ISO 19683:2017 - Preview only Copy via ILNAS e-Shop

INTERNATIONAL ISO
STANDARD 19683

First edition
2017-07

Space systems — Design qualification
and acceptance tests of small
spacecraft and units

Systemes spatiaux — Qualification de la conception et essais de
réception des petits véhicules spatiaux

Reference number
1SO 19683:2017(E)

©1S0 2017



ISO 19683:2017 - Preview only Copy via ILNAS e-Shop

IS0 19683:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved



ISO 19683:2017 - Preview only Copy via ILNAS e-Shop

IS0 19683:2017(E)

Contents Page

FOT@WOTNM ... eee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenee vii

0010 00 Y6 R ot o (0) o US0PSR viii

1

Ul & W N

Abbreviated terms

GENETAL TEQUITEITMEIITS .........ooooccoee st
51 TTATLOTIILE e
5.2 Qualification test..
5.3 ALCCEPTANICE TEST .ot
54 PTOtO-THGIT EEST ..o
5.5 Retest. ...
5.6  Test documentation

5.6.1 Test plan, specification and procedure...

5.6.2  TeStTePOIt. ..

5.6.3  Datasheet for unit test results.......
5.7 Test conditions, tolerances and aCCUTACIES. ...
5.8 FUNCEONAL ST ...t st
5.9 Design, verification and testing philoSOPIY ...
SALEIIITE SYSTEIM TESES ...t 7
6.1 Test items
6.2 TeSt 1eVEl aNd AUTATION ...t 8
U BESTS ...tk 8
7.1 ST IERIIIS ..otk 8
7.2 TeSt 1€VElS aNd AUIATION ..o s 14
TE@SE FEQUUETEITIEIIES ...
8.1 Electrical interface

8.1.1  PUIPOSE Of TESE oo 17

8.1.2  Test facilities and setup as basic reqUIremMEeNts ..., 18

8.1.3  Test article configuration

8.1.4  MoONItOTiNG AUIING TEST ...ttt

8.1.5  Testlevels and dUTation. ...

8.1.6  Test conditions and guidelines
8.2 Functional test. ...

8.2.1  PUIPOSE OF TESE oo

8.2.2  Test facilities and setup as basic reqUIreMEeNts..........cccwremosvemsssisesisssiesssnens 18

8.2.3  Test article configuration

8.2.4  MoONItOTing AUIING TEST ...t

8.2.5  Testlevels and dUTation. ...

8.2.6  Test conditions and guidelines......
8.3 MISSION ST ....ooooiiieiieces e

8.3.1  Purpose of test
8.3.2  Test facilities and setup as basic requirements.....
8.3.3  Testarticle configuration...........ccccscen
8.3.4  MONItOriNg AUIING TEST. ...t
8.3.5  Testlevels and dUTation. ...
8.3.6  Test conditions and guidelines......
8.4  Total Ionization Dose (TID) test.......ccoiee.
8.4.1  Purpose Of teSt ...
8.4.2  Test facilities and setup as basic requirements.....
8.4.3  Testarticle CONfIGUIAtION. ...

© 1S0 2017 - All rights reserved iii



ISO 19683:2017 - Preview only Copy via ILNAS e-Shop

IS0 19683:2017(E)

8.5

8.6

8.7

8.8

8.9

8.10
8.11
8.12
8.13
8.14

8.15

8.16

8.4.4  Monitoring during test................

8.4.5  Testlevels and duration...............

8.4.6  Test conditions and guidelines

Single EVent EffeCt (SEE) TOST ... s
8.5.1  PUIPOSE OF TESE oo
8.5.2  Test facilities and setup as basic requirements

8.5.3  Testarticle CONfIGUIAtION. ...
8.5.4  MONItOriNG AUTTNE TEST. ..ot
8.5.5  Testlevels and duration................

8.5.6  Test conditions and guidelines
8.5.7  Test conditions and guidelines

Spacecraft Charging Induced Electrostatic Discharge (ESD) teSt ... 21
8.6.1  Purpose of test

8.6.2  Test facilities and setup as basic reqUIrEMENtS..............corrsrseeeeseeee 21
8.6.3  Testarticle CONFIGUIATION. ...
8.6.4  Monitoring during test.................

8.6.5 Testlevels and duration...............

8.6.6  Test conditions and guidelines......

Electromagnetic Compatibility (EMC) test...

8.7.1  PUIPOSE OF LESE oo

8.7.2  Test facilities and setup as basic reqUIr€MENtS...........orrcrseesereeeseeee 22
8.7.3  Testarticle CONFIGUIATION. ...
8.7.4  Monitoring during test...............

8.7.5  Testlevels and duration.........

8.7.6  Test conditions and guidelines
Deployment teSt ...

8.8.1  PUIPOSE OF LESE oo

8.8.2  Test facilities and setup as basic reqUIr€MENtS............orcsrrsrereees e 23
8.8.3  Testarticle CONfIGUIAtION. ... 23
8.8.4  Monitoring during test

8.8.5  Testlevels and duration. ... 23
8.8.6  Test conditions and GUIAEIINES ... 23
Magnetic field test ...

Antenna pattern test...............

Alignment measurement

Physical property measurement........

Launcher/Spacecraft interface test

QUAST-STATIC JOAA TESE ..o
B.14. 1 PUIPOSE OF TOST .ottt
8.14.2 Test facilities and setup as basic requirements

8.14.3 Testarticle configuration.........c

8.14.4 Monitoring during test..............

8.14.5 Testlevels and duration..............

8.14.6 Test conditions and guidelines

IMIOAAL SUTVEY ...
B.15.1  PUIPOSE OF LEST ..o s st
8.15.2 Test facilities and setup as basic requirements

8.15.3 Testarticle CONfIGUIAtION. ...
8.15.4 MONItOriNG AUTINE TEST ..ot
8.15.5 Testlevels and duration...............

8.15.6 Test conditions and guidelines

SiNUSOIAal VIDIAtION TESE....oooo e
8.16.1  PUIPOSE OF TESE oot
8.16.2 Test facilities and setup as basic requirements

8.16.3 Testarticle CONfIGUIAtION. ...t
8.16.4 MONItOriNG AUTTINE TEST ..ot
8.16.5 Testlevels and duration...............

8.16.6 Test conditions and guidelines

© ISO 2017 - All rights reserved



ISO 19683:2017 - Preview only Copy via ILNAS e-Shop

8.17

8.18

8.19

8.20

8.21

8.22

8.23

8.24

8.25

IS0 19683:2017(E)

Random vibration test....
8.17.1 Purpose of test
8.17.2 Test facilities and setup as basic requirements
8.17.3 Test article CONfIGUIAtION ...
8.17.4 MONItOTing AUIING TEST ...ttt
8.17.5 Testlevels and duration
8.17.6 Test conditions and guidelines

ALCOUSTIC TOST ..kt
8.18.1 PurpoSe Of teSt. ...

8.18.2 Test facilities and setup as basic requirements

8.18.3 Test article CONfIGUIAtION. ...
8.18.4 MONItOriNg AUIING TEST ...t
8.18.5 Testlevels and duration

8.18.6 Test conditions and GUIAELIINES ...
SO CK TOSE e
8.19.1 PurpoSe Of teSt. ...

8.19.2 Test facilities and setup as basic requirements

8.19.3 Test article configuration.............cos.

8.19.4 Monitoring during test....................

8.19.5 Testlevels and duration............ccccccccce.

8.19.6 Test conditions and GUIAELIINES ...
THErmMal DALANCE TEST ...t
8.20.1 Purpose Of teSt. ...

8.20.2 Test facilities and setup as basic requirements

8.20.3 Test article configuration..................

8.20.4 Monitoring during test.........ccocue..

8.20.5 Testlevels and duration..........c.cccccccce.

8.20.6 Test conditions and GUIAELIINES ...
THErMAl VACUUIN TEST.....oooccoooeeceeeisesiesseeee st

8.21.1 Purpose of test
8.21.2 Test facilities and setup as basic requirements

8.21.3 Test article CONfIGUIAtION. ...
8.21.4 Monitoring during test..........ccooce.e.

8.21.5 Testlevels and duration............ccccccecee.

8.21.6 Test conditions and guidelines

Functional test in vacuum ...

8.22.1 PUrpoSe Of teST. ..

8.22.2 Test facilities and setup as basic requirements

8.22.3 Test article CONfIGUIAtION. ...
8.22.4 Monitoring during test..........cccene

8.22.5 Testlevels and duration............ccccoccce.

8.22.6 Test conditions and guidelines
Cold/Hot Start teSt ...

8.23.1 PUrpoSe Of tEST. ..o
8.23.2 Test facilities and setup as basic requirements
8.23.3 Test article CONfIGUIAtION. ...

8.23.4 Monitoring during test
8.23.5 Testlevels and duration

8.23.6 Test conditions and GUIAEIINES ...
Thermal cycle functional test

8.24.1 PurpoSe Of TeSE. ..o

8.24.2 Test facilities and setup as basic requirements

8.24.3 Testarticle CONfIGUIAION. ...ttt
8.24.4 Monitoring during test

8.24.5 Testlevels and dUration. ...
8.24.6 Test conditions and GUIAEIINES ...
Thermal cycle endurance test

8.25.1  PUIPOSE OFf TEST ...ooooivooieecsss s

© IS0 2017 - All rights reserved v



IS0 19683:2017(E)

8.25.2 Test facilities and setup as basic requirements
8.25.3 Test article configuration............oeee
8.25.4 Monitoring during test
8.25.5  Testlevels and dUuration. ...

8.25.6 Test conditions and GUIAEIINES ...
8.26  Pressure test
B.27  LiBAKAGE TS ..o
8.28  MICTOVIDTALION TOST ..ottt
8.28.1  PUIPOSE Of tESE oo
8.28.2 Test facilities and setup as basic requirements
8.28.3 Test article CONfIGUIatION. ...
8.28.4  MONItOriNG AUIING TOST. ...ttt
8.28.5 Testlevels and duration
8.28.6 Test conditions and GUIAEIINES ...
8.29  BUIN-IN ANA WEAT-II TEST ...ooo oo
8.30 End-to-end mission simulation
8.30.1  PUIPOSE Of LESE oo
8.30.2 Test facilities and setup as basic requirements
5 8.30.3 Testarticle configuration.........cc
59 8.30.4 Monitoring during test
- 8.30.5 Testlevels and dUTration. ...
:<Z: 8.30.6 Test conditions and GUIAEIINES ...
= 8.31 Bake out and outgas test
< 8.31.1  PUIPOSE Of LESE .o
< 8.31.2 Test facilities and setup as basic requirements
3 8.31.3 Testarticle configuration............oee
g\ 8.31.4 Monitoring during test
@ 8.31.5 Testlevels and dUTration. ...
> 8.31.6 Test conditions and GUIAEIINES ...
s 8.32  Tailoring and WalVeTr UIAES..... ..o
[5]
& Annex A (normative) Tailoring and Waiver GUIAES .....................esss 37
E Annex B (informative) Basis of test levels and duration.................. o 42
5 Annex C (informative) Design, verification and testing philosophy for small spacecrafts........ 45
§ Annex D (informative) Test selection 1o@ic flOW ...
2 Annex E (informative) Environment stress screening and burn-in

Annex F (informative) Thermal vacuum or thermal cycle? ... 81
BIBDLIOGTAPIY ... 84

vi © ISO 2017 - All rights reserved



ISO 19683:2017 - Preview only Copy via ILNAS e-Shop

IS0 19683:2017(E)

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 with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about I1SO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 20, Aircraft and space vehicles,
Subcommittee SC 14, Space systems and operations.
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