Draft for Public Comment

bsi.

BSI Group Headquarters

Form 36

DPC: 22/ 30441501 DC

Date: 16 June 2022
389 Chiswick High Road London W4 4AL Origin: International
Tel: +44 (0)20 8996 9000

Fax: +44 (0)20 8996 7400
www.bsigroup.com

Latest datefor receipt of comments. 29 July 2022 Project No. 2021/02000
Responsible committee: ACE/68 Space systems and operations

Interested committees:

Title: BS ISO 24113 Space systems - Space debris mitigation requirements

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard

i) hasany issuesrelated to 3rd party IPR, patent or copyright

ii) affectsother national standard(s)

iii) requires additional national guidance or information

WARNING: THISISA DRAFT AND MUST NOT BE REGARDED OR USED ASA BRITISH STANDARD.
THISDRAFT ISNOT CURRENT BEYOND 29 July 2022

This draft isissued to alow comments from interested parties; all comments will be given consideration prior to publication. No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BSI except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes. Electronic circulation islimited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com
or from BSI Customer Services, Tel: +44(0) 20 8996 9001 or email cservices@bsigroup.com.
British, International and foreign standards are also available from BSI Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from
http://standar dsdevelopment.bsigroup.com

Responsible Committee Secretary: Committee Service Centre (BSl) DOCU ments
Direct tel: 020 8996 7009 Document Sharing Hub
E-mail: csc@bsigroup.com

Full document details: 22/30441501DC


http://www.avadocuments.com/doc/22-30441501-dc
http://www.avadocuments.com/doc/22-30441501-dc

Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3) 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  [|[Delete reference to UV photometer.
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THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENT AND APPROVAL. IT IS
THEREFORE SUBJECT TO CHANGE AND MAY
NOT BE REFERRED TO AS AN INTERNATIONAL
STANDARD UNTIL PUBLISHED AS SUCH.
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USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED
TO SUBMIT, WITH THEIR COMMENTS,
NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.

Full document details: 22/30441501DC

(This document is circulated as received from the committee secretariat. J

Reference number
ISO/DIS 24113:2022(E)

Documents

Document Sharing Hub
© IS0 2022


http://www.avadocuments.com/doc/22-30441501-dc
http://www.avadocuments.com/doc/22-30441501-dc

ISO/DIS 24113:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland DOC ume ntS
.. Document Sharing Hub
11 © IS0 2022 - All rights reserved

Full document details: 22/30441501DC


https://www.iso.org
http://www.avadocuments.com/doc/22-30441501-dc
http://www.avadocuments.com/doc/22-30441501-dc

ISO/DIS 24113:2022(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMEIOMUICTION ...t v
1 SCOPI@ ... 1
2 NOIMATIVE FEEETEIICES ..........cccoo e 1
3 Terms and defiNETIONIS ... 1
4 Symbols and abbreviated terms.. A
4.1 SymbOlS ..., 4
4.2 ADDTEVIATEA TEITIIS ..o 5
5 PTrOtECTEA T@GIOMIS. ... 5
5.1 GBIIET ALt 5
5.2 LEO PrOt@CTOA TOGIOM ..ottt 6
5.3 GEO PIrOtECTEA TE@ZIOM ...oooo ettt 6
6 TeChNICAl F@QUETE@IMEIIES ... 6
6.1 Restricting the intentional release of space debris into Earth orbit during normal
OP T ATIOTIS ..otk
6. 1.1 GEINETAL oo
6.1.2 Space debris from pyrotechnics and solid rocket motors........
6.2  Avoiding break-ups in Earth orbit
6.2.1 Intentional Break-Up ...
6.2.2  Accidental break-up caused by an on-board source of energy
6.2.3 Accidental break-up caused by @ COIliSION ...
6.3 Disposal of a spacecraft or launch vehicle orbital stage after the end of mission so
as to minimize interference with the protected regions..........es 8
6.3.1 Provisions for successful disposal
6.3.2 Disposal to minimize interference with the GEO protected region ... 8
6.3.3 Disposal to minimize interference with the LEO protected region.........cccccoc 9
0.3.4  RE-BIETY oo 9
7 Planning F@QUITE@IMIEIIES ...t
7.1 General....
7.2 Space debris mitigation plan
Annex A (informative) Post-launch life cycle phases of a launch vehicle or spacecraft........... 11
BIDLEOZGIAPIY ...t 13
Documents
Document Sharin%Hub
© IS0 2022 - All rights reserved 1

Full document details: 22/30441501DC


http://www.avadocuments.com/doc/22-30441501-dc
http://www.avadocuments.com/doc/22-30441501-dc

ISO/DIS 24113:2022(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 of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see
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.

This fourth edition cancels and replaces the third edition (ISO 24113:2019), which has been technically
revised.

The main changes compared to the previous edition are the modification of existing requirements
and terminology definitions and the addition of new requirements. The purpose of these changes is
primarily to:

— clarify the types of break-up considered in an assessment of the probability of impact-induced
break-up of a spacecraft,

— require that the probability of successful disposal of a spacecraft be re-evaluated before deciding to
extend its mission lifetime, and

— specify a threshold for the expected number of casualties during the re-entry of a spacecraft or
launch vehicle orbital stage.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Space debris comprises all objects of human origin in Earth orbit or re-entering the atmosphere,
including fragments and elements thereof, that no longer serve a useful purpose. The growing population
of these objects poses an increasing hazard to mankind’s use of space. In response to this problem, there
is international consensus that space activities need to be managed to minimize collision risks among
space objects and casualty risks associated with atmospheric re-entry of such objects. This consensus
is embodied in space debris mitigation guidelines published by organizations such as the International
Telecommunication Union (ITU),2I the Inter-Agency Space Debris Coordination Committee (IADC)[2]
[3] and the United Nations (UN).[#] The transformation of debris mitigation guidelines into engineering
practice is a key purpose of this document.

The importance of this document can be seen within the context of four UN treaties[2] that were
established under the United Nations Committee on the Peaceful Uses of Outer Space (UNCOPUOS) to
govern the involvement of nations in space activities. These are the Outer Space Treaty, the Liability
Convention, the Registration Convention and the Rescue Agreement. Through some of these treaties, a
Launching State has total liability for damage caused by its spacecraft or launch vehicle orbital stages
(or any parts thereof) on the surface of the Earth or to aircraft in flight, as well as in outer space where
fault can be proven.

All countries are encouraged to abide by these international agreements in order not to endanger or
constrain existing and future activities in space. A Launching State can choose to appoint licensing or
regulatory authorities to administer its approach for complying with the above-mentioned UN treaties.
In several Launching States, these authorities have implemented national legislation to enforce the
UN treaties. Such legislation can include the mitigation of space debris. Some Launching States meet
their obligations by appointing non-regulatory government bodies, such as national space agencies, to
provide the necessary guidelines or requirements, including those for space debris mitigation.

The general aim of space debris mitigation is to reduce the growth of space debris by ensuring that
spacecraft and launch vehicle orbital stages are designed, operated and disposed of in a manner that
prevents them from generating debris throughout their orbit lifetime. Another aim of space debris
mitigation is to ensure that space objects re-entering the Earth’s atmosphere cause no harm. These
aims are achieved by the following actions:

a) avoiding the intentional release of space debris into Earth orbit during normal operations;
b) avoiding break-ups in Earth orbit;

c¢) removing spacecraft and launch vehicle orbital stages from protected orbital regions after the end
of mission;

d) performing the necessary actions to minimize the risk of collision with other space objects;
e) reducing the risks associated with re-entry, e.g. to people, property and the Earth's environment.

Such actions are especially important for a spacecraft or launch vehicle orbital stage that has one or
more of the following characteristics:

— has alarge collision cross-section;

— remains in orbit for many years;

— operates near manned mission orbital regions;

— operates in highly utilized regions, such as protected regions;
— operates in regions of high debris population.

This document transforms these objectives into a set of high-level debris mitigation requirements.
Methods and processes to enable conformance with these requirements are provided in a series of
lower-level implementation standards. Documents
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