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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.
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Introduction

General

This is a first level standard in a set of documents regarding human-life activity support systems and
equipment integration in space flight.

This document, along with second and third level standards, form a complex three-level international
standard entitled: Space systems — Human-life activity support systems and equipment integration in
space flight”.
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second level covers standards on separate issues and is entitled: Techno-medical reqy
bcraft crew habitation environment — Requirements for life activity support of a human
ther requirements.

hird level covers standards on separate tasks, with specific requirements,included int
documents.

Detailed data regarding this first level standard are presented in Anhex A.
Basis for standard development

experience from RSC Energia, Russian allied organizations, and the authors then
arized in order to develop this proposed document regarding the development and

LSS, Mir, and ISS space stations. In addition, the experience of joint operations w
lir-Shuttle and Mir-NASA international programmes;as well as the experience of op
national partners during the Mir and ISS space stations operation was taken into acco

ian standards, USA standards and joint integnational normative documents were use
irst level standard, in human life activity support during space flight.

Purpose

purpose of this document is fo,"develop a common approach and unified requi
ability, environmental aspects; safety, comfort and evaluation and management of tec
fitions for manned space flight: Maintenance of these conditions is required for human|
ort systems and equipment in space flight. Such standards increase crew efficiency

health
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INTERNATIONAL STANDARD IS0 17763:2018(E)

Space systems — Human-life activity support systems and
equipment integration in space flight

1 Scope

This document (first level standard) is the main document among the others regarding human-life
activity SUppoTtSYStenTs ard equipIert [tegration i Space THHgIt:

This|document, along with second and third level standards, forms a complex three-level ihternational
stanglard entitled: Space systems — Human-life activity support systems and equipment integration in
spacg¢ flight.

It is [applicable to all human space flight programmes in all manned space ‘objects, including space
systdms, space stations, lunar and planetary bases, as well as extravehicular activity. [t covers all
phases of development of a manned space object, such as design, pfoduction, tests, opgration, and
maintenance.

2 Normative references

Therge are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

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

— SO Online browsing platferm: available at https://www.iso.org/obp

3.1
humfan habitation environment in spacecraft
cor:;ﬁex issue that involves material, energy and information flow, as well as elements foprmed in SC
habitable compartments

Note |l to entry+Such elements are derived from life activity processes, human social-labour professes, space
factors, spacenobility, human comfort and safety, and hardware functioning processes, including [the ones that
are designeéd-to arrange human beings’ interaction with the habitation environment in order to proyide specified
cond{tions.for human life activity in space flights.

3.2

human living conditions in spacecraft

complex of human habitation environment parameters in SC, providing health maintenance, human
safety and keeping his ability to work at the level needed to execute the planned work programme

3.3
techno-medical requirements for human habitation environment
complex of biomedical, hygiene/sanitary, ergonomic and design and construction requirements

Note 1 to entry: Those requirements take into account physiological and social-psychological human needs in the

process of hardware development and operation in order to guarantee specified living conditions aboard space
systems.

© ISO 2018 - All rights reserved 1
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4 Abbreviated terms

SS Space Systems
SC Spacecraft
EVA Extra Vehicle Activity

5 Application of this document in space programmes

5.1 Genefal

Upon imple
all levels —

L

entation of space programmes, integration with human life activity shall be consider
from individual components to full integration.

5.2 Applicability

All requiren
the flight prj

nents stated in this document, unless otherwise specified, shall be-applied to all phag
pgramme.

5.3 Specific programme requirements

Each humart]
document. T

5.4 Moni

Each human|
with this do|

5.5 Verifi

The requirg
document.

6 Mattes

6.1 Gene

During terr

space flight program shall establish its specific requirements for the development o
hese requirements shall be verifiable.

toring of flight programme conformance‘according to this document

space flight programme shall be the subject of permanent monitoring to verify conformnj
cument, including design, development,-tests, and operation.

cation of programme requirements

ments of each human space*flight programme shall be verified in accordance with

" terrestrial cycle

ral

pstrial life activity, a human consumes oxygen, food, water and some other products

the biosphe}

e, which regulate life activity. Oxidation reaction products are released in the environ

ed at

es of

[ this

ance

this

from
ment

as carbon dioxide and liquid and solid waste products. In terrestrial conditions, these product

5 are

processed by bacteria, plants and animals, which restore them to oxygen, water, foodstuff and other
parent substances, completing a closed cycle of matter.

Completion of such a biological cycle aboard modern spacecraft is not feasible due to low energy
efficiency for natural processes, their unreliability in small volumes, inadequate level of readiness for
flight, and equipment heavy launch mass.

6.2 Human life activity support in space flight

Human life activity support in space flight is provided through the employment of pressurized modules

in which an

artificial habitation environment is assured throughout flight.

© ISO 2018 - All rights reserved
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Under space flight conditions, all circulation functions are performed based on special physico-
chemical methods for substance regeneration, which are performed by life activity support systems
and equipment.

6.3 Human habitation environment during long-term space missions

For this document, the concept of space object habitability is based on human physiological, comfort,
safety and hygiene requirements. The task/purpose of life activity support systems/equipment is to
provide required physico-chemical environmental parameters, to guarantee amount and quality of
consumed products (oxygen, water, food), and to dispose of waste products for the specified time period.
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be suitable to support current organism life activity, in addition to normal eyoluti
Fations. Biological adequacy of the habitation environment can be achieved, throug
lanisms similar to natural ecosystems. Only systems with biological linksi{-ensuring
lation of substances, can achieve this. At this moment, only time-limited human h4
ed, since biogenic components of the habitation environment are net taken into acc
ation environment components include a great amount of organic substances releas
oil organisms (e.g. humans breathe air rather than oxygen). In addition, natural water
component product.

9

fask of biologically adequate human habitation environments will be solved at the ng
e exploration. For this purpose, this document will be updated and amended.

h applying requirements of biologically adequate habitation environment to humanl|life activity

ired, which
bn of future
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bitability is
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7 Basic provisions
7.1 | Concept of three-level structure of standards
Anngx A establishes the concept of a three-level structure of standards regarding humantlife activity
supplort systems and equipment integration in space flight. This document, in accordance yith A.1 and
Figure A.1, is a first level standard and applies to:
a) anned space vehicles, spagecraft, habitable compartments of orbital transportation yehicles, on-
rbit complexes, space stations with long-term human presence, up to 3 years;
b) WYnmanned space vehicles designed for operation jointly with space systems in order o control of
ygiene and sanitary’conditions, as well as toxicological safety; and
c) Ttesearch and)experimental equipment installed in crew compartments, as well as materials,
lhardware atid'systems. A permit is necessary to employ these items in crew compartments of space
Jystems;.considering sanitation, microbiological and toxicological parameters.
7.2 | Validity of general techno-medical requirements

General techno-medical requirements are defined regarding habitation environments for crew
compartments within independently functioning space systems, in long-term missions (up to 3 years),
considering intermittent human presence.

7.3 Assurance of habitation environment

The space system habitation environment is provided for people whose health status and physical
fitness meet relevant medical requirements addressed in documents stating medical examination
procedures and fitness validation for human candidates to complete the programme.

© ISO 2018 - All rights reserved
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7.4 General techno-medical requirements

General techno-medical requirements are defined with regards to safety assurance of human stay
in the space system habitation environment, health conditions, efficiency and fitness of professional
activity throughout the space flight and after its completion.

The requirements include norms, procedures, actions, limiting indicators for environmental
parameters, as well as correction methods for human status. These methods shall compensate for
inadequate efficiency during evaluation of human needs, which is done in the developing phase of the
habitation environment.

7.5 Confq

The achievd
to assure th
maintenanc

7.6 Supp

The habitat

brmance to requirements

ment of requirements shall be controlled during hardware tests and operatigniin
at the human habitation environment in a space system is in accordance with.desigr
e documentation (flight data file).

ly and maintenance of a habitation environment

on environment in space systems shall be provided and maintained at the specified

rder
1 and

level

for human life activity support systems and equipment, as well as grounid and on-board equipinent,

techno-med
Space systein.

7.7 Assul

Complexity
activity sup

a)
b)

c)

d)
e)
f)

human
human

assuran
motion

human
human

human

ical procedures for space flight assurance depending on goffiguration and structurg

rance of conditions for human life activity support

bort in all modes and at all stages of space flight, including:
ife support conditions;
brofessional activity conditions abieard manned space systems;

ce of human protection in space systems, considering space environment factors
pf space systems;

medical provisions;
ife activity supporticonditions in emergency situations; and

ife activity support conditions during extravehicular activity.

of a

and parameter values listed in this document”shall provide conditions for human life

and

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=b06a0f2997fc5ff60dc0c35974f130c7

ISO 1776

Annex A
(informative)

3:2018(E)

The concept of a three-level structure for standards on human-life
activity support systems and equipment integration in space flight

A1l

This
systg

This|document, along with second and third level standards, forms a complex'three-level i
stanglard entitled: Space systems — Human-life activity support systems-and equipment in
spacg¢ flight.

Itis 4

space stations, lunar and planetary bases, as well as extravehicular activity. It covers 4

deve

A2

The second level covers standards on separate issues within: Space systems — Human
suppprt systems and equipment integration in spaée flight:

a)
b) 1
c) 1

d) 1

A3

The third level eovetrs standards dealing with separate tasks and specific requirements:

ment

First level

document is the main standard among several others regarding human-life actiy
ms and equipment integration in space flight.

opment of a manned space object, such as design, production, tests, operation, and mg

Second level

echno-medical requirements for crew‘habitation environment in space systems;
equirements for life activity suppexrt of a human in spacesuit;
equirements for human medical provision; and

equirements for human-life activity support during emergencies.

Third level

ioned in second level standards.

ity support

hternational

tegration in

pplicable to all Human Space Flight programmes in all mannedSpace objects, including spacecraft,

1l phases of
intenance.

-life activity

, which are

EXANIPLE The standards “Techno-medical requirements for spacecraft crew habitation nvironment”

inclugles/the following three standards “Requirements for atmosphere quality assurance by chemi
ifements for water supply”, and “Requirements for provision of heat-humidity conditions”, etc. angl others.

“Reqy
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