This is a preview of "BS EN 16603-10-11:20...". Click here to purchase the full version from the ANSI store.

BS EN 16603-10-11:2014

Space engineering — Human
factors engineering

[
bSlo ..making excellence a habit.


https://webstore.ansi.org/Standards/BSI/BSEN1660310112014?source=preview

BS EN 16603-10-11:2014 BRITISH STANDARD

This is a preview of "BS EN 16603-10-11:20...". Click here to purchase the full version from the ANSI store.

This British Standard is the UK implementation of EN 16603-10-11:2014.

The UK participation in its preparation was entrusted to Technical Com-
mittee ACE/68, Space systems and operations.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary provi-
sions of a contract. Users are responsible for its correct application.

© The British Standards Institution 2014.
Published by BSI Standards Limited 2014

ISBN 978 0 580 83406 6
ICS 49.140

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 July 2014.

Amendments/corrigenda issued since publication
Date Text affected



https://webstore.ansi.org/Standards/BSI/BSEN1660310112014?source=preview

BS EN 16603-10-11:2014
EUROPEAN STANDARD EN 1660°.10.11

This is a preview of "BS EN 16603-10-11:20...". Click here to purchase the full version from the ANSI store.

EUROPAISCHE NORM July 2014

ICS 49.140

English version

Space engineering - Human factors engineering

Ingéniérie spatiale - Ingénierie des facteurs humains Raumfahrttechnik - Technik der Humanfaktoren

This European Standard was approved by CEN on 28 December 2013.

CEN and CENELEC members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning
such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN and CENELEC
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN and CENELEC member into its own language and notified to the CEN-CENELEC Management Centre
has the same status as the official versions.

CEN and CENELEC members are the national standards bodies and national electrotechnical committees of Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Turkey and United Kingdom.

CENELEC

CEN-CENELEC Management Centre:
Avenue Marnix 17, B-1000 Brussels

© 2014 CEN/CENELEC All rights of exploitation in any form and by any means reserved Ref. No. EN 16603-10-11:2014 E
worldwide for CEN national Members and for CENELEC
Members.


https://webstore.ansi.org/Standards/BSI/BSEN1660310112014?source=preview

BS EN 16603-10-11:2014
EN 16603-10-11:2014 (E)

This is a preview of "BS EN 16603-10-11:20

...". Click here to purchase the full version from the ANSI store.

Table of contents

o1 =TT o 5
oo LW o £ o 6
IS T o o o - P 8
2 Normative referencCes.......cooeeeiiiiiiiiiirr s 9
3 Terms, definitions and abbreviated terms.........cccccoiviiiiiieciiei s 10
3.1 Terms from other standards.............ooooii i 10
3.2 Terms specific to the present standard .................cccoii 10
3.3 Abbreviated termsS. ... oo 12

N = o [ LT = 4 =T o 13
g T O V=T 13
4.2 Key HFE parameters for human-machine systems............ccccooooeviiiiiiiiiieieeeevinnne, 13
N B € 1= = - | P 13

4.2.2  CoNtEXt Of USE..coiiiiiiiiiiiiiiiiieiieeeeeeeee e snnnnnnnnnnnnes 16

4.3 HFE role and mission CONTEXL .......c..uuiiiii i 16
G T B 1= =T 16

G T o | o = 16

4.3.3  Operations NOMENCIAtUIE ...........ooiiiiiiiii e 16

I U Y= LS 3= o 11 = | S 17

4.3.5 Training @approach ..........uuciiiiiii i e 17

4.3.6  MiSSION PRASES ... 18

4.3.7 Identification of requirements ............ccccoiiiiiiiiiii 18

4.4 Human centred design requUIremMents .........ccooeveuiiieieiii e 18
441 T2 1= = | PSP 18

4.4.2 Planning the human-centred design ProCess...........cccccvviiiiiiiiiiiiiiiiiieneeen, 19

4.4.3 Human-centred design activities .........ccccoiiiiiiii i 19

4.5 Human reference characteriStiCs ..........cccooiiiiiiiiiiii e 21
4.5.1  Anthropometry and biomechanics.............ccccciiiiii 21

4.5.2  ElectroniC MannNeqUIN..........cceuuii i e e e e e e e e e eaes 21

4.5.3 Physical performance and fatigue ...............cccccoviiiiiiiiiie e, 21



https://webstore.ansi.org/Standards/BSI/BSEN1660310112014?source=preview

BS EN 16603-10-11:2014
EN 16603-10-11:2014 (E)

This is a preview of "BS EN 16603-10-11:20...". Click here to purchase the full version from the ANSI store.

4.6 HFE reqUIr€mMENS......cooiiiiiii e e 22
T N 1= 1= 22

4.6.2 ReqUIrEMENtS PrOCESS ....uuuiiiieeeiiiiiiiaae e e e e e e et e e e e e e e eneea e e e 22

R T Y- | = 23

4.6.4  Hardware €rgonOMICS ........iiieeiiiiiiiiiie e e e e e ettt e e e e e e e e et e e e e e e e e e e e 23

4.6.5 Environmental @rgonOmMICS.........cceutiiiiiiiiiiiiiiiiiiiiiieeeeeieieieeeeeeeeeeeeeeeeeeeeeannes 23

4.6.6  COgNitiVe ErgONOIMICS. .....cetttiiiiiiiiiiiiiiiitieiteieeeeeeeeeteeeeeeeeeeeeaeeeeeaeesenensennnnnne 24

4.6.7 Operations design ergonOMICS............cceiiiieiiiiiiiiiiie e 24

A7 CrEW SYSIEIMIS oottt e e e e e e e e e e e e e e et e e e e e e e e eaaaaaas 24
4.71 OVEIVIEW ...ttt e e e ettt e e e e e e e e e ea it e e e e e e eeeesennanns 24

4.7.2  Habitable environmMents ... 25

4.7.3  Labels @Nd CUEBS......cooiiiiiiiie e 25

4.7.4  Architecture complements..........ooooiiiiiiiii 25

4.7.5 Components and provisions for crew stations .............ccccccccveiiiiiiiiiiceinnnnnn. 26

4.7.6  WOrk Stations ..o 27

4.7.7  Off duty Stations ..o 27

4.7.8  Physical maintenance stations............cccccoiiiiii 28

4.7.9 Medical facilities and provisions ...........cccooeeeiiiiiiiiii e, 28
4.7.10 Extra vehicular/planetary activity requirements and supports.................... 28

4.8  INfOrmMatiCS SUPPOIT .....coeiiiiii e e e e e e e e e e e e e e eaarnn s 29
4.9  0Operation ProAUCES ......couuiiiiii e 29
4.9.1 PrOCEAUIES ... e e e e e e s 29

T B O U 1= o7 | o SO 30

R T N I 11 1= 11 =SSP 30

R B I 1 o] = Y S 30

4.9.5  Training reqUIrEMENTS ........ooiiiiiiiiiiiiiiiiiiiiee ettt eeeeeeeneenees 31

4.10 Continuous assessment INStIUMENES ...........oooeiiiiiiiiiiii e, 31
4.10.1 ContinUOUS aSSESSMENT PrOCESS......uuuiiieeeiiiiiiiieeeeeeeeeeetteee e e e e e e aas 31
4.10.2  EVENES ..o 34
4.10.3  TO0IS i iiiiieiei ettt ————ataaa—aa——————————_ 35

4.11 Verification methods requirements..............oooviiiii e, 37
g Ot N 1YY T 37
4.11.2  Analysis and SIMilarity ...........ooeeeiiiiiiiiiiiiiiiiieeee e 37
4.11.3 Ground HFE teSt ... 38
4.11.4 System simulationS .........uuoiiiiiiiic e 39
Annex A (normative) HCD process plan - DRD ... 40



https://webstore.ansi.org/Standards/BSI/BSEN1660310112014?source=preview

BS EN 16603-10-11:2014
EN 16603-10-11:2014 (E)

This is a preview of "BS EN 16603-10-11:20...". Click here to purchase the full version from the ANSI store.

A.1.1  Requirement identification and source document...........c..ccccoeeeeiriiiinnnnnnnn. 40

A.1.2  Purpose and ObJECHIVE........c.oceiiiiieiiec e 40

A2 EXPECIEA MBSPONSE ... eee et e e e et e ettt e e e e e e e e eatta e e e e e e e eeenennnnns 40

A.2.1  Scope and CONENT.........uuiii i e 40

A.2.2  SPeCial remMarks .........oouiiuiiii i 41

Annex B (normative) HFE analysis and simulation report - DRD ..........ccccccuuuuunnnn. 43

B.1  DRD identifiCation ........ccooiieieeeeeeeeeeeeee 43

B.1.1  Requirement identification and source document.................cccceeeene 43

B.1.2  Purpose and ODJECHIVE...........uuuiii e 43

B.2 EXPECIEA rESPONSE ....vveii i 43

B.2.1  Scope and CONtENT .......uuiiiiiiii e 43

B.2.2  SPeCial remMarks ......coouuuiiii e 45

Annex C (normative) HFE continuous assessment process report - DRD .......... 46

C.1 DRD identifiCation ...........oooiiiiiiiiieeee e 46

C.1.1  Requirement identification and source document.................ccccccvveeeee. 46

C.1.2  Purpose and ObJECHIVE...........uuiiiiiiiiiiiie e 46

C.2 EXPECIEA FESPONSE .....uuiiiieiieeeeee e e e e e e e e e e e et e e e e e e 46

C.2.1  Scope and CONtENt ......ccoeeeeieiiei i 46

C.2.2  Special remMaArKS .......uuiiiie et eaeees 48

Annex D (normative) HFE test report - DRD ... 49

D.1 DRD identification ........ccooiiiiiieeeeeeeeeeeeee e 49

D.1.1  Requirement identification and source document...............cccccvvvvuvnnnnnnnnnns 49

D.1.2  Purpose and ObjJECHIVE..........ccooeiiiiiiii e 49

D B o d o T=T o1 (= To [ (= 1] 0T ] 1= 49

D.2.1  Scope and CONENT........uuueiiiiiiiii e e e e e e e e e e ens 49

D.2.2  SPECIial remMaArks ......ccouiiuiiiieiii e 50

Annex E (informative) Related ISO and other European standards ..................... 51

Bibliography........ i 55
Tables

Table 4-1: Overview of human factors principle and techniques................cccco. 33



https://webstore.ansi.org/Standards/BSI/BSEN1660310112014?source=preview

BS EN 16603-10-11:2014
EN 16603-10-11:2014 (E)

This is a preview of "BS EN 16603-10-11:20...". Click here to purchase the full version from the ANSI store.

Foreword

This document (EN 16603-10-11:2014) has been prepared by Technical
Committee CEN/CLC/TC 5 “Space”, the secretariat of which is held by DIN.

This standard (EN 16603-10-11:2014) originates from ECSS-E-ST-10-11C.

This European Standard shall be given the status of a national standard, either
by publication of an identical text or by endorsement, at the latest by January
2015, and conflicting national standards shall be withdrawn at the latest by
January 2015.

Attention is drawn to the possibility that some of the elements of this document
may be the subject of patent rights. CEN [and/or CENELEC] shall not be held
responsible for identifying any or all such patent rights.

This document has been developed to cover specifically space systems and has
therefore precedence over any EN covering the same scope but with a wider
domain of applicability (e.g. : aerospace).

According to the CEN-CENELEC Internal Regulations, the national standards
organizations of the following countries are bound to implement this European
Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United
Kingdom.”
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Introduction

This Standard defines requirements for the integration of the human in the loop
for space system products. Thus it provides all requirements to be applied
when the presence of the human is planned on-board, or for the nominal or
non-nominal interaction of the human with the system, subsystem or
equipment to be designed (e.g. a ground based human-computer interface).
This Standard identifies requirements for the equipment for implementing a
proper manned system that takes into consideration efficiency, effectiveness
and wellbeing of the on-board crew, and ground based operators of human-in-
the-loop systems. This Standard also identifies the verification methods and
related methodologies to be used to confirm compliance to the above
mentioned requirements.

This Standard is applicable to both the flight and the ground segment of the
space system and refers to the maximum extent possible to already existing
HFE non-space domain standards, deviating only when the specific application
environment dictates it.

The application of human factors (that in the space domain includes
ergonomics) to systems design enhances effectiveness and efficiency, improves
human working conditions, and diminishes possible adverse effects of use on
human health, safety and performance. Applying ergonomics to the design of
systems involves taking account of human capabilities, skills, limitations and
needs.

A space system design will consider human factors and especially the two
following main aspects from the very beginning of the conceptual phase. Firstly
the human being will be correctly taken into account in the design of the
hardware, software and operations products and secondly the corresponding
organisation and training will be addressed in parallel to the design of the
hardware and software.

This standard provides:

. a set of requirements for a human centred design process applied to a
space system compatible with the ISO Standard 13407:1999 - Human-
centred design processes for interactive systems.

A planned accompanying Handbook will provide:

. a tailoring guide of the existing standard - ISO STD 17399:2003
previously known as NASA STD 3000 “Space systems - Man-systems
integration”.

A key issue of the human centred design approach is the involvement of the
stakeholders from the beginning and continuously throughout the project.
Benefits of a human centred design include increased productivity, enhanced
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satisfaction. This approach aims to help those responsible for managing
hardware and software design processes as well as planning for operations to
identify and plan effective and timely human-centred design activities. It
complements existing design approaches and methods.

NOTE The customer’s total cost of ownership will be
dramatically reduced if HFE practices are well
integrated into all project phases, from the very
beginning.
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1
Scope

This Standard forms part of the System engineering branch of the Engineering
area of the ECSS system. As such it is intended to assist in the consistent
application of human factors engineering to space products by specifying
normative provisions for methods, data and models to the problem of ensuring
crew safety, well being, best performance, and problem avoidance in space
system and payload operations.

This Standard ECSS-E-ST-10-11 belongs to the human factors discipline, as
identified in ECSS-E-ST-10, and defines the human factors engineering and
ergonomics requirements applicable to elements and processes.

This Standard is applicable to all flight and ground segments for the integration
of the human in the loop for space system (this includes hardware and software
or a combination of the two) products.

When viewed in a specific project context, the requirements defined in this
Standard should be tailored to match the genuine requirements of a particular
profile and circumstances of a project.

This standard may be tailored for the specific characteristics and constraints of a
space project in conformance with ECSS-5-ST-00.
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