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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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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.

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

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

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

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend 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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Foreword

[SO (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
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO [had/had not] received notice of
(a) patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

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) principlesin 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 third edition cancels and replaces the second edition (ISO 14620-1:2018), which has been technically
revised.

The main changes are as follows:

— definitions have been revised; and

— the document has been aligned with the ISO/IEC Directives Part 2, 2016 edition.
Alist of all parts in the series can be found on the ISO website.

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

This document 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.
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Space systems — Safety requirements —

Part 1:
System safety

1 Scope

1.1 General

This document 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, the launch vehicle, associated payloads, ground support equipment, the general public, public and
private property, and the environment from hazards associated with space systems. Launch site operations
are described by ISO 14620-2 and flight safety systems in ISO 14620-3.

The safety policy is applied by implementing a system safety programme, supported by risk assessment,
which can be summarized as follows.

a) Hazardous characteristics (system and environmental hazards) and functions with potentially
hazardous failure effects are identified and progressively evaluated by iteratively performing systematic
safety analyses.

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

1) hazards are eliminated from the system design and operations;
2) hazards are minimized; and
3) hazard controls are applied and verified if hazard cannot be eliminated or minimized.

¢) 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 quantitative and qualitative safety requirements;
2) support design trades;

3) identify and rank risk contributors;

4) support apportionment of project resources for risk reduction;

5) assessrisk reduction progress; and

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

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

e) Safety compliance is assessed by the project and safety approval obtained from the relevant authorities
for manned and unmanned projects.
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1.2 Field of application

This document 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 Tailoring

When viewed from the perspective of a specific programme or project context, the requirements defined in
this document are tailored to match the genuine requirements of a particular profile and circumstances of a
programme or project.

NOTE Tailoring is the process by which individual requirements of specifications, standards and related
documents are evaluated, and made applicable to a specific programme or project by selection, and in some exceptional
cases, modification of existing or addition of new requirements.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements 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.

ISO 14300-1, Space systems — Programme management — Part 1: Structuring of a project
[SO 14300-2, Space systems — Programme management — Part 2: Product assurance

ISO 14620-2, Space systems — Safety requirements — Part 2: Launch site operations

ISO 14620-3, Space systems — Safety requirements — Part 3: Flight safety systems

[SO 24113, Space systems — Space debris mitigation requirements

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1.1
accident
undesired event arising from operation of any project-specific items which results in:

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

d) detrimental effects on the environment
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Note 1 to entry: Accident and mishap are synonymous.

[SOURCE: [EN 16601-00-01:2015, 2.3.3]

3.1.2

anomaly

condition that differs from what is expected or typical, or which differs from that predicted by a
theoretical model

[SOURCE: [SO 16530-1:201%(en), 3.5 definition]

3.1.3
cause
action or condition by which a hazardous event is initiated (an initiating event)

Note 1 to entry: The cause can arise as the result of failure, human error, design inadequacy, induced or natural
environment, system configuration or operational mode(s).

Note 2 to entry: This definition is specific to this document, when used in the context of hazard analysis.

3.1.4

caution condition

condition which has the potential to degrade into a warning condition, and which might require specific
action, including the implementation of special procedures or restrictions on the operation of the system

[SOURCE: [EN 13701:2001]]

3.1.5
common cause failure
failure of multiple items occurring from a single cause which is common to all of them

[SOURCE: Adapted from NUREG/CR-2300 PRA:1982]

3.1.6
common mode failure
failure of multiple identical items that fail in the same mode

Note 1 to entry: Common mode failures are a particular case of common cause failures.
[SOURCE: NUREG/CR-2300 PRA:1982]

3.1.7

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

[SOURCE: Adapted from EN 13701:2001]]

3.1.8

fail safe

design property of a system/subsystem (or part of it), which prevents its failures from resulting in critical or
catastrophic consequences (i.e. remain safe after one failure)

Note 1 to entry: Maintaining safety following two independent failures is referred to “fail safe - fail safe”.
[SOURCE: ISO 26871:2020]

3.19
failure
termination of the ability of an item to perform a required function

[SOURCE: IEC 60050:1992]
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3.1.10

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 to entry: A fault is often the result of a failure of the item itself, but can exist without prior failure.
[SOURCE: Adapted from IEC 60050:1992]

3.1.11

fault, noun

<event> an unplanned occurrence or defect in an item which may result in one or more failures of the item
itself or of other associated equipment

Note 1 to entry: An item may contain a sub-element fault, which is a defect that can manifest itself only under certain
circumstances. When those circumstances occur, the defect in the sub-element will cause the item to fail, resulting in
an error. This error can propagate to other items causing them, in turn, to fail. After the failure occurs, the item as a
whole is said to have a fault or to be in a faulty state (3.1.10).

[SOURCE: IEC 60050:1992, modified — Note 1 to entry from EN 13701:2001]]

3.1.12
hazard
existing or potential condition of an item that can result in an accident

Note 1 to entry: This condition can be associated with the design, fabrication, operation or environment of the item,
and has the potential for mishaps.

Note 2 to entry: “Items” can include human beings.
[SOURCE: ISO 14620-2:2011, 3.9, modified — “mishap” changed to “accident”, Note 2 to entry added]

3.1.13

hazardous event

occurrence leading to undesired consequences and arising from the triggering by one (or more) initiator
events of one (or more) hazards

[SOURCE: Adapted from EN 13701:2001]]

3.1.14
inhibit
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 to entry: Two inhibits are independent if no single failure can eliminate more than one inhibit.

[SOURCE: Adapted from EN 13701:2001]]

3.1.15
residual risk
risk remaining in a system after completion of the hazard reduction and control process

[SOURCE: [EN 13701:2001]]

3.1.16
safe state
state that does not lead to critical or catastrophic consequences
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