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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
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ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria negded for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial 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 documént‘may be the subject of
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it rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents);

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

Ain explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as well ‘as’information about ISO's adherence to the
d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
www.iso.org/iso/foreword.html.

document was prepared by Technical \Committee ISO/TC 20, Aircraft and spdce vehicles,
pmmittee SC 14, Space systems and operations.
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0 Introduction

0.1 General

This document provides the minimum requirements to demonstrate the competence of the test centres
working for space projects.

This document also incorporates requirements from ISO/IEC 17025 that are considered applicable for
space test centres.

In a specific context, the requirements defined in this document may be tailored to match the
requirements of this context.

0.2 Nomenclature/formal verbs

N

To understand the verbal forms and expressions of provisions in this document, please €onsult Clalise
of the ISO/IEC Directives Part 2.
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Space systems — General management requirements for
space test centres

1 Scope

This document specifies requirements for when a space test centre needs to demonstrate its competence
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Normative references

[ststemtly provide space testing that eetS TUStoMEer TEqUiTenents. ]
ecifies requirements for space test centres, applicable to the test process, test person
bst item under responsibility of the space test centre as requested by the customer.

document also defines the requirements for space testing and the development of test

document was originally prepared with a focus on environmentaljtesting (i.e. thery
tions, acoustic, Electromagnetic Compatibility (EMC), Radio Frequency (RF), physica
urements, etc.).

document applies to space test centres as self-standing ‘erganizations, or those be
ht organization. This document has been prepared for organizations providing test
e and launch segment elements and subsystems.

following documents are referred to in.the text in such a way that some or all of t
Fitutes requirements of this document.For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

0794, Space systems — Programiie management — Material, mechanical parts and pro
0795, Space systems — Programme management and quality — Vocabulary

4300-2, Space systems<— Programme management — Part 2: Product assurance
4620-1, Space systems — Safety requirements — Part 1: System safety

5388, Spacetsystems — Contamination and cleanliness control

5864, Space systems — General test methods for space craft, subsystems and units

EGA7025, General requirements for the competence of testing and calibration laboratori

hel (both, of

ustomer and the space test centre), test facilities, test environment and any operations related to

facilities.
nal vacuum,

| properties

onging to a
services for

heir content
applies. For
hts) applies.

resses

ISO

/5060, dpace systems — Generdl test documentation

[SO 17666, Space systems — Risk management

ISO 23460, Space projects — Programme management — Dependability assurance requirements

ISO 23461, Space systems — Programme management — Non-conformance control system

ISO 27025, Space systems — Programme management — Quality assurance requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10795 and the following apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

31

critical operation

operation that can result in injury to persons, significant material damage or other unacceptable
consequences if not properly performed

3.2
modificatiqn
change in tHe configuration of an existing test facility

Note 1 to entfy: In the context of a test facility.

3.3
quality representative
representatjve from the space test centre management with designated responsibility for quality
managemenjt

Note 1 to entfy: In the context of test centres.

3.4
safety poligy
overall inteftions and directions of the space test centre with regard to safety as formally expresse¢d by
executive mpnagement

3.5
safety representative
representatjve from the space test centre management with designated responsibility for safety

Note 1 to entfy: In the context of test centres.

3.6
space test
environmerftal test that is applied te-space items using space centres facilities

3.7
space test dentre
complete entity including~the organization which provides, maintains, develops and operateg test
facilities for|space projectiand applications including accompanied services

3.8
test campajgn
series of tesf processes starting with the arrival of the test specimen in the space test centre and ending
with its dephrture from the space test centre

Note 1 to entry: In the context of test centres.

3.9

test facility

technical plant to provide specific simulated conditions for testing equipment for space projects and
applications, including test connections and instrumentation attached as necessary to perform the test

Note 1 to entry: Test facility includes test equipment and associated infrastructure, including supplies.

3.10
test personnel
staff developing, maintaining or operating a test process

2 © IS0 2017 - All rights reserved
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3.11

test process

set of activities necessary to perform a test, or a series of tests, to comply with the requirements
specified in the business agreement

Note 1 to entry: This includes, but is not limited to, test design, planning, preparation, acceptance, performance,
reporting, reviewing and recording.

3.12
test specimen
spacecraft, subsystem, item or device under test

Note [l to entry: This term is a synonym of test article and test item.

4 Abbreviated terms

The following abbreviated terms are defined and used in this document:

DRD document requirements definition
ESD electrostatic discharge

FRR facility readiness review

GSE ground support equipment

NCR non-conformance report

PTR post-test review

QA quality assurance

TRR test readiness review

5 $pace test centre management principles

5.1 | Objective

The T]bjective is to ensure that all technical and programmatic risks associated with the tesfing of space
products performed.under the responsibility of the space test centre are adequately managed through
the ilmplementation of an effective management program.

5.2 | Genieral principles

The Epace test centre is responsible for demonstrating that a management programme d¢overing the
definition, design, development, implementation and continuous improvement, of competences,
processes and facilities, is established, implemented and maintained throughout the test service
provision to a customer.

The basic principles of the space test centre management programme are the early identification of
aspects potentially detrimental for the quality of the test service, the safety of persons and products,
and the cost-effective prevention of any adverse consequence of such aspects.

The management programme shall demonstrate the integration of activities from the following
disciplines:

© IS0 2017 - All rights reserved 3


https://standardsiso.com/api/?name=537824d13af012ca01993ccc7b086af3

ISO 18322

ISO 10794
ISO 14300-2
ISO 14620-1
ISO 17666
ISO 23460
ISO 23461
ISO 27025

6 Manag
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The spalce test centre shall monitor, measure, and analyse management processes.

:2017(E)

Space systems — Programme management — Material, mechanical parts and processes

Space systems — Product assurance — Policy and principles
Space systems — Safety requirements — Part -1: System safety

Space systems — Risk management

Space projects — Programme management — Dependability assurance requirements

Space systems — Programme management — Non-conformance control system

Space systems — Programme management — Quality Assurance requirements,

fement requirements

ral requirements

ce test centre shall establish, document, implement and maintain“a management sy

ce test centre shall specify criteria and methods to demonstrate that both the oper

ration and monitoring of management processes.

ce test centre shall implement actions to achieve planned results and continual improve
gement processes.

hagement process of the space test\centre, or its parent organization, shall be implemg
intained to allow external and internal revisions or audits by customer or ext
ies, ensuring due customers.confidentiality.

bace test centre is part_of an organization performing activities other than testing
ibilities of key personnel in the organization that have an involvement on the te
s of the space test.centre shall be specified to identify potential conflicts of interest.

ce test centreyshall ensure that non-space related activities have no detrimental effect]
Vities carried out in the space test centre.

r exaniple, non-space related activities include infrastructure works or testing performed for
tor:

stem

htion

ce test centre shall demonstrate the availability of'fesources and information to support

ment

nted
brnal

, the
sting

over

other

6.2 Documentation, records and data control

6.2.1 General

a)

control

b)

system.

protection, retrieval, retention and disposition of test data.

The space test centre shall establish and maintain a documented information and records

The space test centre shall establish and maintain a system for the identification, storage,
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6.2.2 Facility description

a)

b)

6.3

6.3.1 Organization

The

The space test centre shall establish and maintain a documented description of each test facilities
and associated infrastructure, including as a minimum:

1) functional performance;
2) general arrangement drawing;
3) interface definition.

The facility description shall be provided to the customer upon request.

Management responsibility

bpace test centre shall define its organization and management structure, its place ip the parent

orgahization, and the relationships among management, technical operations, support seryjices and the

qualjty and safety management system.

6.3.1 Planning

The

g)

6.3.3 Responsibility and authority

a)

b)

$pace test centre shall plan the following tasks:
the preparation of project and quality plans for critical processes;
the identification of controls, processes, equipment, fixtures, resources and skills;

the update of quality control, inspection andverification techniques, including the deyelopment of
new instrumentation or complex facilities;

the development of their capability for any test requirements that exceed the current known state
¢of the art;

the identification of standards\for maintenance and calibration of items used by the spac¢ test centre;

the establishment and follow-up of rules to control conformity to requirements betyeen design
dnd acceptance of spdce test centre items;

the assessment gfpisks related to customer-supplied products and the applicable procgsses.

Top management shall ensure that management and technical responsibilities and authorities are
(Ilefined and communicated within the organization.

Management and technical responsibilities and authorities shall be delegated in case of personnel
absence, and defined and communicated within the organization.

Top management shall ensure that space test centre personnel are free from undue pressures,
conflict of interest or influences that can affect the quality of their work.

6.3.4 Quality and safety representatives

a)

Top management shall appoint a quality representative with defined authority to:
1) ensure that the quality management system is established, implemented and maintained;

2) reportits performance to the space test centre management and any needs for improvement; and

© IS0 2017 - All rights reserved 5
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3) ensure quality assurance awareness throughout the space test centre.

e, or

form

rable

ct to

shall

shall

test

h the

d the

b) Top management shall appoint a safety representative with defined authority to:

1) ensure that safety processes for the space test centre are established, implemented and
maintained;

2) report to top management on the performance of safety in the space test centre and any need
for improvement; and

3) ensure safety assurance awareness throughout the space test centre.

c) Incase Eersonnel Safety, test specimens or test facilities are at risk, the salety representatiy
designated trained staff, shall have defined authority to stop the activity.

7 Resoufce management

7.1 Geneyal

a) The spdce test centre shall train all personnel to make them competent and qualified to per
their aspigned tasks.

b) The spqce test centre shall ensure that all personnel are trained,to comply with the appli
safety requirements.

c) The spdce test centre shall ensure that personnel undergoing on-the-job training are subjg
supervision by a person competent to perform such task¢

d) Where ¢ontracted and additional technical and key¢péersonnel are used, the space test centre
demonsgftrate that such personnel are competentiand that they work in conformance with the
management system.

e) All spade test centre personnel conducting-or supporting potentially hazardous operations
receive specific safety training, including-the preventive measures to be taken.

7.2 Competence, awareness and training

a) The spdce test centre shall(spécify and maintain job descriptions for managerial and techhnical
personijel involved in the'opérations.

b) The spgce test centre‘shall identify the required competence and authorization to perform
processes and testifacility related activities.

c) The spdce testicentre shall identify the available competence and the training needs to reac
requirefl cempetence and authorization.

d) The spacetestcentreshattestablishrandimptemrentcritertafor managing the competencesan
authorization to perform activities.

e) The identification of the competence and training objectives for the space test centre personnel
shall be carried out on a periodic basis.

f) The identification of training needs shall include training for personnel being reassigned to jobs
other than those for which they were originally trained.

g) The space test centre shall evaluate the effectiveness of the training performed.

h) Space test centre and customer personnel performing selected handling operations, lifting and
hoisting operations shall be trained and authorized after competence verification. The space test
centre shall maintain a list of authorized operators.

6 © IS0 2017 - All rights reserved
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The space test centre shall maintain records of the relevant authorization(s) to perform the
work, competence, training and professional qualifications, skills and experience of all technical

personnel, including contracted personnel.

Records specified shall be available and shall include the date on which authorization or
is confirmed.

Infrastructure and work environment

7.3.1 General

a)

b)

d)

7.3.2

a)

b)

d)

competence

he space test centre shall ensure that all processes are carried out under controlle
sing suitable test facilities, test and measuring equipment (hardware and softwar
quipment and environmental conditions meeting all process requirements.

H conditions
), servicing

he space test centre shall ensure that the specified environmental and cleanliness conditions are

chieved and maintained throughout the test process in order to preserve the test sy
he test equipment.

ecimen and

ctivities listed in the requirements 7.3.1 a) and 7.3.1 b) shall beplarined and documented, prior to

heir beginning, and recorded during their execution.

he space test centre shall define and implement a houseKeeping programme applicaljle to all test
reas, including transport bays, airlocks, test floor environment, control rooms and associated

infrastructure.

Environment control

Pprogramme, as a minimum for temperature, relative humidity and differential pressuf
¢onformance with the applicable levels.

parameters specified by the customer that affect the test specimen’s environmental ¢
the test results.

INOTE The environmental control can consider other parameters such as inorganic ¢
pressure, light level, electromagnetic radiation, magnetic cleanliness, ESD protection, vibra
ffadiation, and acoustiCenvironment.

.

gupplies incliide gases and liquids involved in the test process and which can have an
¢ontamigation level.

.

[heqesults of all environmental control parameters are quality records and shall be cq

The space test centre shall establish, déeument and implement an environmental control

e, to ensure

In addition to environmental parameters, the space test centre shall assess the impdcts of other

pnditions or

pntaminants,
tion, ionizing

[he cleanliness level of supplies shall be controlled when required by a test prdcess. These

pffect on the

ntrolled.

7.3.3 Cleanliness and contamination control

a)

b)

The space test centre shall establish, document and implement a cleanliness and contamination

control programme, in conformance with ISO 15388, if necessary.

The space test centre cleanliness and contamination control programme shall document how to
achieve, measure and maintain the applicable cleanliness levels throughout the space test centre.

The space test centre cleanliness and contamination control programme shall include:

1) the indication of a minimum set of cleanliness levels for the facility when
requirements are set by the customers;

2) the specific cleanliness levels to be verified;

© IS0 2017 - All rights reserved
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methods and frequencies of checking the cleanliness levels;
procedures for the applicable competence and training of personnel;
cleaning procedures; and

working procedures for achieving and maintaining the applicable cleanliness levels.

In case a generic cleanliness and contamination control programme exists at parent organization
level, any deviation and addition with respect to the generic programme, shall be documented in a
space test centre dedicated document.

anliness levels shall be specified for molecular confaminafion In terms of su
nation.

Inliness levels shall be specified for particulate contamination in terms of both; surfac
P contamination.

frequency at which surface cleanliness levels are measured.

The resplts of all cleanliness and contamination control parameters are_quality records and
be contyolled.

When deposited contamination levels need to be considered, theminimum levels shall be spec

areas where test specimens or hazardous items are stored, handled or tested.

ce of specific frequency requirements, the space test centre shall determine and justif]

intained. The levels can be agreed between the customer and test centre, accordil
work to be performed.

ticulate cleanliness level shall be expressed in terms of airborne contamination as de
5388. The molecular cleanliness level shall betexpressed in terms of surface cleanline

te a demonstration of the specimen cleanliness level, except when agreed by the custd

e 1SO 15388:2012, Clause 7 for guidance.

security and access control

ce test centre shall identify restricted areas, and implement a system for their securit}
ontrol.

Examples of restricted areas are cleanrooms, areas for storage of sensitive documentatior]

he testcampaign starts, the space test centre shall identify with the customer the neg
proyisions for the security and access control of the test specimen.

Iface

b and

y the

shall

ified
ng to

fined
S,

asurements of the airborne particles and airborne molecular contaminants should not

mer.

7 and

, and

ce test centre shall maintain a list of authorized persons who have access to restricted areas.

d for

The access control to the test facilities and cleanrooms shall be implemented by one or more of the
following methods:

rd(s) posted at the entrance(s);

agnetic card lock system;

— an electrical door lock system;

— acamera monitoring system;

3) the
4) the
5) the
6) the
d)
e) The cld
contam
f) The cled
airborn
g) Inabse
h)
i)
and ma
specific
i) The par
by ISO 1
k) The mg
constity
NOTE Sq
7.3.4 Site
a) The spa
access d
NOTE
b) The spa
c) Before{
special
d)
— gua
— am
— am
— abi
8

echanical (normal) key system; and

ometrical system.
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Test facilities

8.1 Design and development of test facilities

a)

b)

f)
g)

8.2

b)

The space test centre shall establish and maintain documented information to:
1) control and verify the design and development of existing and new test facilities;

2) control and verify the modification of test facilities in conformance with requirements from 8.2;

3) control and verify the software used in the test process in conformance with requirements
fromr 823

4) verify the operation of the test facilities;
%) demonstrate that the test facilities meet the specified performance requiréments.

The space test centre shall identify and plan all phases of the test facilities(development and related
o processes.

INOTE Phases of test facility development include design, planning; reviews, installation, cgmmissioning
4nd acceptance.

.

[he space test centre shall demonstrate that processes.Specified in the requirement 8.1 b) are
¢arried out under controlled conditions, including conformance to applicable standards specified
iln business agreements, quality and safety plans or dogitmented procedures.

The space test centre shall demonstrate that(personnel are trained and competent on the
mnaintenance and operation of the new or modified test facility.

The space test centre shall specify the requirements for any verification and validation of test
facilities or parts of them.

Records shall be maintained for verified and validated test facilities.

The space test centre shall demonstrate that computer software used for the operation of test
facilities or for the acquisition of test results suits the intended application.

INOTE This includes acceptance and revalidation after software updates.

Configuratiomcontrol of test facilities
The space testeentre shall establish, implement and maintain a documented informatipn for:
1) configuration identification;

2) “configuration change control; and

) configuration status accounting of its test facilities.

The space test centre shall specify a configuration item list for each test facility and associated
equipment. The configuration item list shall include as a minimum:

1) all software used;
2) all critical items; and

3) allfacility items that are under maintenance control and whose replacement by a different part
number changes the facility configuration.

The configured items of the facilities shall be described by the applicable documents and drawings.

© IS0 2017 - All rights reserved 9
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d)

f)

8.3 Calibfration and maintenance control

8.3.1 Calibration of test facilities

a)

b)

d)

f)

g)
h)

j)

10

The space test centre shall establish, implement and maintain a technical file for each test facility
describing the as-built configuration status of the facility.

The space test centre shall establish and maintain a declared materials list for each thermal vacuum
test facility.

NOTE The facility declared materials list applies only to materials exposed to vacuum.
Records shall be maintained for all items of test and measurement equipment, including at least:

1) the identification of the item or equipment, and its software;

2) the[manufacturer’s name and type identification, and serial number or other unique identifier;
3) theldate on which the item was received and the date it was placed in service; and

4) thelcurrent location of the item.

The sppce test centre shall implement a calibration programide in conformance withl the
requirements of the ISO/IEC 17025.

The space test centre shall demonstrate that all measurementequipment affecting test resultjs are
calibrated and traceable to the International System of Units.

The spafe test centre shall demonstrate the traceability;of calibration by documenting the unbrjoken
chain of activities performed to link the measurement results to the standards used to perfori the
calibratjion.

NOTE Traceability to a standard can be demonstrated by a dedicated calibration or a comparisoh to a
calibratgd reference standard or described andvagreed methods.

The spdce test centre shall establish.a calibration plan per facility to cover all measurement and
acquisitfion equipment used in thetest process. The calibration plan shall include:

1) aunpique identification ofthe’equipment to be calibrated;
2) thejcalibration activities with their periodicity;
3) thejapplicable specification; and

4) thelidentified resources.

The spdce test centre shall establish and maintain a calibration schedule to demonstrate thqt the
calibratfiomrtasks are allocated, coordinated and synchronized in time and location.

If the calibration activity is outsourced, the space test centre shall specify the requirements to his
supplier.

NOTE A supplier complying with the requirements of ISO/IEC 17025 or ISO 10012 can be selected.
The space test centre shall perform the acceptance of the calibration data coming from supplier work.

The space test centre shall establish a system to identify and label the calibration status of
measurement and acquisition equipment.

Measurement and acquisition equipment that is not subject to calibration or not in calibrated state
shall be identified and labelled as such.

Records of the performance of the calibration activities shall be available.
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The calibration records shall contain as a minimum the measurement results, the measurement

uncertainty or a statement of conformance with an identified specification.

8.3.2 Maintenance control of test facilities

a)

b)

)

g)

8.4 | Risk assessment of test facilities

a)

b)

The space test centre shall establish a maintenance plan for infrastructure, test fa
equipment environmental monitoring, and related software used in the test process.

The maintenance plan shall include for each facility item:

1) aunique identification;

cilities, test

2) the maintenance activities with their periodicity;
3) the applicable procedures; and
4) the identified resources.

If the maintenance activity is outsourced to a supplier, the space test centre shall
fequirements to the supplier.

.

[he space test centre shall perform the acceptance of the~maintenance data c
¢utsourced work.

.

he space test centre shall establish and maintain a maintenance schedule to demonst
aintenance tasks are allocated, coordinated and syncehronized in time and location.

ecords of the performance of the maintenance-activities shall be available and shall
inimum:

1) the description of the work performed;
2) anyrelevant measurements; and

3) the date and the responsible' space test centre personnel or supplier perf
maintenance activity.

The space test centre shall establish a procedure for periodical verification of
erformance, which shall’contain as a minimum the verification method, the pass or]
nd the periodicity.

OTE Example9 of facility verification include shaker footprint, sun simulator mapping
ests in generak

or’each facility, new or existing, a risk assessment covering all operational and non

specify the

bming from

rate that the

contain as a

orming the

test facility
fail criteria

and dummy

operational

spécts as well as health and safety risks shall be conducted and documented.

The risk assessment shall cover the following:
1) asummary and description of each hazardous activity;
2) an assessment of the risks associated with the hazard, its likelihood and severity;

3) an identification of all risk reduction measures and the verification of their effecti
implementation;

4) aclear indication of the remaining and acceptable risks to operate the facility; and
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methodology used for the risk assessment.

c) The risk assessment shall include the following:

1) the

identification of safety critical items, equipment or systems;

2) thereview of maintenance and inspection instructions, with respect to the safety critical items
of the test facilities;

3) the
4) the

review of procedures for operation of safety critical items, equipment or systems;

review of facility emergency procedures; and

5) the

NOTE Se

8.5 Critid

a) A critic
the test

NOTE
(FMECA
methodd

b) Critical
require

c) For crif
identifig

d) Theana
reviewg
operati

NOTE

e) The spd
periodi

review of facility recovery procedures.

e ISO 14620-1 for guidance on safety risk assessments.

al items control

] items control analysis shall be performed including all equipment and subassembl
facility.

Example of a critical item control analysis is a failure modes, effects and criticality an
. For the methodology to perform a dependability analysis, seedSO 23460 and IEC 60812 for |

logy.

items shall be identified as a result of the analyses specified in 8.5 a) and
ments of 8.4.

ical items specified in 8.5 b), a mitigation action plan to reduce the criticality sha
bd and implemented before its further use.

lyses specified in 8.5 a) and the requirenrents of 8.4 shall be performed for each new fa
d after each facility upgrade or maodification, and updated when effecting a change i
n, functional performance or interfaces of the facility.

Items to be monitored can be;

items with significant 4coumulated operational time compared to their expected (residual)
items with a knowm-history of problems;

items performing functions which are critical to the test conduct; and

items for which spare availability is scarce or missing.

ce test\centre shall perform a failure trend analysis according to a defined method
ity

es of

hlysis
‘MEA

the
11 be
rility,

n the

life;

and

NOTE

12

Trend analyses can include data coming from:

the assessment of tests performed in a given period regarding test duration and test conditions;

areview of the maintenance activities performed; and

a review of the root cause of non-conformances.
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9 Test process realization

9.1

Planning of the test process

The space test centre shall establish and maintain documented information to verify the test planning,
preparation, execution and related hardware and infrastructure so that the specified requirements of

the customer are met.

NOTE Hardware, for example, includes jigs and tools.

9.2 Evaluationofcustomerrequirements

a) The space test centre shall define the documented information for the review of\requirements of
foutine, repetitive and new or complex tasks.

b) The space test centre shall maintain records of all requirements review,

c) Customer requirement review shall cover work that is outsourced by the'space test centre.

9.3 | Design and development of the test process

a) The space test centre shall identify and plan all phases of\the testing process development and
felated servicing processes. The activities shall be perforximed with competent staff in ¢ngineering,
quality and safety assurance.

INOTE Phases of testing include design, planning) preparation, acceptance, execution, report and

feviews.

b) The space test centre shall ensure that proceSses specified in 9.3 a) are carried out undgr controlled
¢onditions, including the following:

1) documented information specifying test design, test planning, test preparation, tejst execution
and management, test data acquisition and storage, format and contents of test yeports, test
reviews and inspections, tracking of the test specimen throughout each test campaign;

2) conformance to appli¢able standards specified in the business agreements, quality and safety
plans or documented information;

3) monitoring andeontrol of test process parameters and test facility characteristics

4) approval of test processes, procedures, facilities and equipment;

%) inspeetion and maintenance of test facilities, infrastructure, and software to demonstrate
continuing test process capability;

6),-"applicable competence, training and certification (where applicable) of test pefrsonnel and
lower-tier suppliers in conformance with the requirements of 7.2

c¢) The planning shall demonstrate the compatibility of the design of the test processes with the
infrastructure, the test facilities, the test execution, and the applicable test procedures.

d) The space test centre shall specify the requirements for any verification and validation of test
processes or parts of them, including associated facilities, equipment and personnel.

e) Records of processes verification and validation shall be maintained.

f) The space test centre shall identify the development of the status of a test set-up and related
documentation for the different phases of the test process, and maintain records of this status.

g) The space test centre shall assess the risks of the test process, performed with methodologies
agreed by the quality and safety representative.
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The risk assessment includes both technical and programmatic risks.

9.4 Test process and service provision

9.4.1 Facility test report

a) Thespa

ce test centre shall ensure that all tests are documented in test reports.

b) The facility test report shall include as a minimum:

1) the name and address of the space test centre and the location where the test was carried out;

2) the
3) the
4) add
5) the
6) the
7) add

8) meq
gra

9) ast
10) the

9.4.2 Valildation of the test process and service'provision

a) The sp4
level of

1) the

2) the
fail

3) the

4) comprehensivéness and effectiveness of the end-to-end verification performed on the tes

up 4

b) Prior to
and the

names of key space test centre personnel involved in the test;

name and address of the customer;

scription and identification of the test set up and test specimen;

date of receipt of the test specimen and the date(s) of execution of the-test;
identification of the test specification or description of the method.or procedure;
scription of the sampling procedure, where relevant;

isurements, examinations, derived results and measurement units, supported by tg
bhs, sketches and photographs as appropriate;

htement on measurement uncertainty, where relevant;

agreed confidentiality level.

ce test centre shall identify the need for dry-runs, rehearsals, simulations as well a
simulation, based on:

complexity and specificity-ofthe test process;

evaluation of the risks fot the test specimen and the facility in case of test interrupti
ire;

adequacy of qualifications of personnel employed on the test;

ind facility’ subsystems.

thelactual test run, the space test centre shall document the applicable inspections or
records to be established.

bles,

s the

pn or

t set-

tests

9.4.3 Testspecimen

a) The identification of the test specimen and associated test items shall be retained throughout all
stages of work to ensure continued configuration control.

b) The space test centre shall ensure that all specified interfaces between the test facility and test
specimen are available.

c) In case of a transfer of responsibility for the test specimen from the customer to the space test
centre, this transfer shall be contractually specified.

d) The incoming inspection, the handling, the transport and the integration of the test set-up shall be
performed in agreement with the customer.

14
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Any activity carried out by the space test centre on the test specimen shall be authorized by the
customer.

During the period that the space test centre has responsibility for the test specimen, the
management of the test specimen related documents shall be specified and agreed by the customer.

For critical applications, regular interventions on the test specimen shall be performed by using
step-by-step procedures.

9.4.4 Handling, storage, transportation and preservation

a)

b)

f)

g)

h)

9.5

9.5.1

d)

[(
[(

4

Tl de de b h 11 . 1 dal 2l de b dndncs |
T SpPdlT LTS LTI T SIIdIT HITPICTIHITIU IIAITULLTE, StUTdgC, LI dIISPUT'LALIVUITL dITU pPI'©STl

The storage area for the test specimen and equipment shall be a designatedarea, sep

est specimen and associated test equipment in conformance with the required.en

ustomer.

he working area.

1

1
I

1

1
1

by a valid certificate.

The certificates and their validity periods for all lifting and hoisting equipment shall be

inside the space test centre.

To perform ESD sensitive items‘tests the space centre shall provide an ESD protect
implement ESD control proceSs as requested by the customer.

The space test tentre shall establish and maintain documented information for the ag

\ccess control to the storage area shall be established to provide ds-a minimum the sg
vel as in working areas.

rior to critical operations affecting the test specimen, the-lfandling sequences shall |
y the customer.

A\l lifting and hoisting equipment, including slings and accessories, shall be certified

he customer.

Designated personnel shall brief customer personnel involved in lifting and hoisting

Monitoring and measurement
Monitoring and measurement of test activities

eadinesgofthe test facility and the test set-up to verify that the applicable requireme

An ERR-shall be performed by the space test centre before each test to verify the readg
est facility, with participation of the test personnel with designated responsibility in

ation of the
yironmental

onditions and taking into consideration all safety and security aspects, and in agreement with the

Arated from

me security

be approved

hnd covered

available to

p operations

ed area and

sessment of
Its are met.

liness of the
bngineering,

b Al and cafatyg

ooty ot Saretys

Records of the FRR shall be kept by the space test centre.

The FRR shall address, as a minimum, the following topics:

1) the test documentation in accordance with ISO 17566, including test methods in
with ISO 15864 and procedures and acceptance criteria;
2) the test facility status, including:

i)
ii) testfacility data handling;

facility configuration for the test;

iii) test facility measurement equipment;

© IS0 2017 - All rights reserved

accordance

15


https://standardsiso.com/api/?name=537824d13af012ca01993ccc7b086af3

ISO 18322:2017(E)

f)

g)
h)

j)

iv)
v)
vi)

vii)

equipment calibration;
environmental conditions;
cleanliness status;

maintenance status;

viii) safety status;

ix)

non-conformances, waiver and deviations that can affect the test;

3) the
4) the

5) the
test

6) the
7) the
All oper

The spa|
release

NOTE
The faci

Space t
review

NOTE

The spa
test faci
are met

The spal
a minin

1) test
2) norn

3) add

PCl DUllllC}‘b LUlll}JCtCllLC, qua}ifil,atiuu aud availa‘ui}ity,
ground support equipment (GSE) dedicated to the test and infrastructure readiness;

test specimen (in case the responsibility has been contractually transferred to the s
centre);

results from pre-tests (dry-runs, rehearsals); and
final test preparation actions status.
actions coming from the FRR shall be identified and closeddefore the test execution.

ce test centre shall present a declaration of facility readiness to the TRR board conven
the test activity.

The declaration of facility readiness can also be called a facility readiness report.
lity shall not be declared ready until so authorized by the quality representative.

bst centre representatives shall participate in test readiness review (TRR) and pos
[PTR).

Records of TRR and PTR are normally provided to the space test centre by the customer.

ce test centre shall establish and maintain documented information for the inspection

ce test centre shalljpresent the preliminary test facility data to the PTR board includify
um:

facility datapackages;
-conformances and related dispositions; and

claration that test facility data meet customer requirements.

pace

ed to

-test

fthe

lity and the test set-up during the test execution to verify that the applicable requirements

1g, as

9.5.2 Control and non-conformances

a)

b)

<)

d)

16

The non-conformance control programme shall be performed in conformance with requirements

to ISO 2

3461.

The non-conformance control programme shall be documented and supported by procedures and
instructions.

The space test centre shall specify the responsibilities and the authorities for the treatment of non-
conformances relevant to the space test centre.

All test personnel shall be able to identify a non-conformance and issue a non-conformance
report (NCR).
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e) Space test centre NCRs affecting the test specimen and any other customer property or the test
programme shall be notified to the customer.

f) The treatment and dispositions of the NCRs affecting the test specimen shall be performed in an
evaluation board with participation of the customers test representative, the test leader and the
QA representatives.

g) The analysis of the non-conformances for test facilities or test service shall provide for lessons
learned from the NCRs and their dissemination.

9.5.3 Lessons learned review

a) The space test centre shall review the lessons learned coming from its activities.

b) The space test centre shall establish and maintain a documented information for.the hanagement
of lessons learned, defining:

1) the use of lessons learned as input to its future activities; and

2) the use of the outcome from the lessons learned review to determihe appropriate gctions.

10 $afety

10.1 Safety programme

10.1{1 General

a) The space test centre, in cooperation with the designated safety representative, shal| establish a
gafety programme to assure the safety of-all space test centre personnel, including the customer
4nd visitors, the test specimen, the testfacilities and its associated infrastructure.

b) The space test centre safety programme shall include, as a minimum:
1) systematic hazard identification, elimination or reduction;

2) a safety risk assesgment, including an approved action plan to implement thg prevention
measures associatedto safety;

3) systematic identification, control and maintenance of safety critical items, and of all applicable
safety equipment;

4) documented space test centre safety and emergency procedures and instructions;
5) applicable safety training of space test centre personnel;

6)-applicable safety briefings of customers and visitors;

7) systematic verification of safety requirements implementation by means of safety inspections
and audits; and

8) identified resources to meet national requirements, space test centre requirements or
customer requirements for medical, safety and emergency services.

NOTE These requirements can be developed in-house or provided by supplier organizations or local
services.
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10.1.2 Accidents, incidents and emergencies

a)

10.2 Safety policy and objectives

a)
b)

c)

d)
e)

10.3 Safety manual of the space test centre

a)

10.4 Safety management of test campaigns

a)
b)

d)

18

The space test centre safety programme shall include, as a minimum, the following procedures in
case of accident, incident and emergency:

1) the general emergency procedure for the space test centre;
2) the procedures to be followed in case of accident or incident; and

3) the description of the responsibilities and authorities in all procedures for accidents, incidents
and emergencies.

The spalce test centre management shall define the safety policy, including a commitmentto sgfety.
The spalce test centre management shall periodically review its safety policy.

The spdce test centre shall demonstrate that the safety policy is known,.and supported Qy all
personijel.

The spalce test centre management shall identify safety objectives.

N

The spalce test centre shall demonstrate that the safety objectives§pecified in the requirement 1
d) are reviewed periodically.

The spdce test centre, in cooperation with safety assurance, shall establish and maintain a spfety
manualjthat shall include the following information;

1) thefapplicable international and national standards on which it is based;
2) thelapplicable health and safety requirements in the space test centre;
3) thelenvironmental safety requirements impacting the space test centre;
4) thelspace test centre safetypolicy and objectives specified in 10.2;

5) thejresponsibilities and authorities of all space test centre personnel with regards to safety;
6) thelapplicable safety-procedures and instructions;

7) thelapplicable procedures in case of accident, incident and emergencies specified in 10.1.2}

The spaketest centre shall identify all hazardous items and operations specific to the test campaign.

Information on hazardous items and operations specific to the test campaign shall include a safety
questionnaire completed by the customer or by the space test centre in cooperation with the
customer, containing at the minimum the information specified in the DRD from Annex A.

The space test centre shall agree with the customer the delivery conditions of the safety
questionnaire filled in by the customer.

The information from the questionnaire shall be recorded and processed as input data for the
design and verification of the test process, in addition to the standard safety precautions.

NOTE Delivery conditions are for example the format of the questionnaire, the time of delivery.
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