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National foreword
This British Standard is the UK implementation of ISO 15388:2012.
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Committee ACE/68/-/1, Space systems and operations - Design,
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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
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2012. Published by BSI Standards
Limited 2012
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This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 29 February 2012.

Amendments issued since publication
Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 15388:2012


http://www.avadocuments.com/doc/bs-iso-15388-2012
http://www.avadocuments.com/doc/bs-iso-15388-2012

Full document details: BS ISO 15388:2012

BS ISO 15388
INTERNATIONAL j@
STANDARD 1538¢

Second edition
2012-02-15

Space systems — Contamination and
cleanliness control

Systemes spatiaux — Contréle de la contamination et de la propreté

— Reference number
=, N— ISO 15388:2012(E)

IS0 Documents

= — Document Sharing Hub
_—— ©1S0 2012


http://dx.doi.org/10.3403/30234887U
http://dx.doi.org/10.3403/30234887U
http://www.avadocuments.com/doc/bs-iso-15388-2012
http://www.avadocuments.com/doc/bs-iso-15388-2012

BS ISO 15388:2012
ISO 15388:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© SO 2012
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

Documents

. Document Sharing Hub
1l © 1SO 2012 — All rights reserved

Full document details: BS ISO 15388:2012


http://www.avadocuments.com/doc/bs-iso-15388-2012
http://www.avadocuments.com/doc/bs-iso-15388-2012

BS ISO 15388:2012
ISO 15388:2012(E)

Contents Page
oY =T o o S iv
0 e Y 11 T2 4 T ) o ST \'
1 £ o7 oo - RS 1
2 NOIMALtIVE FEFEIENCES ... ..ottt ettt ettt 1
3 Terms, definitions and abbreviated terms ... 1
3.1 Terms and definitioNsS. ... ...ttt 1
3.2 AbBbreviated teIMIS ....... ..ottt ettt e ettt et et n et 7
4 1 T =T 1= 4 =T o TS 8
4.1 L0 e T 412 1T o S 8
4.2 Cleanliness requirement specification (CRS)..............ocoiiiiiiii e 8
4.3 Contamination and cleanliness control plan (CCCP).............ccoiiiiiiiiiiiie e 8
4.4 Interface control documeNnt (ICD)..........cc.ooiiiiii ettt 9
4.5 ProJECE FEVIGWS ... ... ..ottt ettt ettt et e e em e e et et et 9
5 DeSign @CHIVILIES ..ottt 10
5.1 Identification of sensitive hardware ... 10
5.2 Nature of contaminants, their profile and their effects ... 10
5.3 Contamination PrediCtion.......... ...t 10
5.4 Contamination BUAGet........ ...ttt 10
5.5 Cleanliness-oriented deSIgN....... ...ttt 1"
5.6 Selection of materials and ProCeSSES ... 1
6 Biocontamination ... ... 12
6.1 L 7= 0 =T o TSRS 12
6.2 Contamination of hardware by microorganisms ... 12
6.3 Sterile hardware........ ...ttt ee e ee e 12
6.4 Habitable Space SYSEeMS ... ... 13
6.5 Planetary ProteCtion ... . ...t 13
6.6 SamPle ProteCHioN ... ...ttt ee s 13
7 Contamination and cleanliness control for ground operations...............c.c.ccoooiiiiiiiiiiicciicce 14
71 Training Of PEISONNEI ..........oooii ettt ettt ettt ettt ee s 14
7.2 Cleanroom selection and cleanliness Control .................oooiiiiiiiiii e 14
7.3 L0 1= T ] e ToT ¢ I T 43 T=T 01 (=TSR 15
7.4 Ground support eqUIPMENt (GSE) ...... ...ttt 15
7.5 Monitoring cleanliness of flight hardware and its near surroundings..............c.ccccocviiiiiiiciccicnene. 15
7.6 Packaging, storage and transSport ... 15
7.7 Cleaning of flight RAardWare ...ttt 16
Annex A (informative) Material properties — Electronic databases ....................ccoooiiii 18
=] o oo =1 ¢ 0 3/ SRS 19

Documents

. Document Sharinq.Hub
© 1SO 2012 — All rights reserved 1]

Full document details: BS ISO 15388:2012


http://www.avadocuments.com/doc/bs-iso-15388-2012
http://www.avadocuments.com/doc/bs-iso-15388-2012

BS ISO 15388:2012
ISO 15388:2012(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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

SO 15388 was prepared by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee
SC 14, Space systems and operations.

This second edition cancels and replaces the first edition (ISO 15388:2004), which has been technically revised.
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Introduction

This International Standard addresses the preferred programme elements recommended for contamination
and cleanliness control of space systems. This International Standard is written in general terms as a baseline
for developing and implementing the control programme. It can be cited as a baseline within a statement of
work and/or used for assuring proposal precision and contractor performance. The users are responsible for
integrating the elements of this document appropriately to their programme needs.

The purpose of contamination and cleanliness control is to prevent the degradation of the performance of
space systems due to particulate and molecular contamination (including biocontamination), and to ensure that
the mission objectives are achieved.
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Space systems — Contamination and cleanliness control

1 Scope

This International Standard establishes general requirements for contamination and cleanliness control that are
applicable, at all tiers of supply, to the development of space systems, including ground processing facilities,
ground support equipment, launch vehicles, spacecraft, payloads, and ground processing and on-orbit operations.
It also provides guidelines for the establishment of a contamination and cleanliness control programme.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

SO 14624-3, Space systems — Safety and compatibility of materials — Part 3: Determination of offgassed
products from materials and assembled articles

SO 14644-1, Cleanrooms and associated controlled environments — Part 1: Classification of air cleanliness
by particle concentration

SO 14698-1, Cleanrooms and associated controlled environments — Biocontamination control — Part 1:
General principles and methods

SO 14698-4, Cleanrooms and associated controlled environments — Biocontamination control — Part 2:
Evaluation and interpretation of biocontamination data

ISO 14952 (all parts), Space systems — Surface cleanliness of fluid systems

ASTM E 595, Standard Test Method for Total Mass Loss and Collected Volatile Condensable Materials from
Outgassing in a Vacuum Environment

ECSS-Q-ST-70-02C, Space product assurance — Thermal vacuum outgassing test for the screening of
space materials

United Nations Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer
Space, including the Moon and Other Celestial Bodies, Article IX, 10 October 1967

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14952-1 and the following apply.

3141

bakeout

activity of increasing the temperature of hardware to accelerate its outgassing rates with the intent of reducing
the content of molecular contaminants within the hardware

NOTE Bakeout is usually performed in a vacuum environment but may be done in a controlled atmosphere.

31.2

bioaerosol

dispersed biological agents (e.g. viable particles, allergens, toxins or biologically active compounds of microbial
origin) in a gaseous environment
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31.3
biocontamination
contamination of materials, devices, individuals, surfaces, liquids, gases or air with viable particles

31.4

classification

(airborne particle concentrations) level (or process of specifying or determining the level) of airborne particulate
cleanliness, expressed in terms of an ISO Class N, which represents maximum allowable concentrations for
the particle size considered

NOTE 1 Concentrations are measured in particles per cubic metre.
NOTE 2  The concentrations are determined as specified in |[SO 14644-1|.

3.1.5
clean bench
table or bench-top working surface where a filtered airflow is concentrated across the bench top

NOTE These bench tops have an established classification of maximum allowable airborne contaminants.
3.1.6
clean hood

work area with a workbench, overhead dust deflector and sideboards, and a self-contained filtering unit for
airflow to the work area

NOTE These hoods have an established classification of maximum allowable airborne contaminants.

31.7
cleanliness level
established maximum allowable amount of contamination in a given area or volume, or on a component

NOTE The term may also apply to the predicted or measured extent of contamination.
3.1.8

cleanliness requirement specification

CRS

document that defines and identifies the spacecraft items and the environmental areas which are sensitive
to contamination, the acceptable contamination levels at beginning and end of life and the applicable
contamination environment

31.9

cleanroom

room in which the concentration of airborne particles is controlled, and which is constructed and used in such
a manner as to minimize the introduction, generation and retention of particles inside the room, and in which
other relevant parameters such as temperature, humidity and pressure are controlled as necessary

3.1.10

cleanroom garments

clothing designed, manufactured and worn specifically to prevent contamination of hardware by personnel
working in the cleanroom

NOTE Cleanroom garments include all items worn by personnel, such as coveralls, frocks, gloves, boots, finger cots
and beard covers.

311

clean zone

dedicated space in which the concentration of airborne particles is controlled, and which is constructed and
used in such a manner as to minimize the introduction, generation, and retention of particles inside the zone and
in which other relevant parameters such as temperature, humidity and pressure are controlled as necessary

NOTE The clean zone may be open or enclosed and may or may not be located within a cleanroom.
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