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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 ISO'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.

This second edition cancels and replaces the first edition (ISO 14620-1:2002), which has been technically
revised.

The main changes compared to the previous edition 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 ISO 14620 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.

c) 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 safety targets;

2) support design trades;

3) identify and rank risk contributors;

4) support apportionment of project resources for risk reduction;
5) assess risk 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.
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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
ISO 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

ISO 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 [EC maintain terminological databases for use in standardization at the following addresses:

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

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

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
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.

3.1.3

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]

3.14
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]

3.1.5
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]

3.1.6

critical fault

fault which is assessed as likely to result in injury to persons, significant material damage, or other
unacceptable consequences

[SOURCE: IEC 60050:1992]

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 an item which prevents its failures from resulting in critical faults

[SOURCE: IEC 60050:1992]

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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3.1.17

safety critical function

function that, if lost or degraded, or as a result of incorrect or inadvertent operation, would result in
catastrophic or critical consequences

[SOURCE: Adapted from EN 13701:2001]

3.1.18

safing

action of containment or control of emergency and warning situations or placing a system (or part
thereof) in a predetermined safe condition

[SOURCE: EN 16601-00-01:2015, 2.3.180]

3.1.19

system safety

application of engineering and management principles, criteria, and techniques to optimize all aspects
of safety within the constraints of operational effectiveness, time, and cost throughout all phases of the
system life cycle

3.1.20

warning condition

condition where potentially catastrophic or critical hazardous events are imminent and where pre-
planned safing action is required within a limited time

[SOURCE: Adapted from EN 13701:2001]

3.1.21

zonal analysis

systematic inspection of the geographical locations of the components and interactions of a system,
evaluation of potential subsystem-to-subsystem interactions with and without failure, and assessment
of the severity of potential hazards inherent in the system installation

3.2 Abbreviated terms

The following abbreviated terms are used within this document.

CCB Configuration Control Board

EEE Electronic, Electrical, Electromechanical
FMECA Failure Modes, Effects And Criticality Analysis
FTA Fault Free Analysis

GSE Ground Support Equipment

[AW In Accordance With

IEC International Electrotechnical Commission
MIP Mandatory Inspection Point

NRB Nonconformance Review Board

NUREG-CR US Nuclear Regulatory Commission contractor report
TRB Test Review Board

VTL Verification Tracking Log
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4 System safety programme

4.1 Scope

a) The scope and content of the safety programme is to establish a safety management system to
implement provisions of this document commensurate with the programme requirements.

b) The system safety programme should be tailored by the customer in accordance with the type
of project, safety criticality, complexity, and phase of development in accordance with the
requirements of [ISO 14300-1 and ISO 14300-2.

1) The supplier shall establish and maintain a system safety programme.

2) The supplier shall ensure that all applicable national or international safety regulations,
including those for launch site safety, space debris mitigation and re-entry are identified.

3) The appropriate system safety programme requirements of this document shall be applied.

c) Tailoring shall not diminish the intent 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.

4.2 Safety organization

4.2.1 General

Each supplier is responsible for the safety of his product as detailed in next sub clauses.

4.2.2 Safety representative

Each supplier shall appoint a safety representative in accordance with ISO 14300-2 who is qualified by
training or experience to perform system safety functions.

4.2.3 Reporting lines

Safety representatives shall have reporting lines to the project manager and access to top management
that are independent of the hierarchical reporting line within the project.

4.2.4 Safety integration

Safety shall be integrated in all project activities.

4.2.5 Coordination with others

The safety representatives shall coordinate with all relevant bodies such as safety launcher authority,
affected medical boards, radiation protection committees, industrial safety organizations and
environmental protection agencies.

4.3 Safety representative access and authority

4.3.1 Access

The safety representative of an organization shall have access to that organization’s safety related data
relevant to project safety, and shall be at liberty to report freely, and without organizational constraint
on any aspect of project safety.
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