these requirements on the project suppliers’ activities requires that the customer’s project product
assurance and safety organization also respond to these requirements in a manner which is commensurate with
the project’s safety criticality.

1.3 Ta

Harin
Ot

o
i~

When vigwed from the perspective of a specific programme or project context, the requirements-de

Europea
of a prog

NOTE

evaluated
existing o

2 Nor
This Eur
normativi
dated re
Standard
publicatid
ISO 143(
ISO 143(

ISO 1467

3 Ter

3.1 Te
For the p
3.11

accident
undesire

h Standard should be tailored to match the genuine requirements of a particular profile'and cir
famme or project.

Tailoring is the process by which individual requirements of specifications, standards)and related dg
and made applicable to a specific programme or project by selection, and in some exceptional cases, m
addition of new requirements.

mative references

bpean Standard incorporates by dated or undated reference, provisions from other publicat
b references are cited at the appropriate places in the text,; and the publications are listed hg
erences, subsequent amendments to or revisions of any of these publications apply to thi
only when incorporated in it by amendment or revision. For undated references the latest e
n referred to applies (including amendments).

0-1, Space systems — Programme management — Part 1: Structuring of a programme.

0-2, Space systems — Programme management — Part 2: Product assurance.

0-2, Space systems — Safety requirements — Part 2: Launch site operations.

ms, definitions and abbreviated terms

rms and definitiens

urposes of this“European Standard, the following terms and definitions apply.

1 event arising from operation of any project-specific items which results in:

ined in this
cumstances

cuments are
odification of

ons. These
reafter. For
5 European
dition of the

a) human death or injury;

b) loss of, or damage to, hardware, software or facilities which could then affect the accomplishment of the
mission;

c) loss

d) detri

of, or damage to, public or private property; or

mental effects on the environment

[EN 13701:2001]

NOTE

Accident and mishap are synonymous.

© I1SO 2002 — All rights reserved
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3.1.2
cause

ISO 14620

that which produces an effect; that which gives rise to any action, phenomenon or condition

NOTE 1

NOTE 2

Cause and effect are correlative terms (Oxford English Dictionary).

-1:2002(E)

Specific to this European Standard, cause, when used in the context of hazard analysis, is the action or condition by

which a hazardous event is initiated (an initiating event). The cause can arise as the result of failure, human error, design

inadequacy,

NOTE 3

induced or natural environment, system configuration or operational mode(s).

Adapted from EN 13701:2001.

3.1.3

caution con
condition w
including th

[EN 13701:2
3.14

common cg
failure of m
[NUREG/CR
3.1.5

common m
failure of m
NOTE 1 q
NOTE 2 A

3.1.6
contingency
pre-planneg

[EN 13701:2
3.1.7

critical fault
fault which
consequen

[IEC 60050:1

3.1.8

dition

hich has the potential to degrade into a warning condition, and which might require ispecif
e implementation of special procedures or restrictions on the operation of the system

DO1]

use failure

Iltiple items occurring from a single cause which is common to all of them

2300 PRA:1982]

bde failure

iltiple identical items that fail in the same mode

Common mode failures are a particular case of common cause failures.

\dapted from NUREG/CR-2300 PRA:1982.

procedure

procedure to be executed in response to a departure from specified behaviour

D01]

is assessed as(likely to result in injury to persons, significant material damage, or other una
es

992]

c action,

cceptable

emergency

condition when potentially catastrophic or critical hazardous events have occurred, where immediate and pre-
planned safing action is possible and is mandatory in order to protect personnel

NOTE

3.1.9
fail safe

Adapted from EN 13701:2001.

design property of an item which prevents its failures from resulting in critical faults

[IEC 60050:1992]
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3.1.10
failure
termination of the ability of an item to perform a required function

[IEC 60050:1992]

3.1.11

fault, noun

<state> the state of an item characterized by inability to perform as required, excluding the inability during
preventative maintenance or other planned actions, or due to lack of external resources

NOTE 1 A fault is often the result of a failure of the item itself, but can exist without prior failure.
NOTE 2 Adapted from IEC 60050:1992.

3.1.12
fault, noyin
<event> pn unplanned occurrence or defect in an item which may result in one or morg, failures of the item itself or
of other associated equipment

[IEC 60050:1992]

NOTE An item may contain a sub-element fault, which is a defect that can manifest itself only under certain cifcumstances.
When thope circumstances occur, the defect in the sub-element will cause thé item to fail, resulting in an error. This error can
propagatq to other items causing them, in turn, to fail. After the failure occursjthée item as a whole is said to have alfault or to be
in a faulty|state [definition 3.1.11 above].

[EN 13701:2001]

3.1.13
hazard
existing ¢r potential condition of an item that can result in a mishap

NOTE [This condition can be associated with.the) design, fabrication, operation or environment of the item, [and has the
potential fpr mishaps.

[1SO 14620-2]

3.1.14
hazardoys event
occurrenge leading to undesired consequences and arising from the triggering by one (or more) initiatpr events of
one (or more) hazards

NOTE Adapted.fronr EN 13701:2001.
3.1.15

incident
unplanndd event that could have been an accident but was not

[EN 13701:2001]

3.1.16

inhibit

a design feature that provides a physical interruption between an energy source and a function actuator

EXAMPLE A relay or transistor between a battery and a pyrotechnic initiator, a latch valve between a propellant tank and
thruster.

NOTE 1  Two inhibits are independent if no single failure can eliminate more than one inhibit.

NOTE 2 Adapted from EN 13701:2001.
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3.1.17

ISO 14620

operator error
failure of an operator to perform an action as required or trained or the inadvertent or incorrect action of an operator

3.1.18

organization
group of people and facilities with an arrangement of responsibilities, authorities and relationships

-1:2002(E)

EXAMPLE Company, corporation, firm, enterprise, institution, charity, sole trader, association, or parts or
combination thereof.

NOTE 1 Th
NOTE 2 An

NOTE 3
differently in

1

[EN 1SO 900

3.1.19

programme
coordinateq
to accompli

EXAMPLE
mirogravity p

NOTE1 A

NOTE2 4

NOTE 3

NOTE 4
other machir

3.1.20
project
unique set

organizatiof to meet specific @bjectives within defined schedule, cost and performance parameters

[BS 6079:19

3.1.21
purchaser
customer in

‘orogram” is American Standard English spelling for "programme”.

b arrangement is generally orderly.
organization can be public or private.

[his definition is valid for the purposes of quality management system standards. The term {Organization”
SO/IEC Guide 2.

0:2000]

set of activities, not necessarily interdependent, that continue Qver a period of time and are
5h broad scientific or technical goals or increased knowledge-in a specific subject

The defence programme; The Apollo programme; Earth observation programme; Manned s
rogramme.

\ programme can comprise several projects.

programme can last several years.

program" is British Standard English fop 'a series of coded instructions to control the operation of a cd
e' — Oxford English Dictionary.

of coordinated activities, with definite starting and finishing points, undertaken by an ind

6]

a-contractual situation

is defined

designed

pace and

mputer or

vidual or

NOTE

3.1.22

The purchaser is sometimes referred to as the "business second party".

residual risk

risk remaini

ng in a system after completion of the hazard reduction and control process

[EN 13701:2001]

3.1.23
risk
guantitative

measure of the magnitude of a potential loss and the probability of incurring that loss

[EN 13701:2001]
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3.1.24

safe state
state that does not lead to critical or catastrophic consequences

3.1.25
safety cri

tical function

function that, if lost or degraded, or as a result of incorrect or inadvertent operation, would result in catastrophic or
critical consequences

NOTE

Adapted from EN 13701:2001.

3.1.26
safing
action of|

containment or control of emergency and warning situations or placing a system (orypart t

predeteriined safe condition

NOTE
3.1.27
supplier
organiza
EXAMPL
NOTE 1
NOTE 2
[EN ISO 9
3.1.28
system
set of int
NOTE
surface w
environmé
[IEC 6005
3.1.29

system s
applicatid

Adapted from EN 13701:2001.

ion or person that provides a product

E Producer, distributor, retailer or vendor of a product, or provider of a service or information
A supplier can be internal or external to the organization.
In a contractual situation a supplier is sometimes called "centractor".

000:2000]

brdependent elements constituted to achieve a given objective by performing a specified functig

The system is considered to be separated from the environment and other external systems by
hich cuts the links between them\and the considered system. Through these links, the system is aff
nt, is acted upon by the external Systems, or acts itself on the environment or the external systems.

0:1992]

pfety
n of engineéring and management principles, criteria, and techniques to optimize all asped

within the constraints(of operational effectiveness, time, and cost throughout all phases of the system Iif

3.1.30
warning

condition

conditio

hereof) in a

n

an imaginary
ected by the

ts of safety
b cycle

where natentially catastraonhic or critical hazardaus events are imminent and where nre-nla
g Y d g g

nned safing

action is

NOTE

3.1.31

required within a limited time

Adapted from EN 13701:2001.

zonal analysis
systematic inspection of the geographical locations of the components and interactions of a system, evaluation of
potential subsystem-to-subsystem interactions with and without failure, and assessment of the severity of potential
hazards inherent in the system installation.
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3.2 Abbreviated terms

The following abbreviated terms are used within this European Standard.

Abbreviation

CCB

ECSS

EEE

Meaning

configuration control board
European Cooperation for Space Standardization

electronic, electrical, electromechanical

ISO 14620-1:2002(E)

FMECA
FTA
GEO
GSE

IEC
LEO

MIL STD
MIP
NRB
NUREG-CH
TRB

VTL

4 Syste

4.1 Scoq

a) The sc
provisi

b) The syg

criticali

failure modes, effects and criticality analysis
fault free analysis

geostationary orbit

ground support equipment

International Electrotechnical Commission
low Earth orbit

military standard (US Department of Defense)
mandatory inspection point

nonconformance review board

US Nuclear Regulatory Commission contractor report
test review board

verification tracking log

m safety programmie

ppe and content of the safety programme is to establish a safety management system to implement
bns of thissEuropean Standard commensurate with the programme requirements.

temsafety programme should be tailored by the customer in accordance with the type of project, safety
y.-complexity, and phase of development in accordance with the requirements of ISO 14300-1 and ISO

14300-2.

1)

2)

3)

The supplier shall establish and maintain a system safety programme.

The supplier shall apply launch site and launch vehicle safety requirements regulations as defined in
the project requirements to support efficient and effective achievement of system safety objectives.

The appropriate system safety programme requirements of this European Standard shall be applied for
the implementation of the applicable launch site and launch vehicle requirements and regulations.

c) Compliance with the safety requirements defined herein does not relieve the supplier from compliance with
national or international safety regulations.
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d) Tailoring shall not diminish the intent to protect flight and ground personnel, the launch vehicle, associated
payloads, ground support equipment, the general public, public and private property, and the environment from
hazards associated with space systems.

4.2 Safety organization

4.2.1 General

Each supplier is responsible for the safety of his product as detailed in next subclauses.

4.2.2 Spfety representative

Each supplier shall appoint a safety representative in accordance with ISO 14300-2 who is qualified by training or
experienge to perform system safety functions.

4.2.3 Reporting lines

Safety rgpresentatives shall have reporting lines to the project manager and access to top managemgnt that are
independent of the hierarchical reporting line within the project.

4.2.4 Sgfety integration

Safety shall be integrated in all project activities.

4.2.5 (oordination with others

The safdty representatives should coordinate with all affected medical boards, radiation protection gommittees,
industrial safety organizations and environmental protection agencies as appropriate.

4.3 Safety representative access and authority

4.3.1 Access
The safely representative of an organization shall have access to that organization’s safety related datg relevant to

project safety, and shall be at liberty;to report freely, and without organizational constraint on any aspeft of project
safety.

4.3.2 Delegated authorityto reject - stop work

The safely representative of an organization shall have the delegated authority to reject any project dociiment, or to
stop any|project activity of this organization that does not conform to approved safety requirements or pfocedures.

4.3.3 Delegated authority to interrupt operations

To properly control risk, the safety representative of an organization shall have the delegated authority to interrupt
hazardous operations of this organization and make the system under consideration safe again when it becomes
clear that the operation does not conform to the agreed measures.

4.3.4 Conformance

The supplier shall assure conformance of his own and his subsuppliers’ project activities with project safety policy
and requirements.

8 © 1SO 2002 — Al rights reserved
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4.3.5 Approval of reports

The supplier should not permit project reports that address matters related to safety certification to be issued
without signed approval of the safety representative.

4.3.6 Review

No project hazardous operation or system mission shall be permitted to proceed without prior review and approval
by the safety representative.

4.3.7 Representatiormronmboards
Safety shol
review boal
functions a
endurance

Id be represented at configuration control boards (CCBs), nhonconformance review boards, (NRBs), test
d (TRBs), and at qualification, and acceptance reviews, where safety requirements, and safdty critical
e involved. Safety should be further represented at medical boards or equivalent where exposure or
imits are defined for flight and ground crews.

4.4 Safety risk management

44,1 Risks

Risk to humnan life, investments made, mission and environment shall-bé managed throughout the p
performing the following activities:

roject by

a) allocatipn of safety requirements;

b) hazard jdentification;

c) hazard jevaluation;

d) hazard jprevention, reduction, and control;

e) hazard[close out, including residual risk acceptance.

4.4.2 Hazprd assessment

All hazard @assessments shall copSider primarily the hazard potential and categorize all hazards accordipg to the

appropriate
that the haz
shall consg
considered

severity category..Corresponding controls shall be proposed. The initial design shall be cho
ard potential andCits‘related consequence severity are minimized. The probability of a hazardg

insufficient to*@dequately reduce the risk. The probability of occurrence shall be reduced by co

sen such
us event

quently be taken into account whenever hazard consequence severity reduction methods glone are

nsidering

all areas of
procedural

design far minimum risk, increasing the reliability of safety devices, providing warning devices
controls-and training.

or using

4.4.3 Preferred measures

Hazard potential reducing measures that as a minimum do not reduce reliability shall be preferred. Probability and
therefore risk-related reduction measures that do not lead to increased criticality shall be preferred.

4.5 Project phases and safety review cycle

45.1 Progress meetings
The supplier shall hold regular safety progress meetings to review the status of safety programme activities as

required by this European Standard. The meetings may be attended by the relevant customer and supplier
specialists.
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452 P

4521

roject reviews

General

a) The supplier shall support safety reviews by the customer and, as necessary, the safety approval authority of
the project safety status as required.

b) Safety reviews shall be performed at all levels necessary to ensure satisfactory implementation of safety

prog

ramme and technical safety requirements.

c) Asa

d) Safe
obje

45.2.2
During th

a) Safe
desi

b) Main
45.2.3

During th

otv data nackaae shall he nrenared for each review.
7 = v Lad Lad

y reviews should be performed in conjunction with the following milestones as applical]
Ctives as described in the respective subclause.

Mission definition review
e mission definition review, the supplier shall demonstrate that:

y requirements and lessons learned from previous projects were analysed and support was
jn and operations concept trade-off.

system level safety requirements were identified.

Preliminary requirements review

e preliminary requirements review, the supplier shall\demonstrate that:

a) System level applicable hazards, hazardous conditions and events, together with safety critical

safe
b) Projqg
4524
During th

a) Safe
syst

b) Res|
agre

4525

y risk of the concepts analysed, were identified and compared.

ct system level safety requirements were refined.

System requirements review

e system requirements review, the supplier shall demonstrate that:

bm concept selectediin phase A, the feasibility phase.

Its of the safety analysis were available in order to confirm that the recommended solu
ement with.thé project safety requirements.

Preliminary design review

le and the

provided to

spects and

y requirements were_specified in sufficient detail to allow the definition of the technical solufions for the

fion was in

During tf

€ prefiminary design Teviews, the supptier shaftdemonstrate that:

a) Hazard controls and safety requirements were sufficiently defined for detailed design to start.

b) The design as presented conforms to the safety requirements to the level of detail required by the review.

c) Verification methods for hazard controls were proposed.

d) Definition of safety requirements was finalized at system and at lower levels.

e) The required activities were included in the project verification programme.

f) Deviations from safety requirements were identified.

10
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45.2.6  Critical design review

During the critical design review the supplier shall demonstrate that:

a) The results of the safety analyses, performed on the solution obtained in the previous phase, were made
available in order to permit verification that the detailed design is in agreement with the project safety
requirements and can be used as a basis for manufacturing models to be used for qualification.

b) All changes made to technical requirements were assessed with respect to consequent changes to hazard
controls.

c) Safety yerification methods for all hazard controls were agreed upon and the necessary activities wer¢ entered
into thg verification programme.

45.2.7  Qualification review

During the qualification review, the supplier shall demonstrate that:

a) All desi
of the

b) All safe

4528 4

During the @cceptance review the supplier shall demonstrate that;

gn qualification activities related to critical items and safety critical functigns, as appropriate to
eview, were completed and the applicable reports were approved.

ty critical functions were qualified.

cceptance review

the level

a) All latgl changes introduced into the design and techniCal requirements were assessed with respect to
conseduential changes to hazard controls and their verifications.

b) Verification for all defined hazard control measures-was completed and accepted.

c) All open verifications were recorded in theverification tracking log (VTL) at this time. Verification procgdures for
verificgtions open at time of acceptance-were qualified and mutually agreed upon as appropriate| for later
execution.

d) All safety related nonconformances, failures, waivers, and accident or incident reports were formally jaccepted
and cldsed or documented o an open-items list with any constraints identified.

4.5.2.9 Hlight readiness review

During the flight readin&ss review the supplier shall demonstrate that:

a) The VTL shows-no further open verifications.

b) Verifications which shall be performed nominally at a later point in time (i.e. late access inspections), are closed
on the basis of an existing, documented launch organization procedure and are executed by personnel who
have been trained according to this procedure.

c) All open work related to safety critical functions was completed or scheduled as part of normal pre-launch
activities.

d) All safety related nonconformances, failures, waivers, and accident or incident reports were formally accepted
and closed.

e) All safety related flight anomalies on previously flown common designs or reflown hardware were resolved and

closed.
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4.5.2.10 Operational readiness review

During the operational readiness review, the results of the vehicle/ground compatibility tests and the operational
qualification tests (during which the operational procedures shall have been verified) shall be assessed. This
assessment shall verify that the combined operation of vehicle and ground facilities does not introduce new
hazards or require additional controls.

4.5.2.11 Launch commitment meeting

During the launch commitment meeting, the current safety status shall be presented which documents any potential

effects o

countdown anomalies _weather and hardware or pnrcnnnnl conditions 1t shall state whethe

r the safety

status is

and the

45.2.12

9

During th

any des

validity o
analyses|

45.2.13

During th

system
conform

e
g

453 S

The safe

a) as part of the scheduled project milestong reviews; or

b) as part of a dedicated safety review,

454 S

The supplier shall prepare and deliver the safety data package. The content of the safety data packg

defined f

4.6 Sgfety prograpime plan

4.6.1

The supplier shall show how th f rogramme is implemen in th f rogramme plan in

i

acceptable for launch to proceed and shall be subject to review and formal acceptance by th
afety approval authority.

In orbit test review
e in orbit test review, the validity of previous hazard and risk acceptance shall.ke reconfirmed
jn or operational changes which have been introduced. This shall include“assessment of th

f previously accepted operational margins, and waivers against safety (critical functions. Upg
shall be provided as necessary to support the decision to authorize centinuous usage of the sy

End-of-life assessment

e end-of-life assessment, a safety package shall be provided which documents the safety s
vith respect to its capability to support the planned.‘end-of-life and disposal operation
nce with the applicable requirements, including any relevant international safety regulations.

pfety programme review

y programme shall be reviewed, depending.on project criticality, either:

afety data package

br each project orgprogramme by the safety approval authority.

(plementation

e customer

considering
e continued
ated safety
stem.

tatus of the
5 and their

ge shall be

accordance

with ISO 14300-2. The plan may either be included as part of an overall project product assurance plan or as a
separate safety programme sub-plan.

4.6.2 Safety activities

Safety planning shall cover the safety activities for the project phases as defined in ISO 14300-1.

4.6.3 Definition

The plan shall define:

a) the safety programme tasks to be implemented;

12
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b)
c)
d)

e)

ISO 14620-1:2002(E)

the personnel or supplier responsible for the execution of the tasks;

the schedule of safety programme tasks related to project milestones;

procedures as appropriate).

4.6.4 Description

safety programme activity interface with project engineering and with other product assurance activities;

how the supplier accomplishes the tasks and verifies their satisfactory completion (by reference to internal

The plan ghall include a description of the project safety organization, its responsibilities, and.(its| working

relationship] with the reliability, maintainability, software product assurance, parts, materials and precegses and

quality assdirance disciplines of product assurance, with configuration management, system engineering, design

and other pfoject functions and departments of organizations.

4.6.5 Safety and project engineering activities

The plan shall show how the project safety organization implements concurrent_Safety and project engineering

activities injcontinuous support of the project design and development process.

4.6.6 Supplier and sub-supplier premises

The plan shall describe how safety related activities and requirements, are defined for, and controlled at, $uppliers’

and sub-suppliers’ premises. Only those requirements that arecselevant to the sub-suppliers’ and suppliers’

activities and responsibilities shall be made applicable.

4.6.7 Conformance

The plan sHall make provisions for assuring conformanee to safety requirements and regulations that are gpplicable

to any othef facilities and service that are utilized during the course of the project.

4.7 Safety certification

a) All projects shall certify the safetyofthe flight and ground system products as having reached an agceptable
level of risk in conformance to project specific safety requirements.

b) The ceftification process shalljbe completed before delivery to any party other than the purchaser.

c) The certification shallSinclude a statement that open verifications shall be closed in accordance|with the
established verification tracking log and do not affect further safe processing at third party premises.

d) For any givenzproject, the entity that defines, or makes applicable, detailed technical safety requirements
constitlitescthe safety approval authority or part thereof.

e) It shall petheTesponsibitity of the project orgamnization to provide to the certificationm authority attsafety related

information that is required to enable the statement of safety compliance to be accepted and understood.

4.8 Safety training

48.1 Ove

rall training

a) Safety training is a part of the overall training as required by 1ISO 14300-1 and 1SO 14300-2.

b) All safety related training of any personnel working - permanently or occasionally - with products that can have
hazardous properties has three major aspects:

© I1SO 2002 — All rights reserved
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1)

2)

3)
482 P

Participa

general awareness briefings on safety measures to be taken at a given location
environment;

or working

basic technical training in the required safety techniques and skills (e.g. inspection, test, maintenance

or integration), which are mandatory to fulfil the job function under consideration;
product specific training that focuses on the hazards related to the specific product.

articipation

ion-in the aeneral awareness hriefina shall he mandatorv for all nersonnel who have access
< J J Ll

to the area

where th

48.3 D

Detailed
products

484 P

Product
ground ¢

485 R

Records

4.8.6

a
Where s

shall be
supplier

49 Ac

a) The

during project activities under the control of the supplier or his sub-suppliers.

b) The
supqg

4.10 Safety documentation

410.1 G

b product is processed.

etailed technical training

fechnical training shall be provided to all project engineering and safety personnél working with

roduct specific training

Specific training shall be provided by specialists to all new project engineers as well as th
rews.

ecords
of personnel having received training shall be maintained.
entification

hfety training is identified as required for.the flight operations crew or for mission control per
identified to the customer together with_a definition of the type of training required and its
shall support implementation of the training programme as defined by the customer.

cident/incident reporting and:investigation

supplier shall report to the fesponsible entity all accidents and incidents that affect the produg

supplier shall support project related accident and incident investigations that occur out
lier's control oy facility at the request of the responsible entity.

eneral

hazardous

e flight and

sonnel, this

scope. The

t and occur

side of the

The supplier shall maintain safety-related data to support reviews and safety certification.

410.2 C

ustomer access

The customer shall be given access to the data contained in the safety data file on request during audits, safety
reviews and meetings held at the supplier’'s premises within the restrictions of the contract.

4103 S

upplier review

The supplier shall review project documentation including specifications, drawings, analyses, procedures and
reports, nonconformance reports, failure reports, waivers, and documentation changes in order to verify or assess
impact on:

14
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a) theimp
b)
c)
d)

e)

4.10.4 Do

ISO 14620-1:2002(E)

lementation of safety requirements and hazard and risk controls;

incorporation of hazard and risk controls into the design or the verification programme;
completion of verification activities;
the design and operational safety of the system;

the validity of safety analyses performed and documented.

mmentation

a) Record

b) Safety

c)
launch

4.10.5 Safd

The su
may be

a)

b)

The dg
referen

c)

d) Any daf

The su
system

e)

All safe]

f)
4.10.6 Safd

4.10.6.1 H

Safety requ

4.10.6.2 [

The deviati

5 shall be maintained of the documents reviewed.

locumentation shall be updated where necessary to maintain currency.

Site processing.
ty data package

pplier shall submit a safety data package for review - see 4.5.4.<Fhis may be a stand-alone pa
integrated into the overall data package if the safety review js\part of an overall project review

The comtent of the data package shall be specified by the safety.approval authority.

sign and operational baseline that is the subject(of the safety data package shall be dg¢
ce to the relevant documentation.

a requested during previous safety reviews shall be incorporated into the safety data package.

bplier shall integrate safety data related to the various subsystems or equipment that mak
into the safety data package that js'presented at the safety review.

ty data shall be traceable from the safety data package and available for review as appropriate
ty deviations and waivers

equest for deviation

rements that'\eannot be met shall be identified and a request for deviation or waiver shall be ge

escription, analysis and rationale

The supplier shall certify that the safety documentation is accurate, valid, comprehensive’and complete prior to

ckage or

bfined by

e up the

nerated.

br-or waiver request shall describe why the requirement cannot be met and provide sufficien

analysis

and rationa

4.10.6.3

€ 10 SUpport an exception 1o tne saiety requirerment.

Identification and review

The supplier shall identify all deviations and waivers that affect the applicable project safety requirements. The
supplier's safety representative for the project shall review these deviations and waivers to ensure that possible
impacts on safety are fully analysed. Adequate justification for any deviation considered acceptable by the supplier
shall be provided.
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4.10.6.4 Assessment of deviation
The accumulated deviations and waivers that affect safety shall be assessed to ensure that the effects of individual

deviations do not invalidate the rationale used for the acceptance of other deviations. The supplier shall maintain a
tracking list that identifies all safety-related deviations and waivers reviewed.

4.10.6.5 Review and disposition

Deviations and waivers that affect project safety requirements or safety critical functions which the supplier
considers acceptable, shall be the subject of review and disposition by the customer’s safety authority.

4.10.6.6 | Certification authority approval

Safety deviations and waivers shall be subject to safety approval authority acceptance.

4.10.7 Vrification tracking log
A verification tracking log shall be maintained in which the completion steps._associated with hazard control

verificatign items are clearly stated. Once the verification methods have been decumented to mutual sdtisfaction of
project and certification bodies, the verification tracking log establishes the validation record.

4.10.8 Lessons-learned file

a) The pupplier shall collect the safety lessons learned during the\project. The supplier shall make sure that the
lesspns learned are used during the project, as far as they arée.relevant.

b) Safely lessons learned should consider as a minimum:

1) the impact of newly imposed requirements;

2) assessment of all malfunctions, accidents, anomalies, deviations and waivers;

3) effectiveness of safety strategiés of the project;

4) new safety tools and methiods which have been developed or demonstrated;

5) effective versus ineffective verifications which have been performed;

6) changes propesed’to safety policy, strategy or technical requirements with rationale.

5 Safety engineering

51 Sz1fety engineering policy

5.1.1 General

Safety is an integral part of all project product assurance and engineering activities. It shall not be a stand-alone
activity. The quality of all safety engineering related work shall be based on assurance that the system is designed,
qualified, manufactured, and operated in accordance with product assurance requirements.

5.1.2 Elements

Safety engineering consists of management of hazard and risk reduction processes, hazard and risk potential
assessment, design assurance, and hazard and risk control activities.
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5.1.3 Lessons learned

Maximum u

se should be made of lessons learned in the design process.

5.2 Safety design principles

5.2.1 Human life consideration

The preservation of personnel safety shall be the most important priority in the development and operation of space

systems.

5.2.2 Des

The major ¢
design feat

considerations. The design shall allow for debris, fall-out and impact prevention.

5.2.3 Systiem safety order of precedence

The followi
whose failu

a) Hazard

Hazards apd hazardous conditions shall, consistent with the project constraints and mission objeg

eliminated
operational

b) Hazard

Where hazgrds and hazardous conditions are not.eliminated, the severity of the associated hazardous e

consequen
of the least

c) Hazard

Hazards that are not eliminated through design selection shall be reduced and made controllable throug

of automati
and verifiab

d) Hazard
When it is

devices, dg
warning sig

gn selection

oal throughout the design phase shall be to ensure inherent safety through the selection of af
Lires. Damage control, containment and isolation of potential hazards shall be included in th

Ng sequence of activities shall be applied to identified hazards, hazardous conditions, and
es have hazardous consequences:

elimination

from the design and operational concepts by the .séelection of design technology, archited
characteristics.

minimization

tes shall, consistent with the project.constraints and mission objectives, be minimized through
hazardous design architecture, technologies, and operational characteristics.

control - Safety devices

C safety devices aspart of the system, subsystem or equipment. Safety inhibits shall be ind
le.

control - Wafning devices

not practical to preclude the existence or occurrence of known hazards or to use automa

vices'shall be employed for the timely detection of the condition and the generation of an ag
nal. This shall be coupled with emergency controls of corrective action for operators to saf

down the affected-st |he\]/efnm

e) Hazard

1

2)

3)

propriate
e design

functions

tives, be
ture and

ents and
selection

h the use
bpendent

lic safety
propriate
e or shut

control - Special procedures

When it is not possible to reduce the magnitude of a hazard through the design, the use
devices or the use of warning devices, special procedures shall be developed to counter the h
conditions for the enhancement of flight crew safety.

of safety
azardous

Special procedures can include emergency and contingency procedures, procedural constraints, or the

application of a controlled maintenance programme.

Special procedures shall be qualified and appropriate training shall be provided for personnel.
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4)

5)

6)

7)

Special procedures are the least effective of the hazard control and risk reduction measures available.
Emphasis shall therefore be given to hazard control by the application of the alternative hazard control

measures in the defined order of precedence.

The requirement for hazard detection, signalling and safing by the flight crew to control

time-critical

hazards shall be minimized and shall not be implemented if an alternative means of reduction or

control of hazardous conditions is available.

To permit the use of real time monitoring, hazard detection and safing systems for hazard

control, the

availability of sufficient flight crew response time shall be verified. Acceptable safing procedures shall

be developed and verified and the personnel trained.

mitigation and risk reduction.

5.2.4 Environmental compatibility

a) The

envi

b) Desi

indu

onments defined for the project.

pn and performance margins shall be established and applied, considering worst-case com
ced and natural environments and operating characteristics.

5.2.5 Safe without services

Wheneve
design shall be such that critical or catastrophic consequences are not induced (at least for a certain intg¢rval of time
that shal

526 H

The syst

r the safe operation of the system depends on externally provided services (e.g. power),
be defined for each project) after the loss or upen the sudden restoration of those services.
nil safe design

bm, and its parts thereof, shall be designed in such a way that failures brings the system into a

5.2.7 Hazard detection - Signalling and'safing

a)

b)

c)

d)

e)

f)

)

18

Safe
Theg
to ts
critid

The
toler

y monitoring, display, alarm and safing capabilities shall be incorporated for human space flig
e capabilities shall provide the information necessary to allow the flight crew and ground syste
ke actions which-are’ necessary to protect personnel from the consequences of failures W
al functions and-the failure of hazard control measures.

system design shall provide the capability for detecting failures that result in degradatio]

system design shall meet the applicable safety requirements under the“worst-case natural g

Physical barriers, safe separation distances, minimal personnel allowance with access.cofftrol, remote
monitoring, tagout/lockout methods, and time-limited exposure shall be considered as'‘meat

s of hazard

nd induced

binations of

the system

safe state.

ht systems.
m operators
ithin safety

n of failure

ance with.respect to the hazard detection, signalling and safing function. When implemented, the

performange-of these functions shall be verifiable during manned flight and ground operational phages.

The

emergency, caution and warning function shall detect and notify the flight crew and gro

nd system

operators of emergency, warning and caution situations.

Safing functions and capabilities shall be included which provide for the containment or control of emergency,
warning and caution situations.

Provisions shall be included for the monitoring of safing function execution.

Dedicated safing functions shall be provided for emergency situations. Control of warning and caution
situations shall be acceptable by system re-configuration or by dedicated safing functions, as appropriate to
each case.

No single failure shall cause loss of the emergency and warning function.
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h) Where the operation of a safing system introduces a new hazard, as a minimum, inadvertent activation of the
safing system shall be controlled in accordance with the failure tolerance requirements.

i) No single failure shall cause loss of the emergency and warning functions together with the monitored
functions.

i) Emergency, warning and caution data, out of limit annunciation and safing commands shall be given priority
over other data processing and command functions.

k) When systems or elements are integrated into, or docked with the other systems or elements, the emergency,
warning, caution, and safing function shall enable the areas of control responsibility to monitor and display the
applicdble parameters, and to control the relevant safing functions.

[) Emerggncy, warning, and caution parameter status information shall be available and displayed-at the launch
controll and mission control centres in “near-real-time” during the relevant operational phases. It shall be
possible for the flight crew to ascertain and monitor in “real time” the status of emergency, warning and caution
paraméters of non-crewed systems or elements prior to docking with crewed systems.

5.2.8 Access

All project groducts shall be designed such that any required access to products during flight or ground operations
can be accomplished with minimum risk to personnel.

5.3 Safety risk reduction and control

5.3.1 Sevgrity

a) The seyerity of identified hazardous events shall be categorized as shown in Table 1:
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Table 1 — Severity of identified hazards and consequences (1)

Severity Consequence

1) | Catastrophic hazards i) |loss of life, life-threatening or permanently disabling
injury or occupational illness, loss of an element of an
interfacing manned flight system;

i) | loss of launch site facilities or loss of system;

iii) | severe detrimental environmental effects.

2) | Cyitical hazards i) | temporarily disabling but not life-threatening~injury, or
temporary occupational illness;

i) | major damage to flight systems or loss ormajor damage
to ground facilities;

iii) | major damage to public or private property; or

iv) | major detrimental environmental effects.

b) In pddition to the above two categories, other categories may betised to complete assessment ¢f the safety
risk being assumed. Two sample categories are shown in Table 2:

Table 2 — Severity of identified hazards ‘and consequences (2)

Severity Consequence
3) | Marginal hazards minorinjury, minor disability, minor occupational iliness, or
mifor system or environmental damage.
4) | Negligible hazards less than minor injury, disability, occupational illness, dr less
than minor system or environmental damage.

c) The availability of:

1) design featuregs-which reduce the probability of a hazardous event occurring, but which do not affect its
severity;
2) warning)devices, flight crew safe haven, or flight crew escape capabilities

shal| not'be used as rationale for the reduction of the hazard severity level.

d) For infernafional programmes, a conerent set ol CONSeqUENCE Severity shall be established for joint operational
phases. These categories shall not violate the policy of prioritization for the protection of human life, nor the
principles of categorization in accordance with the definition of consequence severity categories in Table 1.

e) Consequence severity classifies hazards according to their impact on human life. This impact can be
immediate and personal. It also can be on a broader scale not limited to a single person only. The hazardous
conseqguences can be short term or long term. Detrimental environmental effect, from the point of view of long
term hazardous consequences to the global public, shall be considered.

f) In space flight, the environment concerned can be outer space, including the Moon and the planets,

geostationary orbit (GEO), low Earth orbit (LEO) as well as the Earth’s atmosphere. Careful system studies
should be performed to assess the future consequences of current technology.
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5.3.2 Failure tolerance requirements

5.3.2.1

Basic requirements

Failure tolerance is one of the basic safety requirements that is used to control hazards. The design of the system
shall meet the following failure tolerance requirements:

a) No single failure or operator error shall have critical (or catastrophic) consequences.

b) No combination of:
1) two failures; or
2) two operator errors; or
3) one failure and one operator error
shall have catastrophic consequences.

c) All hazprds not controlled by conformance to failure tolerance shall be contrelled by conformance to design to
minimym risk or by meeting probabilistic safety targets.

d) Technigal requirements for areas of design for minimum risk shall be_identified and approved by thg relevant
safety approval authorities.

5.3.2.2  Software

a) The required failure tolerance for software that supportsta safety critical function shall be implementef utilizing
dissimilar methods and algorithms (diversity). Alternatively, independent hardware back-up to the|software
functioh may be provided.

b) Anomaly detection for, and actuation of safety functions, such as emergency stops, should be indepgndent of
softwafe and program logic controllers.

c) Acceptable software safety can be.achieved through a formal software safety programme consisting of
softwafe hazard analysis, software design requirements analysis, test, and verification and validation.

5.3.2.3  Rayload interface

Having takgn into account @nyfailure tolerance of the payload services provided by the carrier, the payload shall be

designed sp that loss_or-degradation of resources, supplied to the payload by the carrier, shall not|result in

catastrophi¢ or critical-hazardous consequences.

5.3.24  Redundancy separation

a) The systermdesigm should—nctode—thetapabitity for omboard—Tedundancy mrarmagement—of —safety critical
functions, and provide failure tolerance and redundancy status information to the flight and ground crews,
including immediate flight crew notification in the case of failure detection, redundancy switch-over, or loss of
operational redundancy.

b) Redundancy management shall include failure detection, failure isolation and switching of redundant items.

c) The flight crew and mission control shall be able to override automatic safing and redundancy switch-over.

d) Alternate or redundant safety critical functions shall be physically and functionally separated or protected in
such a way that any event which causes the loss of one path shall not result in the loss of alternative, or
redundant paths.
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5.3.2.5

Failure propagation

Hardware or software failures shall not cause additional failures with hazardous effects or propagate to cause the
hazardous operation of interfacing hardware.

5.3.3 Design for minimum risk

5331

General

Hazards related to design for minimum risk areas of design (e.g. mechanisms, structures, pressure vessels,

pressuri
controlle
Failure tq
failures t

5.3.3.2

ed—times—and—fittgs,pyrotechmicdevices, materiacompatibitity —amd—ateriat—ftemmratitit
| by the safety-related properties and characteristics of the design, such as margin or facto
lerance requirements shall only to be applied to the design process as necessary to ensure t
hat can affect the design do not invalidate safety-related properties.

Fracture control

Where sfructural failure can have catastrophic or critical consequences, structures, pressure vessels, fal

load-bea

5.3.3.3
a) Strug

b) The

53.34

Materials
characte
radiation
eliminate
containm
accordar

534 P

a) Prob
or p
hazg

In es
safe
take

b)

[ing paths within mechanisms shall be designed in accordance with recegnized fracture control

Safety factors
tural safety factors shall be defined and applied.

orst credible combination of environmental conditions shall be considered for determined safe

Materials

shall be selected and controlled. Material -selection shall assure that hazards associated W
istics (e.g. toxicity, flammability, resistarnice to stress corrosion, outgassing, offgassing, re
resistance to thermal cycling, arc tragking, thermal degradation and microbiological growth
d or controlled. If this is not feasible/ the system design shall include the necessary pro
ent of hazardous substances) to.control hazardous events associated with material chara
ce with the requirements of this European Standard.

Fobabilistic safety targets

fogramme. Thesé~probabilistic targets should assist in the acceptable risk decision for eag
rd.

tablishing these safety targets, conformance should be ensured with the requirements set u
y autherities and national and international regulations. Additionally, the following criteria shd
N into ‘account when setting up the targets:

y) shall be
s of safety.
hat credible

steners and
standards.

ty margins.

ith material
sistance to
) are either
isions (e.g.
cteristics in

hbilistic safety targets should be established for hazardous consequences at system level for ¢ach project

h identified

b by launch
uld also be

1)

2)

c) The

1)

22

WIth respect 10 targets Tor the grouna and tlight personnel, the mdividual risk should be CO

mparable to

the one accepted for other professionally exposed personnel (e.qg. risk for flight crew members could

be compared to the one for test pilots, risk for ground personnel should be comparable to
similarly exposed industrial workers);

the one for

with respect to targets for the civil population, the total risk for the exposed ground population should
be compared with the one caused by other hazardous human activities (e.g. risk from overflight of

commercial aircraft, chemical plants, as appropriate).
assessment of conformance with the safety targets should also be used to:

identify and rank major risk contributors;
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support the decision-making process for those cases where nonconformances with the qualitative

requirements are identified.

combination with the other qualitative requirements of this European Standard.

e)

Safety targets shall not be used as the sole requirements imposed on a system, but they should be used in

Additionally, note that the allocation of "targets" to the various functions and subsystems is addressed in 6.1.

The conformance with the quantitative requirements shall be performed through risk analysis (see 6.4.3).

5.4

Identification and control of safety critical functions

5.4.1 Iden

A system
catastrophi

EXAMPLE
order.

5.4.2 Inad
Inadvertent
a) twoind
b) three in

5.4.3 Pro

The system
operation o

a) failuret

tification

unction that, if lost or degraded, or through incorrect or inadvertent operation, ,would re
L or critical hazardous consequence, shall be identified as safety critical function.

A series of operational events that can result in a hazard if they occur inadvertently or are operg

vertent operation

operation of a safety critical function shall be prevented by:
bpendent inhibits, if it induces critical consequences;
dependent inhibits, if it induces catastrophic consequences.
isions

shall provide the following for manned space systems and the following should be a goal fq
the system for unmanned space systems:

plerance and redundancy status information of safety critical functions;

b) the stafus of at least two inhibits for-anned flight and one inhibit for unmanned flight on function

inadve
1)
2)
3)

4)

tently operated, could lead'to/catastrophic consequences to the flight and ground crew, includi
notification in real time.in case of failure detection;

announcementof-any loss of operational redundancy;

notification 'of redundancy switch-over; or

changes of inhibit status.

sult in a

ted out of

r ground

s that, if
Ng:

544 Saf

I ] (| 1 H
DIIUtuUVVII altiu 1anurc tUICIaIIbC ICquIICIIICIItD

The design shall either provide the capability for the safe shutdown of safety critical functions prior to in-flight
maintenance operations or shall conform to the failure tolerance requirements during maintenance operations.

5.4.5 Electronic, electrical, electromechanical

Electronic, electrical, electromechanical (EEE) components used to support safety critical functions in flight
standard hardware shall be selected and procured in accordance with the applicable programme requirements.
[See also ISO 14621].
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6 Safety analysis requirements and techniques

6.1 General

a) Safety analyses shall be performed in a systematic manner in order to ensure that sources of safety risk are
identified and eliminated or are minimized and controlled.

b) Safety risks can be the result of the hazardous characteristics associated with the:

1)

design, including the technology selected, the physical arrangement of elements, subsystems and

2)
3)
4)
5)

c) Safe
engi

project mission and programme constraints.

d) The
redu
risk

e) Anal
6.2 As
6.21 S
The supy

6.2.2 A

The sup

projects and the safety-analyses performed during the project.

6.2.3 D

The supy

equIpTTEnt;

operating modes;

potential for operator error;

operating environment;

hazardous effects which can result from the failure of functions.

y analyses shall be initiated early in the design phase and shall-provide concurrent suppo
heering in the selection of the least hazardous design and operational options that are compat

ction, ranking of risk sources, support to project resource allocation, monitoring of risk trends,
hcceptance.

sis shall always be made with reference to a.defined configuration baseline.
sessment and allocation of requirements

afety requirements

lier shall respond to the applicable safety requirements for the project.

dditional safety requirements

lier shall also identify additional safety requirements through the use of lessons learned frg

efine saféty requirements - functions

lierstaking into account the results of functional failure analysis and the system level safety re

't to project
ble with the

results of safety analyses shall also be used to support project management in the verificItion of risk

nd residual

m previous

guirements,

shall defi

he’the safety requirements for the various functions of the system.

6.2.4 Define safety requirements - subsystems

Subsequently the supplier, taking into account the results of the preliminary safety analysis and the architecture of

the syste

m, shall define the safety requirements associated with the various subsystems.

6.2.5 Justification

The supplier shall justify the proposed allocation of safety requirements at the latest at the end of the detailed

definition

24

phase.
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6.2.6 Functional and subsystem specification

The supplier shall ensure that the function and subsystem-level safety requirements are included in the relevant
functional and subsystem specification.

6.3 Safety analysis

6.3.1 General

Safety analysis shall be refined and updated in an iterative manner as the design process proceeds, to ensure that

hazards an
hazard con

6.3.2 Misy

Safety ana
preliminary

6.3.3 Fea

Safety anal
project and
shall be sel

6.3.4 Prel

The safety
operations

provide inp
contributors

NnazZaraous everies are assessed, ard trat e reievarit detaited uesign alld operalional requ
rols, and verification activities are defined and implemented.

ion analysis

trade-offs between possible system concepts.
Sibility
ysis shall support trade-offs in arriving at the concept that has_ acceptable safety risk consid

mission constraints. The design technology selected and the~Operational concept to be imp
bcted based on the analysis data for the safest system architecture to eliminate or minimize ha

minary definition

analysis shall support a continued and more detailed safety optimization of the system dg
and the identification of technical safety requirements and their applicability. The analysis s

in the design and in the operational concept.

6.3.5 Det

Safety analysis shall support detailed\\design and operational safety optimization,

iled definition, production and qualification

safety requ

implementation evaluation, risk reduction verification, and hazard and risk acceptance. Analysis of operat
also suppoit the identification of emergency and contingency response planning and training requirements

developme

6.3.6 Utili

Safety anal
are mainta

nt of procedures.
yation

ysis shall evaluate design and operational changes for impact on safety, verifying that safety
ned and.that operations are conducted within acceptable risk. The analysis shall also su

evaluation ¢f operational anomalies for impact to safety, and the continued evaluation of risk trends.

rements,

ysis shall support the identification of major sources of safety risk as well-as’ the perforqnance of

ering the
emented
rards.

sign and
hall also

Lits to safety risk assessment in support of-Safety risk evaluation, the identification of signifjcant risk

irements
ons shall
, and the

margins
bport the

6.3.7 Dis

osal

Safety analysis shall evaluate all disposal operations and the hazards posed to the ground population and
environment by the disposal. Disposal solutions with minimal hazardous consequences shall be identified.

6.4 Specific safety analysis

6.4.1 General

The types of analyses to be selected for a given project shall be proposed by the product supplier on the bases of
past experience and updated as necessary in the course of the safety analysis.
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NOTE Safety analysis consists of a combination of all the analyses described in the following subclauses. Supporting
analysis is described in 6.5.

6.4.2 Hazard analysis

a) Hazard analysis shall be performed in a systematic manner, beginning in the concept phase and continuing
through the operational phase, including end-of-life and disposal.

b) Hazard analysis shall identify and evaluate:

1) hazards associated with system design, its operation and the operation environment;

2) the hazardous effects resulting from the physical and functional propagation of initiator.events;
3) the hazardous events resulting from the failure of system functions and functional ‘components;
4) time critical situations.

c) Theffollowing potential initiator events shall be considered:

1) hardware failure (random or time dependent);
2) latent software error;
3) operator error;
4) design inadequacies, including:
i) inadequate margins;
i) unintended operating modes caused by sneak-circuits;
jii) material inadequacies andlincompatibilities;
iv) hardware - software, interactions;
5) natural and induced environmental effects;
6) procedural deficiencies.

d) This|includes a systematic analysis of the “system” operations and operating procedures which shall be
performed in the_detailed design and operational stages of a project. This analysis evaluates the ¢apability of
the gystem to/befoperated safely, to determine the safest operating modes, and to evaluate the acgeptability of
the pperating.'procedures. The analysis shall be repeated as the design and operational defail evolves,
particular attention being paid to the system’s operational modes and man/machine interfaces.

6.4.3 Safety risk assessment

a) Safety risk assessment shall be performed in progressive steps during the implementation of the safety
programme.

b) Risk assessment shall be used to:

1) support design trades (risk comparison);
2) rank risk contributors;
3) identify major risk contributors;
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support the safety decision-making process (e.g. for waivers, unresolved residual risks);
monitor the effectivity of the hazard control and risk-reducing process by assessing safety risk

assess conformance to probabilistic safety targets.

The supplier shall identify sources of data and rational used for safety risk assessment.

1:2002(E)

trends;

The results of safety risk assessment shall not be used as the sole basis for acceptance or rejection of residual

4)

5)

6)
c)

risks.
d)
6.4.4 Safg
6.44.1 S

Software th
analysis m3
on the appl

the functioal failure analysis and the preliminary system level safety analyses (and its performance

coordinated

6.4.4.2 H
During the
requiremen
command 3
FTA. Appro
the above

6.4.4.3 A

During the
under what
failures on
methods m

g

J

6.4.4.4
When the s
a) analyss
b) verify th

c) verify th

ty analysis for hardware-software systems

afety critical function

At implements or controls safety critical functions shall be subject to safety analysis,“The softw4
y be performed as a stand-alone software safety analysis or as part of other safety analyses d
cation. In any case, the scope and level of depth of the software safety analysis identified by

with system FTA, hazard analysis, FMECA and sneak analysis, as appropriate.

equirements definition phase

software requirements definition phase the supplier shall examine the system and the
s in order to identify unsafe modes (e.g. out of sequence, wrong event, inadvertent command,
ind deadlocking). The analysis should preferably becperformed by means of (top level) FM

priate software safety requirements shall be identifiéd*in the software requirements document
hentioned unsafe modes.

rchitectural and detailed design phase

conditions, the system might trigger hazardous events. Input/output, timing and effects of
the software should be included-‘in the analysis at this stage. FTA and check list based desig
hy be used.

oftware code

bftware code becomes available, the supplier shall:

for correctneéss and completeness;

at the seftware safety requirements have been properly implemented,;

at’the software can handle the appropriate conditions with expected input overload conditions.

ire safety
epending
means of
shall be

software
failure to
FCA and
to control

software architectural design and the(detailed design phases, the supplier shall determine where, and

hardware
)N review

6.5 Supporting assessment and analysis

6.5.1 Gen

eral

The application of the following supporting assessment and analysis tools is at the discretion of the programme or
project authorities.

6.5.2 War

ning time analysis

a) Warning time analysis shall be performed during the concept definition phase and the design and development
phase in order to evaluate time-critical situations identified in the hazard analysis and to support the
implementation of hazardous-situation detection and warning devices or contingency procedures.
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b) The analysis shall determine:

the time during which the event shall be detected and the response action taken;
the detection capability of the proposed design with respect to detection sensitivity and detection time;
the resultant time available for response;

the adequacy of the proposed design or contingency procedures, including emergency evacuation,
rescue, system re-configuration, redundancy switching, and maintenance.

Jetection times to be determined shall be:

from the occurrence of the initiating event to the time when a hazardous consequence occurs
(propagation time);

the time from the occurrence of the initiating event to the time of earliest detgetion or annungiation; and

the time taken for corrective action to be implemented.

aution and warning analysis

on and warning analysis shall be performed during the concept definition phase and the [design and
lopment phase of human space flight programmes in order tQ’identify:

emergency, warning, and caution parameters;
the required safing functions and capabilities;
limit sensing requirements;

the applicability of the individual “caution and warning” functions to the different mission phgses.

caution and warning analysis shall utilize the results of the warning time and hazards analyses as
opriate.

ommon cause and common mode failure analysis

Multiple failures

ailures, whichxesult from common cause or common mode failure mechanisms, shall be cophsidered as
ures for determining failure tolerance.

Identification of requirements and scope

1)
2)
3)
4)
c) The
1)
2)
3)
6.5.3 G
a) Caut
devg
1)
2)
3)
4)
b) The
appr
6.54 G
6.54.1
Multiple
single fai
6.5.4.2
The sup
analyses

hlar chall idantify tha racupramant for and tha connn aof dadicatnd ~amamaan caicn and o~ hmon mode

JTrCT—otTret |u\.,|||.||y e e e e T oottt e ST o P~ o ot Ottt C O C oo CauoT—artt— ot

by means of the review of the results of the other safety analyses, such as fault tree analysis (FTA) and

hazard analysis, and of the characteristic of the system and of its environment.

6.5.4.3

Identification of common cause failures

The supplier shall identify potential common cause failures by assessment of the effects of common causes (e.qg.

radiation,

thermal environment and fires). This analysis shall be performed in coordination with the FTA and the

hazard analysis. The analysis of common cause failures can require that use be made of the result of dedicated

engineer

28

ing analyses (e.g. thermal analyses, meteorite or debris impact analysis).
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