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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 preeeds e s e s rer—atatenance are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval criteria‘nieeded for the
diffefrent types of ISO document should be noted. This document was drafted in acdordance with the

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this docupnient may inv|
of (a] patent(s). ISO takes no position concerning the evidence, validity or applicability of
patent rights in respect thereof. As of the date of publication of this document, ISO had 1

notide of (a) patent(s) which may be required to implement this docunient. However, imple

blve the use
any claimed
hot received
menters are

cautjoned that this may not represent the latest information, whichXmay 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 givenfor the convenience of users gnd does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specifi¢ terms and
expressions related to conformity assessment;-as well as information about ISO's agherence 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 spdce vehicles,
Subcpmmittee SC 14, Space systems dnd operations.

This|second edition cancels andweplaces the first edition (ISO 27025:2010), which has been technically
reviged.

The main changes are ag.follows:

pdated the noriative references in Clause 2;

pdated theferms and definitions references in Clause 3.

Any feedbaekor questions on this document should be directed to the user’s national stand
complete liSting of these bodies can be found at www.iso.org/members.html.

ards body. A
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Introduction

This document is intended to be applied for the management of product quality assurance in space
programmes and applications.

The formulation of this document takes into account the existing International Standards prepared by
ISO/TC 176 (notably ISO 9000 and ISO 10006) and the content of ISO 14300-1 and ISO 14300-2.

The requirements of this document and its associated referenced standards are tailored to the needs
and classes of specific projects.

When viewed from the perspective of a specific project context, the requirements definedqin| this
document afe tailored to match the genuine requirements of a particular profile and circumstarnges of

a project.

For progranime management, and as required in ISO 14300-2, the following concepts apply.

— The objgctive of quality assurance is to provide adequate confidence to the customer that th¢ end

product or service satisfies the requirements.

— The qudlity assurance policy is to ensure, in conjunction with other integrated project and praduct
assurance functions, thatrequired quality is specified, designed-in and will be incorporated, vetified
and majntained in the relevant hardware, software and associatéd)documentation throughoft all

project phases, by applying a programme where:

assfhirance is provided that all requirements are adequately specified;
desjgn rules and methods are consistent with the preject requirements;

each applicable requirement is verified througli-a verification programme which includes one
or thore of the following methods: analysis,inspection, test, review of design, audits;

desjgn and performance requirements*including the specified margin are demonstfated
thrpugh a qualification process;

asshirance is provided that the design is producible and repeatable, and that the specification of
the|resulting product can be Verified and operated within the required operating limits;

adefquate controls are established for the procurement of components, materials, softwar¢ and
harfdware items, services;

fabrication, integiation, test and maintenance are conducted in a controlled manner such that
thelend item conforms to the applicable baseline;

angnconfermity control system is established and maintained in order to track nonconfornpities
sysfematically and to prevent reoccurrence;

3 Qi ok o d o 1 Ao o oned o 3adian Lo ooy 3
recoras—atrematicathecaatt diraly SCUtOTCpOT T ant aCrrCTOT preveT tive

corrective actions;

inspection, measuring and test equipment and tools in use on the contract are controlled to be
accurate for their application;

procedures and instructions are established which provide for the identification, segregation,
handling, packaging, preservation, storage and transportation of all items;

assurance that the operations including post-flight and disposal are carried out in a controlled
way and in accordance with the relevant requirements.

Requirements in this document are defined in terms of what shall be accomplished, rather than in terms
of how to organize and perform the necessary work. This allows existing organizational structures

viii
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and methods to be applied, where they are effective, and for the structures and methods to evolve as
necessary.
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INTERNATIONAL STANDARD 1SO 27025:2023(E)

Space systems — Programme management — Product
quality assurance requirements

1 Scope

This document defines the quality assurance (QA) requirements for the establishment and
impleTemntationr of —product QA Programnimnes oI Projects COVETINg TMiSSion defimnition, design,
development, production and operations of space systems, including disposal.

It is ppplicable to the customer-supplier relationship for space products to the extent agreed by both
parties.

2 Normative references

The following documents are referred to in the text in such a waykthat some or all of their content
constitutes requirements of this document. For dated references,‘enly the edition cited [applies. For
unddted references, the latest edition of the referenced document(including any amendments) applies.

IS0 9000, Quality management systems — Fundamentals andxocabulary

ISO 10795, Space systems — Programme management and quality — Vocabulary

[SO 14300-1, Space systems — Programme managenient — Part 1: Structuring a project
[SO 14300-2, Space systems — Programme mandagement — Part 2: Product assurance
ISO 14620-1, Space systems — Safety requitements — Part 1: System safety

ISO 14621-1, Space systems — Electrical, electronic and electromechanical (EEE) parts — Part 1: Parts
mandgement

ISO 14621-2:2019, Space systems — Electrical, electronic and electromechanical (EEE) par{s — Part 2:
Conttol programme requirements

ISO 41886, Space systems— Configuration management
ISO 43460, Spaceprojects — Programme management — Dependability assurance requirements

ISO 43461, Spage systems — Programme management — Non-conformance control system

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9000, ISO 10795 and the
following apply.

ISO and [EC 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/

©1S0 2023 - All rights reserved 1
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3.11

business agreement
legally binding agreement, for the supply of goods or services, between two or more actors in the
customer-supplier chain

Note 1 to entry: Business agreements are recorded in a variety of forms, such as:

— contracts;

— memoranda of understanding;

— inter-governmental agreements;

— inter-agé¢ncy agreements;

— partnerghips;

— Dbarterinjg agreements;

— purchase orders.

3.2 Abbreviated terms

AIV assembly, integration, verification
BB brepdboard

CI conffiguration item

DRB deljvery review board

DRD dod
DWI dev]
EEE eled

EGSE  eleq

EIDP  end
FGSE  flui
FM flig
GSE gro

KIP  key

ument requirements definition
iation work item

trical, electronic, electromechanical
trical ground support equipment
item data package

dic ground supporfrequipment

ht model

ind support equipment

inspection point

ICD interface control document

MGSE mechanical ground support equipment

MIP mandatory inspection point

NRB  nonconformity review board

OGSE  optical ground support equipment

QA quality assurance

PA pro

duct assurance

© IS0 2023 - All rights reserved
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project manager

PTR post-test review

PVS

QM

procedure variation sheet

qualification model

RFD request for deviation

RFW  request for waiver

SOW| statement of work
TRB test review board

TRR test readiness review

WI

4

4.1

The gupplier shall implement a QA programme for products whereby assurance is given that:

a)

b)

d)

f)

g)

h)

j)

k)

work item

QA programme management

QA programme

3ll requirements are specified through definitioh and implementation of adequate methods and
procedures;

4 set of design rules and methods has been set up and is consistent with the project techniques and
lechnologies;

methods, procedures and tools have been defined and are implemented in order tg prove that
¢ach applicable requirement is vérified through one or more of the following methofls: analysis,
inspection, test, review of design, audits;

for each configuration item there is a defined and implemented qualification approach that makes
it possible to demonsftrate that the item is so designed that it performs satisfactorily in the intended
¢gnvironment;

the approach.adopted guarantees that the design is producible and repeatable and that {he resulting
product canbe verified and operated within the required operating limits;

adequate*controls are established for the procurement of components, materials, s¢ftware and
hardware items, services;

sthat the end

e baseline;

U11,

item conforms to the applicabl

a nonconformity control system is established and maintained in order to systematically track and
prevent recurrence;

records are maintained and analysed so that trends can be detected and reported in time to enable
preventive or corrective actions to be taken;

equipment and tools used for inspecting, measuring and testing project items are regularly
calibrated to ensure their accuracy;

procedures and instructions are established which provide for the identification, segregation,
handling, packaging, preservation, storage and transportation of all items;

©1S0 2023 - All rights reserved 3
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ed way and in accordance with the relevant requirements.

requirements for ground support equipment (GSE) are defined in Annex A.

4.2 Organization

assurance is provided that the operations including post-flight and disposal are carried out in a

Organization and responsibilities in the frame of space programmes shall be in accordance with the
general requirements defined in ISO 14300-1 and ISO 14300-2.

The supplier shall identify the personnel responsible for implementing and performing QA functions.

4.3 QA pj
The supplie

general reqiirements in ISO 14300-2.

The plan m4

4.4 QAst

The supplie
of the QA pr

4.5 Persc

4.5.1 The
personnel W

4.5.2 Ope
training pro

4.5.3 Tho
evaluation,
and standar

4.6 QA pj)

4.6.1 The
implementa

4.6.2 The

rogramme plan
" shall prepare, maintain and implement a plan of the QA activities, in accordance wit
y be part of the overall project product assurance plan.

atus reporting

" shall periodically prepare and submit to the customer repotts on the status and pro
pgramme, as part of the overall PA reporting.

pnnel training and certification

supplier shall establish a documented training programme for QA personnel and all
hose performance determines or affects préoduct quality.

Fators performing critical processes shall be trained and certified by internal or ext
grammes, or can demonstrate a regular and satisfactory use of the related skills.

be inspecting or controlling ¢ritical processes, or performing non-destructive testing
shall be trained and certified according to national or international training progran
ds, or can demonstrate @ regular and satisfactory use of the related skills.

rogramme audits

supplier shall perform systematic audits on its own performance to verify
tion and@ffectiveness of the provisions defined in the QA programme plan.

supplier shall establish and maintain an audit plan for procurement activities on the pr

h the

bress

bther

brnal

r and

hmes

the

bject,

the’lower-tier suppliers to be audited, the current status and the schedule for auditin

designating

4.6.3

failure, consistent poor quality, or other problems.

In addition to the planned audits, extra audits shall be performed when necessary to overcome

4.6.4 The customer shall have the right to be represented in the planned external audits. For this
purpose, the external audit schedule shall be supplied to the customer and updated regularly.

4.6.5 The customer shall also have the right to audit any lower-tier supplier at any time; such audits
shall be arranged by the supplier and the next or higher-level customers of the audited supplier as

relevant.

© IS0 2023 - All rights reserved
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QA role in configuration management

4.71 The contents, methods and requirements of configuration management for space projects, and
the responsibilities and authorities of related parties shall be applied as defined in ISO 21886. The
supplier shall ensure that configuration and data management rules are provided for, conform to those
specified and are applied both by its own personnel and by its suppliers' personnel.

4.7.2 A supplier product assurance representative shall attend all boards established to review the
suitability for release of drawings, plans, specifications, procedures and changes thereto.

4.7.3

4.7.41 The supplier's QA function shall ensure that:

a)
b)
‘)

4.8
The

a)

5.1

the “as-designed” status is defined prior to manufacturing,

the as-built documentation is properly defined, identified and maintained in ordg
approved modifications, and

items to be delivered conform to the as-built documentation

Critical items control
DA function shall contribute to the overall risk management activities by:

gupporting the identification and risk evaluation of critical items for which major d
uncertainties are expected in

+ demonstration of design performarnces,
+ development and qualificationof new products, processes and technologies,

1+ procurement, manufacturing, assembly, inspection, test, handling, storage and tra
which can lead to major\degradation in the quality of the product, and

+ product utilization\or service implementation;

dividual riskaeduction measures;

he corresponding verification measures throughout all project phases.

uality assurance general requirements

During the configuration verification process the “as-built” configuration of hardware and
software shall be certified against the latest approved manufacturing documentation,

r to reflect

fficulties or

nsportation,

¢ontributing to the.risk management activity by identifying the QA activities accompanying the

onitoring'and documenting the achievement of the specified risk reduction implemgntation and

Documentation and data control

5.1.1 The QA function shall ensure that:

a)

b)

c)

the pertinent issues of appropriate documents and data are available at all locations where

operations essential to the effective functioning of the quality system are performed;

invalid or obsolete documents and data are promptly removed from all points of issue or use, or

otherwise ensured against unintended use;

any obsolete documents and data retained for legal or knowledge preservation purposes are

suitably identified and kept separately from the valid documentation;

© IS0 2023 - All rights reserved
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d) proper data and documentation exchange procedures and formats are set up throughout the
project organization;

e) the documents required by the business agreement are verified and signed by the designated
people before release;

f) documents are identified and verified for adequacy, currency and incorporation of product
assurance requirements;

g) the need for document approval by product assurance is identified;

h) changes to documents and data are reviewed and approved by the same functions or organizations
that perfformed the original review and approval unless specifically designated otherwise;

i) a master list or equivalent document control procedure identifying the currentrevisign of
documents and data support is established and is readily available to preclude the use of invalid or
obsolet¢ documents and data.

5.1.2 The(supplier shall establish and maintain current product assurance data’as defined by the

business ag]
5.2 Recol

5.2.1 The
effective pel

5.2.2 Qua

'eement.
rds

supplier shall maintain quality records to provide -0bjective evidence of complete
‘formance of QA tasks and to demonstrate achievement of the required quality.

ity records shall be stored in safe conditions, which prevent alterations, los

deterioratiopn.

5.2.3 Qua
release befo

5.2.4 The
they are nee

ity records shall be retained for the period specified in the business agreement, u
[re that time is given by contractual aiithorization.

ded.

5.2.5 Quality records shall be dcgessible to the customer upon request.
5.3 Stamp control
5.3.1 The|supplier{shall establish and maintain a documented stamp control system to ensur

correct and

legitintate use of all fabrication and inspection stamps.

and

nless

supplier shall ensure that quality records are readily accessible and retrievable whenever

e the

hps‘shall be used to

signify the completion of operations and processes, and

tests, final inspection, end point testing, storage and shipment.

5.3.2 Starn
a)
b)
5.3.3 The

use of stamps shall be restricted to authorized personnel.

5.3.4 Stamps shall be traceable to individuals responsible for their use.

indicate inspection performance at source and incoming inspection, in process inspection and

The use of signatures in place of stamps is acceptable provided that similar traceability and

responsibili

ty records are maintained and available.

© IS0 2023 - All rights reserved
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5.3.5 Stamps shall be applied directly to articles and materials, when requested by engineering
drawings and specifications, and associated documents, records, labels. Stamping materials and
methods shall be documentary determined and compatible with the articles and their use.

5.4 Traceability

5.4.1 General

a) The supplier shall implement a traceability system, which shall be maintained throughout all
phases of business agreement performance and during the planned operational life of deliverable
iters-

b) The traceability system shall make it possible to:

1) establish bidirectional and unequivocal relationships between parts, materials [or products
and associated documentation or records;

2) trace data, personnel and equipment related to procurement, fabrication, inspection, test,
assembly, integration and operations activities;

3) trace backwards the locations of materials, parts, sub-assemblies;

4) trace forwards the locations of materials from raw sto¢k and also for some criti¢al items, as
defined in the business agreement;

%) monitor information such as input data, calculation codes, models and standards used.

c) The level of traceability to be applied to an itemshall be specified in technical specifjcations and
drawings.

5.4.2 Identification

a) [Kach part, material or product shall\be identified by a unique and permanent part or tyjpe number.

b) In addition, parts, materialstand products shall be identified as individual entities qr groups by
means of one or more of the.following methods:

1) date codes indicating’date of manufacture, to identify items made by a continuous process or
subject to degradation with age;

2) lot or batchnumbers, to identify items produced in homogeneous groups and under uniform
conditions;-this identification applies when the items need not be individually distinguishable;

3) serialkmumbers, to identify individual items for which unique data shall be maintaiped.

c) Controls shall be established to ensure that:

[J— 1dentification numbers are assigned In a systematic and consecutive manner;

2) identification numbers of scrapped or destroyed items are not used again;

3) identification numbers, once allocated, are not changed, unless the change is authorized by the
customer.

d) Identification numbers shall be marked on documentation and, where possible, on respective items
and parts.

e) Method of marking on items shall be defined on engineering drawings and specifications.

f) Method of marking shall be compatible with the nature of the item and its use and to provide safety

of marking during the operational life.
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5.4.3 Dataretrieval system

a)

unique identification numbers.

b)

network existing between records, documents and marking on parts.

<)

Documents and records shall be identified and linked to the respective items by means of their

The data retrieval system shall allow traceability starting from any point of the interconnected

The supplier shall ensure that identification numbers or methods and retrieval methodology used

in different activities, such as design, configuration control, purchase, manufacturing and quality

control,

are consistent and interrelated.

d) The sup

life.
5.5 Metr¢

5.5.1 The
whether ow
product to t

5.5.2 Equ
and is consi

5.5.3 Alln
to the cumy
contributed
cumulative

5.5.4 Cort
ability to m3

plier shall ensure that documents and the registration data are kept during the operat

plogy and calibration

ned by the supplier, on loan, or provided by the customer to demonstrate the conform
he specified requirements.

stent with the required measurement capability.

neasurements shall take into account the total errorin‘the measurement process attribu
lative error from the calibration chain, measuting equipment and, as appropriate, {
by personnel, procedures and the environinent. The basis for the calculation o
error shall be recorded.

ective action shall be taken when the total error is such as to compromise significantl
i ke measurements within the requiked accuracy and precision.

supplier shall:

the measurements to e made and the accuracy required and shall select the approp
on, measuring and test equipment;

calibrate and adjust all inspection, measuring and test equipment and devices tha
roduct quality’at prescribed intervals, or prior to use, against certified equipment h{
1 valid relationship to nationally recognized standards, where no such standards exis
bed for calibration shall be documented;

h, dog¢ument and maintain calibration procedures, including details of equipment
fation number, location, frequency of checks, check method, acceptance criteria an

ional

supplier shall control, calibrate and maintain inspection, measuring and test equipiment,

ty of

pment shall be used in a manner which ensures that measurement uncertainty is kijown

table
hose
[ the

[y the

riate

[ can
ving
L, the

Lype,
1 the

1 s | 1 A des ol 4
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ry;

identification record to show the calibration status;

n calibration records for inspection, measuring and test equipment (see 5.2);

measuring or test equipment is found to be out of calibration;

measurements and tests being carried out;

5.5.5 The

a) identify
inspect

b) identify]
affect p
a knowl
bases u

c) establis
identifi
action t

d)
necessa

e)

f) maintai

g)

h)

8

ensure that the inspection, measuring and test equipment is capable of the accuracy and precision

identify inspection, measuring and test equipment with a suitable indicator or approved

assess and document the validity of previous inspection and test results when inspection,

ensure that the environmental conditions are suitable for the calibrations, inspections,
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i) ensure that the handling, preservation and storage of inspection, measuring and test equipment is
such that the accuracy and fitness for use is maintained;

j) safeguard inspection, measuring and test facilities, including both test hardware and test software,
from adjustments that can invalidate the calibration setting.

5.5.6 Where test hardware (e.g. jigs, fixtures, templates and patterns) or test software is used as
suitable forms of inspection, it shall be checked to prove that it is capable of verifying the acceptability
of the product prior to release for use during production and installation, and rechecked at prescribed
intervals. The supplier shall establish the extent and frequency of such checks and shall maintain
records as evidence of control.

5.5.7
the ¢

5.5.4
reprg

5.6

5.6.1
the ]

5.6.7
nonc
and 1

5.6.3
cons

5.6.4
cust

5.6.5
(NRJ

5.6.6

Test aids, such as test leads, break-out boxes, mains leads and similar items aren
ntire set of requirements defined in 5.5, but shall be validated in a way appropriate to

bsentative, for verification that it is functionally adequate.
Nonconformity control system

The supplier shall establish and maintain a non-conforiity control system in acco

The system shall provide for a disciplined approach to the identification and se
onforming items, the recording, reporting, review, disposition and analysis of nonc
he definition and implementation of correctivelactions.

Nonconformities shall be classified(@s major or minor, on the basis of the seve
bquences as specified in [SO 23461.

Major nonconformities shall be formally notified to the next customer, up to the
mer which specified the affected requirements.

Nonconformities shall’be reviewed and dispositioned by a formal nonconformity r
), established at allcontractual levels.

The disposition for a nonconforming item shall be one of the following:

— UIse as-is;

— 1

eturn/to supplier;

—_— 1

bt subject to
their usage.

Measurement design data shall be made available, when required\ by the customer or its

rdance with

equirements of 5.6.2 to 5.6.13 and the detailed requirements in ISO 23461 specified beglow.

bregation of
pnformities,

rity of their

level of the

bview board

— repair;

— scrap;

— as specified in ISO 23461.

5.6.7 The supplier shall ensure that:

a) responsibilities and authorities for the disposition of nonconformities are properly defined;

b) the NRB includes at least representatives from the PA and engineering organizations;

c) the board to review nonconformities is chaired by the product assurance management function;
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nonconformities;

all relevant product assurance experts are involved in the review, investigation and disposition of

all knowledge acquired from nonconformities results in preventive actions in all relevant

engineering, manufacturing and product assurance fields and all preventive actions are realized in

full.

5.6.8 The supplier shall provide a precise definition of the authority and responsibilities assigned to
its suppliers for non-conformity processing.

5.6.9 The
approved b3
1SO 23461.

5.6.10 Non
to preventr

5.6.11 The

5.6.12 The

of the systein and identify trends.

5.6.13 The
nonconform

5.7 Alert

5.7.1 Supplier participation

The supplie
the system
than one us

5.7.2 PAc¢
The suppliel

the asse
custom

the inve

the ass¢

ronformities shall be reviewed to identify the root causes and implement corrective ac
bcurrence.

supplier shall maintain records of all nonconformities.

supplier shall review periodically the nonconformity records to’evaluate the effectivg

supplier shall enter to the accompanying documentation the full information on all 1
ities of products to specifications.

system

" shall participate in the alert systém established when the final customer has establ
for the prompt interchange of .information on failures or problems which can affect
b1, Or can recur in other projects or circumstances, if no preventive actions are taken.

bxperts involvement
" shall ensure thatallrelevant product assurance experts are involved in

ssment of any failure to be reported to the customer as a potential for raising an alert b
BT,

stigation; until disposition of the items subject of the potential alert,

psSment of incoming alerts for the definition, implementation and follow-up of necej

seline shall be handled in accordance with the waiver processing procedure as specif:'lg

r or
din

tions

tNness

najor

shed
more

y the

sary

actions,

1
dITud

the development of preventive actions.

5.7.3 Generation of alerts within the project

a) The system shall provide for:

1) notification of preliminary information, by the originator through the contractual chain to the
final customer, on failures or problems that can result in an alert, detected at any contractual
level with granting concrete actions on prevention of failures;
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2) investigation of the failure or problem by the customer in cooperation with the originator
and the supplier, to define the immediate measures to be taken, to establish the causes and to
recommend corrective actions for similar items;

3) release of formal alerts by the customer, to warn all participants in the alert system.
b) An alert shall be issued only when all of the following criteria are met:

1) the item with the observed failure or problem has multiple applications, which can have
implications for more than one project, or more than one utilization within the project, thus
requiring prompt action;

2) the failure or problem has occurred in the application of an item within the spegified design
and usage limitations. However, failures or problems due to usage within reasohalyly expected
limits of performance, but where these limits were not specified precisely,)shoulf also cause
the issuing of an alert;

3) apreliminary investigation has provided sufficient evidence of the oot cause of the failure or
problem;

4) the failures or problems are documentary confirmed not to bé.of a random nature,

5.7.4 Processing of alerts from other sources

The gupplier shall process alerts distributed by the customer through

a) (listribution of incoming relevant alerts to all>possible affected users within |the project
rganization, and

b) assessment of incoming alerts to project w@rk, and definition, implementation and follow-up of
ecessary corrective actions at any contractual level.

5.8 | Handling, storage and preservation

5.8.1 Handling

The supplier shall prevent handling damage during all phases of manufacturing, assembly,|integration,
testing, storage, transportation and operation, by adequate

a) protection of items'during handling,
b) handling devices, and

c¢) proceduresand instructions.

5.8. Storage

a) The supplier shall have secure storage areas available for
1) incoming materials,
2) intermediate items needing temporary storage, and
3) end items before shipping.

b) Limited-life materials, suspended limited-life materials, nonconforming items awaiting NRB
disposition, scrap items and all other items which are designated to be stored separately for health
or safety reasons, shall be placed in segregated areas within the storage area.

c) Each segregated area within the stores shall be clearly identified and labelled.

d) Controls shall be maintained over acceptance into and withdrawal from the storage area.
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e) Records shall be maintained to ensure that all stored items are within the usable life limits and
adequately controlled and retested, and to provide traceability within the storage area.

5.8.3 Preservation

The supplier shall ensure that items subject to deterioration, corrosion or contamination through
exposure to air, moisture or other environmental elements are preserved by methods that ensure
maximum protection consistent with life and usage.

5.9 Statistical quality control and analysis

5.9.1 Gen

Statistical ¢
quality leve
methods arg

a) Whene
the con
data an

b) Statistid
parts, p

5.9.2 San]

a) Sampliy
testing

eral

uality control and analysis methods, such as sample inspection plans, determinati
s, statistical process control and process capabilities studies, may be used“whenever
 suitable to maintain or improve the required control of quality.

mploying statistical quality control and analysis methods, the suppliey shall ensure th|
litions for proper use are enforced (e.g. sample significance, recgrding and elaborati
l formulation of clear decision rules).

al quality control applications, when used by the supplier for acceptance of mate
rocesses and products, shall be approved by the customér.

Ipling plans

g plans shall not be used when tests are non-destructive and the reduction in inspecti
Can jeopardize the fulfilment of the businesszagreement requirements.

b) The supplier shall use existing international saiapling plans to the maximum degree practical

c) Sampling procedures shall be validated by‘the supplier's QA organization for the sample sele

bn of
such

at all
on of

rials,

pn or

le.

ction

methodf and criteria for inspection sevérity, acceptance or rejection and screening of rejected lots.

d) Thesupplier shall maintain completerecords together with clear identification of the character]stics
to which sampling is applied.

6 QArequirements fordesign and verification

6.1 General

The supplier's QA poliCy is to ensure that:

a) design gnd.operational requirements are specified in terms of quantity or quality, clearly expr¢ssed
and conlsistent;

b) the design definition is expressed for each configuration item and their constituent items, in
a way which ensures compatibility of configuration items among themselves and with system
requirements;

c) the customer requirements are understood and taken into account by the functions involved and
any deviation properly resolved with the customer;

d) methods, data and means (including software) required for each activity are developed, available
and validated at the right moment;

e) all technical risks are identified and provisions for their reduction are implemented;
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f) definition qualification criteria shall be established, and the definition is qualified on the basis of
these criteria.

6.2

The s

Planning

upplier shall implement a QA programme to ensure that:

a) design and verification activities are planned in a consistent and logical way;

b) critical processes and new technologies are identified in a timely manner and adequate evaluation
or qualification activities are implemented in line with the overall schedule;

c {

d) the verification process is adequate (including, in particular, a clear test, teStimodel and
philosophy).

6.3
The {

a)

b)

c) feedback information is maintained from ptdduction, test, product assurance, operatic

d)

The pupplier shall ensure that the design rules and guidelines defined in 6.4.2 to 6.4.5 3
implemented in the'design.

a) Thé product shall be so designed that it can be produced in an efficient manner with f{

interfaces between different groups that provide inputs%o the design and verification

incomplete, ambiguous or conflicting requirements shall be resolved with those res

gctivities is systematically incorporated into design construction.

ignificant deviations from the agreed planning and their consequences are evaluated 4

nd accepted

y the authorized person responsible or the customer prior to implementation{and the affected

ocumentation is updated;

Organizational and technical interfaces

upplier shall implement a QA programme to ensure that:
efined and supported;
posing these requirements;

esign implementation;

ethods and procedures are established to ensure that the experience gained in pres

Design rules

General

Producibility

verification

process are

ponsible for

ns, towards

ent and past

ire properly

he required

b) Design rules and guidelines shall include provisions for the following aspects:

1)

2) guidelines for selection of preferred parts, materials and processes;

design simplification and standardization, reduction in part types and part number;

3) all necessary requirements and limits shall be defined, so as to avoid individual interpretation;

4) tolerance build-up methods shall be defined, in order to simplify manufacturin

inspection;

5) standardization of interfaces, wherever possible;

6) partaccessibility for assembly and inspection;
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7) definition of design criteria which are consistent with the capability of manufacturing
processes;

8) definition of proper design methods to ensure the achievement of cleanliness objectives,
compatible with the capability of related cleanliness procedures and facilities;

9) ways of manufacturing and the control if they are unique, assuring required quality of a
product (for example, it is joint processing, etc.) should be specified.

6.4.3 Rep

eatability

a) Thepr
differen

b) Design

1) def
spe

2) rec
var

3) rec
4) des

conmputer-aided manufacturing;

5) rati

6.4.4 Inspectability and testability

| - | 111 1 - el dnpedn. £ 1 1 de s 1 | |
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t models and serial production.
‘ules and guidelines shall include provisions for the following aspects:

nition of standard tolerances generally applicable, unless more stringent valueg
cifically required;

pbmmended design concepts and solutions which minimize sensitivity of performanc
ation in characteristics of parts, materials and processes;

bmmended manufacturing processes having proven repeatahbility;

gn criteria that optimize implementation of automated manufacturing method

onally-limited nomenclature of assortments of used account materials (greasing, oils,

duct shall be so designed that it can be-easily and efficiently inspected and tested u
htative conditions, for production, AIV-and operational environment.

ules and guidelines shall include-provisions for the following aspects.

pection and test requirements, including acceptance or rejection criteria, shall be de
expressed in an unamhigtious and quantified manner.

t and component accessibility shall be ensured for inspection and test.

brance methods)~that ease dimensional inspection performance (such as funct]
rances) shallde defined.

a) The prd
represe

b) Design
1) Insj
and

2) Par
3) Told
told

4) Red

loo

ide$tification and location (such as test points, modularity, built-in test software and feed

ommended design techniques shall be defined as a means of facilitating fault deteq

s):

over

are

es to

etc.).

nder

fined

ional

tion,
back

6.4.5 Operability

The product shall be so designed that it can be operated safely and easily in accordance with
programme constraints and requirements, throughout its whole life cycle including handling, storage,
transportation, integration and operations.

6.5 Standards and procedures

6.5.1 General

The supplier shall establish and maintain standards and procedures for the preparation and
maintenance of drawings and technical specifications.
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6.5.2 Provisions

Standards and procedures shall include provisions for the following aspects:
a) Requirements shall be clearly expressed and consistent.

b) Critical items shall be identified on technical documents.

c) Technical documents shall specify

1) functional performances and operational requirements, including dependability and safety
requirements,

2) applicable design and construction requirements proper to ensure producibility, ¥epeatability,
testability and operability of the product,

3) required verifications methods as review of design, analysis, inspectiorw’ or tests, including
acceptance or rejection criteria,

4) reference to process and material specifications,
%) identification methods,

6) marking method and position,

T) required cleanliness levels, and

#) temperature and humidity levels.

d) Physical and functional tolerances shall always-be defined and controlled to avoid the use of
frrational limits and to ensure interchangeability.

6.6 | Verification

6.6.1 General

The $upplier shall implement a. QA programme to ensure that satisfactory provisions are [defined and
implemented in order to verify/that the project verification requirements are met, by gnsuring the
following.

nd provides the,erganized base of data upon which qualification and acceptance is incrementally

a) }:equirement verification is performed progressively, as each stage of the project iy completed,
eclared.

b) Top-down.requirement allocations and bottom-up requirement verifications are cgmplete and
¢onsistent.

c) Asystem for tracking requirements and verification of results is established and maintgined during
the whole project life cycle.

d) Verification methods are adequate and consistent with the type and criticality of the requirements.

e) Appropriate reference to the verification documentation is recorded and status updated at project
reviews up to final acceptance.

6.6.2 Design verification analysis

a) The supplier shall implement a QA programme to ensure that the objectives of the analysis are
clearly defined in relation with the development logic defined in the verification plan.
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b) The following items shall be identified:
1) reference of the configuration item definition under analysis;
2) environmental constraints considered in the analysis;

3) basic assumptions, analysis methods, mathematical models.

6.6.3 Designreviews

a) The supplier shall implement a QA programme to ensure that design reviews

1) are|conducted in accordance with project requirements and written procedures, and

2) 1identify and anticipate problem areas and inadequacies, and initiate correctiveyactions to
enspre that the final design meets the requirements.

b) The sujplier shall ensure that

1) quadllity requirements and criteria for design, producibility, repeatability and testability are
adejquately considered in design documentation,

2) methods and data required for procurement, manufacturing, inspection and test are available
and validated, and

3) risKs of not achieving requirements are highlighted and adequately controlled.
6.6.4 Qualification process

6.6.4.1 Qualification

The suppligr shall implement a QA programme*to ensure that all configuration items and [their
constituent |items, either off-the-shelf or specifically designed, are properly qualified with mafgins
commensurpte with the application and use@nvironment.

6.6.4.2 Qualification by similarity,

a) Qualifigation by similarity with”an identical or similar product shall be justified by provjding
evidence that the new application is within the limits of the previously qualified design.

b) Any difference in definition with respect to the reference product and any difference i the
requirefl qualification-tests shall be identified. The need for complementary qualification [tests
shall be|analysed-and the decision justified and submitted to the customer for approval.

c) For this|purpese the supplier shall

1) evaludte the as-designed or as-built configuration and related nonconformities,

2) ensure that qualification requirements and qualification ranges are compatible with project
requirements,

3) ensure that qualification test results meet the requirements and any nonconformities are
available for evaluation, and

4) ensure that qualification data of the selected model are available for review.

6.6.4.3 Qualification testing

a) The product used for qualification testing shall be produced in accordance with a full and clearly
identified manufacturing and inspection file.

16 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=7e2f6e0824b74b842fc7a37a5a64873b

ISO 27025:2023(E)

b) To obtain authorization to initiate qualification tests the supplier shall demonstrate that:

1) The qualification model is fully representative of the flight model and any diffe
been analysed to evaluate their effect on the qualification status.

rences have

2) Inspection and test requirements are expressed in an unambiguous and quantified manner

including:
i) testsequence;

ii) test conditions;

1ii) teststandards, if any,
iv) applicable test levels, durations and tolerances;
v) accuracy in measurement.

3) The qualification test procedures and facilities are defined, available, and con
requirements of Clause 9.

6.6.4.4 Qualification status reporting

a) The supplier shall track, record and periodically report to£he customer, the qualificat
gll deliverable items as well the progress of the qualification programme.

b) Lists showing qualification status of items shall be made available at the various proje

6.6.4.5 Maintenance of qualification

Once the design has been qualified, all subsequernt changes, deviations and anomalies shall
for their impact on the qualification status ahd requalified as necessary.

6.7 | Design changes
The supplier shall implement a QA'programme to ensure that all design changes and modi

identified, documented, reviewed and approved before their implementation.

7 QArequirementsfor procurement

7.1 | General

The supplierishall control the procurement activity to ensure that all items and servic
conformtorbusiness agreement requirements.

form to the

on status of

treviews.

be reviewed

ications are

bs procured

The control of procurement activity includes selection of procurement sources, control

of purchase

documents, surveillance of lower-tier suppliers and control of incoming items.
7.2 Selection of procurement sources

7.2.1 General

The supplier quality assurance organization shall participate in and approve the
procurement sources.
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7.2.2 Selection criteria

a) The supplier shall select its suppliers on the basis of one of the following criteria.

1) The supplier has been certified by the final customer, and has a current approval to furnish
items or services of the type and quality level being procured.

2) The supplier is furnishing, or has furnished within the past two years, items or services of the
type and quality level being procured under other contracts with the final customer.

3) The supplier has demonstrated continuous capability to furnish items or services of the type

and

quality level being procured. This capability shall be supported by objective documenta

Thip criterion shall not apply if the supplier has not furnished items or services of(the
belg procured for more than a period previously defined and approved with the castome

4) Su
awd
and

b) Due con
the naty

c) The selg

7.2.3 Rec

a) The sup
agreem
b) The sup
all the i

7.3 Prociirement documents

7.3.1 Genleral

7.3.1.1 Th
requiremen

7.3.1.2 TH
complexity

7.3.1.3 TH

lier's capability of satisfying business agreement requirements is demonstiated by 3
rd audit by the relevant customer. The results of pre-award audits shall-be docume
maintained on file.

sideration may be given to a third-party certification (e.g. ISO 9001) where appropriz
ire of the products or services to be procured.

ction of procurement sources for EEE components shall b€ in*accordance with ISO 146

prd and list of procurement sources

plier shall establish and maintain records of all)procurement sources involved in bus
ent performance.

hformation in the records above, for inférmation.

[s are properly defined in the procurement documents.

e supplier shall pass on customer PA requirements tailored to reflect the content
pf the subject of the procurement activity.

are traceabl

7.3.2 Pro

e and can be demonstrated.

curement documents

The procurement documents shall contain, by statement or reference:

a) comprehensive technical descriptions of the items and services to be procured,

tion.

type
I.

pre-
nted

te to

21-1.

ness

plier shall submit to the customer, upon request, the list of procurement sources, inclyding

e supplier shall enSure that supplies are precisely identified and that all applifable

and

e supplier shall ensure that requirements contained in all levels of procurement docun||ents

b) details of the applicable requirements, such as requirements for preservation, packaging, marking,
shipping, accompanying documentation and provisions for limited-life items,

c) details of QA activities to be performed, such as inspection and test characteristics, records and
reports,

d) details of supplier's QA activities at source, and
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special acceptance conditions.

7.3.3 Review of procurement documents

The supplier's quality assurance organization shall review procurement documents prior to release, to
verify the correct selection of procurement sources and appropriateness of their content.

7.3.4 Product assurance documentation to deliver

A detailed list of the product assurance documentation to be delivered at the different milestones of the
project shall be agreed by the customer.

7.4

7.4.1

The

Surveillance of procurement sources

General

supplier shall exercise surveillance over all the activities carried _out by its supp

business agreement performance.

7.4.2

The 4
read
pers

7.4.3

The

surv

a)

b)

c)
d)
e)
f)
g)

q

q

|
I

]

Surveillance programme

bnnel at its suppliers' facilities and source inspection

Criteria for surveillance

supplier shall consider the following criteria to define the most appropriate type a
pillance.

bquipment not available at suppliex's facility).

Verification tests are destructive in nature and the quality cannot be verified solely b
r test at supplier's facility.

Manufacturing and AIV of complex equipment or subsystems (e.g. payloads).

‘unctional criticality and technical complexity of the supplies.

The degree of responsibility placed on the procurement source.

Past performance or quality history of the lower level supplier is marginal.

liers during

urveillance programme shall include, to the extent appropriate, audits, reviews (e.g. mgnufacturing
ness review), mandatory inspection points, as well as_direct supervision by suppli¢r's resident

hd extent of

Testing or critical inspections cannot be accomplished by the supplier (e.g. environmjents or test

y inspection

$upplies are designated for direct shipment from source to a customer site or the using site.

7.4.4 Surveillance of lower level suppliers

The supplier shall ensure that each of its suppliers implements adequate surveillance on their lower
level suppliers, in accordance with the same criteria.

Surveillance may be delegated by the customer to third parties.
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7.5 Receiving inspection

7.5.1 General

a)
b)
ISO
3) Lot
staj
c) Receivil
and anyj
7.5.2 Rec

Receiving in

a)
b)

c)

d)

e)
f)

g)
h)

j)

k)

20

The supplier shall take appropriate actions to ensure that all incoming supplies, including
documentation and packaging, whether delivered on its own premises or elsewhere, conform to
the requirements of the procurement documents.

Inspections shall be performed in accordance with established procedures and instructions, to
ensure that quality level is properly determined.

1) Saniptimgprans IMTeceivimgimspection are defimed ms>.9-2.—____________________ |

2) Receiving, inspection, handling and storage of components shall be as define

verifica

visual ipspection of the delivered items;

verifica

confornpity to the ordering data;

verifica
documsd

verifica

perforni
specimg

identifi

identifi
inspect

1) iten

14621-2:2019, 5.19.

ndards.

g inspectors shall have available the procurement documents, §pecifications, drav
other document relevant to incoming supplies as required in the procurement docum

piving inspection activities
spection activities shall include:

Lion of the packaging conditions and of the status-dfenvironmental sensors;

Fion of correct identification and, where appropriate, configuration identificatiol

Fion of the evidence of inspection~and tests performed by the supplier and assoc
ntation;

Fion of the performance of supplier's source inspection, when required;

lance of inspectionsand tests on selected characteristics of incoming supplies or
ns submitted with(the supplies;

ration of the slielfTife of limited-life items;

ration of the inspection status and physical separation of the supplies in the rece
on areaaecording to the following categories:

hs-for Which the receiving inspection has not been completed;

or batch acceptance of materials is defined by documented process, ‘spécifications or

ings
ents.

h for

jated

test

iving

2) con

forming items;

3) nonconforming items;

prevent

ion of unauthorized use of uninspected items;

identification of the items to be released for production with conformity status and traceability
data to be recorded in manufacturing documents;

maintenance of receiving inspection records (see 7.5.4).
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7.5.3 Customer furnished items

a) Receiving inspection of items supplied by the customer shall consist, as a minimum, of the
verification of identity and integrity after transportation.

b) Additional inspections and tests shall be as specified in the business agreement.

7.5.4 Receiving inspection records

Receiving inspection records shall be maintained to ensure traceability and the availability of historical
data to monitor supplier performance and quality trends.

8 QA requirements for manufacturing, assembly and integration

8.1 | General

The fupplier shall ensure that the deliverables are built, assembled and integrated to the approved
configuration baseline, in a planned, controlled and reproducible mannen

8.2 | Planning of manufacturing, assembly and integration‘activities and assocjated
docyuments

8.2.1 General

The upplier, after a complete review of all requireinients defined by the design and [engineering
documentation, shall plan manufacturing, assembly and integration operations in coordination with
inspections and tests.

8.2.2 Planning content

The planning of manufacturing, assembly and integration operations and inspections shallbe reflected
in the manufacturing plan or flow: chart for the product, which shall clearly depict the [sequence of
operptions and associated inspeetions and tests. It shall include the identification of KIPs and MIPs (see
8.9), together with the reference to the procedures by which the various activities are performed and
the required cleanliness levels’and temperature and humidity requirements of the facilities.

8.2.3 Adequate instructions, such as shop travellers which describes and records the flow of an item
throyigh the manufacturing process and is associated with the item, shall direct the actual performance
of manufacturingy assembly and integration operations and inspections, to ensure that the activities
proceed in anrorderly manner and according to the planned sequence.

8.2.4 Manufacturing, assembly and integration documents

Manufacturing, assembly and integration documents shall be issued and maintained in accordance
with established and formal procedures.

8.2.5 Documents review

8.2.5.1 The quality assurance function shall review and approve such documents, and any
modifications thereof, to ensure that they include or refer to

a) identification of the item to be manufactured or equipment to be used,
b) configuration data, including parts lists, drawings, changes and specifications,

c) identification of the production and inspection equipment (e.g. tools, jigs and fixtures) to be used
for the manufacturing, assembly and integration of the item,
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d)
e)

f)
g)
h)
i)

identification of critical characteristics as defined in ISO 23460,

detailed definition, by description or reference, of manufacturing, assembly, integration,
inspections and test operations to be performed, and special conditions to be maintained,

provisions for inspections and tests to be witnessed by customer representative,
accept or reject criteria (with tolerances) and workmanship standards,
details of sampling inspection procedures to be used, if any, and

detailed procedures for the activities to be performed.

8.2.5.2 Or1fly newly-created shop travellers shall be reviewed unless subsequent travellers incorpprate

a significant change of inspection requirements or order of events.

8.2.6 Support documents and instructions

The supplier shall also provide for detail support documents and instructions, such as drawjings,

procedure and instruction sheets, to enable operations to be correctly performed.
8.3 Manufacturing readiness reviews

8.3.1 General

The supplief shall perform an internal review of the readinessifor manufacturing, prior to startinjg the

manufacturg of the first flight-standard product.

8.3.2 Objectives

The manufafcturing readiness review shall evaluate systematically the following aspects:

a)

b)

‘)
d)

e)

f)
g)

status ¢f product definition and requirements, differences with the status of the qualifichtion
model, dnd impacts of these differences;

status df manufacturing, assembly,)inspection and test documentation, differences with the status
of the gpalification model, and impacts of these differences;

validatipn status of manufacturing processes, with particular emphasis on critical processes;

implementation of adequate dispositions for risk reduction, as defined by risk assessment, intp the
manufafturing, assembly, integration, inspection and test procedures;

availability ofwequired production, measuring and inspection equipment, and calibration status,
when rglevant;

1 li £ i1y il PRI N s d ol L 1 1
Cleanliness-orracitics, witirrespectto e requireta CreaieSSTeveTs;

facility temperature and humidity with respect to requirements.

8.4 Control of processes

8.4.1 General

a)

b)

22

The supplier shall monitor all processes used for manufacturing, assembly and integration, and
shall enforce all applicable process requirements.

All manufacturing processes shall be covered by documented process specifications or standards.
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c) Process specifications shall include QA provisions, methods for inspection and test, number of
samples, accept or reject criteria.

d) Process witness samples shall be stored in proper conditions, as long as necessary.

8.4.2 (Critical processes

The supplier shall establish and implement procedures and controls for critical processes, to ensure
that:

a) critical processes are validated for the intended application by documented process specifications

rstandards;
b) Iersonnel who perform critical processes or evaluate the process performance are [trained and
¢ertified or can demonstrate their proficiency through their regular activity,

) faterials, equipment, computer systems and software, and procedures iny6lyed in the performance
f the critical process are validated and monitored, and

d) ¢oordination is maintained with the cognizant engineering functign;to ensure proper|selection of
tthe non-destructive or destructive methods for the evaluation of.process performance

8.4.3 Statistical process control

Wheh applicable, statistical methods for process control should be used for early detection qf significant
varidtions in manufacturing processes, in order to determine, analyse and eliminate the causes of
undgsirable variations.

8.5 | Workmanship standards

8.5.1 General

The $upplier shall employ workmanship standards throughout all phases of manufacturing, assembly
and integration, to ensure acceptable and consistent workmanship quality levels.

8.5.2 Identification of criteria

Workmanship standards.shall identify acceptance or rejection criteria.

8.5.3 Samples

Physjical samples or visual aids shall be reviewed and agreed by the customer when they pre used for
the purpose:efacceptance or rejection of items.

8.6 | Materials and parts control

8.6.1 General

Requirements for the selection and control of materials and parts are defined by documented process
specifications or standards.

The supplier shall ensure that only conforming items are released and used, and that those not required
for the operation involved are removed from work operation areas.
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8.6.2 Items marks

Items having limited-life or definite characteristics of quality degradation or drift with age or use shall
be marked to indicate the dates, test times or cycles at which life was initiated and at which the useful
life expires.

8.6.3 Sensitive items

Sensitive items shall be processed or manufactured, inspected and tested in a controlled environment
to prevent any degradation.

8.7 Equipment control

8.7.1 TooLs

a) The supplier shall make provisions for accountability, identification and,‘maintenande of
manufafture, assembly and integration tools.

b) Manufafture, assembly and integration tools shall be checked for it§~dimensional accuracy,
regarding the product drawings, and correct function.

c) Tools shall be approved by the quality assurance organization prier to use. The approval shall be
stamped on the tools and recorded.

d) Tools sHall be checked for accuracy during the production life.at adequate intervals.
e) Tools shall be submitted to re-approval following modification.

f) Tools shall be properly stored to prevent misuse, damage and deterioration.

g) Unnecessary tools shall be removed from working areas.

h) Recordg shall be kept of all manufacturing.tools.

8.7.2 Equlipment for computer-aided:manufacturing

a) The sugplier shall ensure that Coimputer-aided techniques and data for processing and machjning
are valiflated prior to use andcontrolled during their use in manufacturing.

b) In particular, provisions:shall be made for the testing, approval and configuration control df the
softwarje involved and.prevention of its being tampered with.

8.8 C(leanliness-and contamination control

8.8.1 Ger1eral

a) The supplier shall establish controls for molecular and particulate cleanliness of spacecraft
hardware and facilities, and the limitation of sources of contamination.

b) The controls to be applied shall be defined in a cleanliness and contamination control plan
consistent with requirements as defined in 8.8.2 b).

8.8.2 C(Cleanliness levels

a) Contamination-sensitive items shall be cleaned, controlled and maintained to the required
cleanliness levels.

b) The required cleanliness levels for all levels of flight hardware shall be indicated on drawings,
specifications, procedures, or other documents controlling the manufacture, assembly, integration
and test of the items.
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8.8.3 C(Cleaning materials and methods

The supplier shall develop detailed methods for attaining the cleanliness levels required for the
hardware.

8.8.4 Contamination control

a) Contamination shall be prevented to the maximum extent possible by operating in clean working
areas and by proper handling, preservation, packaging and storage.

b) Contammatlon sensitive items fabrlcated or processed in contammatlon controlled environments
i less specific

recautions are taken to protect the items concerned from contamination.

c) $pecific protection measures, such as protective dust covers, shall be implemented to protect
¢ontamination-sensitive items when they are integrated in a higher-level of assembly.

8.8.3 Cleanliness of facilities

Fabrication, assembly and integration of contamination sensitive items-shall be conducted in facilities
that provide cleanliness levels compatible with the required productcleanliness.

8.9 | Inspection

8.9.1 General

Inspection and tests shall be planned at the points*of the manufacturing, assembly and| integration
flow|where maximum assurance for correct prgeessing and prevention of unrecoveralle or costly
noncpnformities can be obtained.

8.9.2 (Critical characteristics

All critical characteristics identified in the critical item control programme shall be inspdcted, where
feasiple.

8.9.3 Self-inspection

Self-inspection by the‘operators performing the associated manufacturing, assembly and integration
activfities shall not be considered sufficient for critical characteristics.

8.9.4 Mandatory inspection points (MIPs)

Amopg therinspections and tests as part of the manufacturing, assembly and integration flow, some
selected 1nspect10ns among key 1nspect10n pomts (KIPS) performed by the suppller called mandatory
inspe 3 d 3 3 final or next
contractual customer

8.9.5 MIPs agreement

MIPs shall be agreed with the customer.

8.9.6 MIPs selection

MIPs shall be selected in accordance with the criteria as defined below, when one or more of the
following conditions apply.

a) When maximum visibility of quality is given.
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b)

d)

f)

g)

h)

i)

j)
k)

When critical processes are performed.

Where the next step of the manufacturing sequence:

1) isirreversible, or

2) makes the item difficult and costly to disassemble for inspection, or
3) renders the location inaccessible for inspection.

When the item, once installed in the next higher assembly damages by its failure the higher
assembly.

When pLevious failure history of the item indicates a need for inspection.

When a| potential adverse impact on the properties and integrity of the end product could re¢sult,
owing tp the criticality or complexity of the manufacturing step.

When testing or critical inspections cannot be accomplished by the supplier (exg\environmerits or
test equipment not available at supplier's facility).

When verification tests are destructive in nature and the quality cannot be verified solely by
inspection or test at the supplier's facility.

When manufacturing and AIV of complex equipment or subsystenis/(e.g. payloads) is planned.
When ppst performance or quality history of the lower level supplier is marginal.

When ap item is going to final inspection.

Criteria g) tp j) shall be considered together with the criticality and complexity of the supplies anf the

supplier's experience with the lower level supplier.

8.9.7 MIBs invitation

A MIP shall require an invitation with the.agreed notice before the event, and the participation qf the

customer, of their written agreement to_proceed without their participation.

8.9.8 Inspection and tests status-identification

The supplier shall make proyisions for a positive identification of the inspection and test status of any
items at any stage of the manufacturing, assembly and integration cycle, starting from the incoming

inspection yp to shipping’ofthe end item.
8.10 Specific requirements for assembly and integration

8.10.1 Conitrol of temporary installations and removals

a)

b)

d)

26

The supplier shall ensure the management and control of flight items which are temporarily
removed or non-flight items which are temporarily installed to facilitate assembly, integration,
testing, handling or preservation of the end item.

The control shall be initiated upon installation or removal of the first temporarily installed or
removed item and shall be maintained through delivery and use of the end item.

Records of temporary installations and removals shall be established and maintained.

Temporarily installed items shall be accounted for to prevent their being incorporated in the final
flight configuration.
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8.10.2 Logbooks

a)

b)

d)

e)

8.11 Manufacturing, assembly and integration records

The supplier shall prepare and maintain system, subsystem and equipment logbooks in accordance
with DRD in Annex B for all operations and tests performed on the item during the period to be
covered by the logbook.

Equipment logbooks shall start with the first qualification or acceptance test after assembly.

Subsystem and system logbooks shall follow-on from the individual equipment logbooks to form a
full record.

The logbook shall accompany the hardware whenever it is placed in the custody of another
rganization and this organization shall update it.

he logbooks shall contain historical and quality data and information which\is significant for
peration of the item, including nonconformities, deviations and open tasks.

Manfifacturing, assembly and integration records shall be established”annd maintained, tq provide all

manfifacturing, assembly, integration and inspection data required for traceability.

9

9.1
The

acceptance tests, including the maintenance of qualification.

9.2
The

agreement requirements.

9.3

9.3.1 General

The
and
and

9.3.2 _‘Verification of test equipment

Testing

General

Fequirements of this chapter shall be applicable; in particular, to development, qualification and

Test facilities

supplier shall ensure that test-facilities, either internal or external, conform to the business

Test equipment

supplier shall,ensure that computer-aided testing techniques and data are validated [prior to use
fontrolled duting their use in testing. In particular, provisions shall be made for testipg, approval
¢onfigurdtion control of the software involved and prevention of its being tampered with.

It shall be possible to verify the correct operation of all items of test equipment without having to apply
them to the test item.

9.4

Test documentation

9.4.1 Testprocedures

a)

The supplier shall implement a QA programme to ensure that tests are performed in accordance
with documented procedures, which shall include, as a minimum:

1) scope of the test, including the identification of the requirement being verified;

2) identification of the test object;
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applicable documents, with their revision status;
test flow;

test organization;

test conditions;

test equipment and set-up;

step-by-step procedure, including definition of specific steps to be witnessed by QA personnel;

3)

4)

5)

6)

7)

8)

9) rec

10) pas

11) gui
b) Test prd
9.4.2 Tes|

The supplie
include, as 4|

a)

referen
actual t

b)
A

test dat

summa

1 yolh S
D1 uuls Ul Udtd,
5 or fail criteria and test data evaluation requirements;
lelines or criteria for deviation from test procedure and for retest.

cedures and reports shall be reviewed and approved by the QA function.

[ reports

" shall ensure that all tests are comprehensively documented ifvtest reports, and that]
minimum:

fe to the applicable test procedure, and description of the deviations from it durin
psting;

h records and evaluation;

"y of test results.

9.5 Test performance monitoring

9.5.1 General

On the basij
the most ap
test procedt

9.5.2 Tesl

Test witness
at the settiy
recording of

of an analysis of the test-plan, the supplier's QA function shall define within the test]
propriate way to monitgr the performance of test activities, to ensure the adherence t
ires, and that any deyiations are properly documented and treated.

[ witnessing

ing by supplier's QA personnel shall be considered when manual intervention is perfor

test parameters or results is available.

9.5.3 Tes

they

b the

plan
o the

med,

1g-up, start'and end of continuous fully automated test sequences, or when no automnatic

[ ofcritical characteristics

All testing activities related to critical characteristics as identified in the critical items control

programme

shall be included in the inspection plan and shall be certified.

9.5.4 Self-certification for test activities

Self-certification by the operators performing the test activities shall not be considered sufficient for
critical characteristics.

9.5.5 Testing activities subject to QA certification

Testing activities or results to be subject to formal QA certification shall be identified as such in the
relevant test procedure.

28
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9.5.6 Testing of hazardous operations

Testing shall be subject to the requirements for the control of hazardous operations defined in
ISO 14620-1.

9.5.7 QA authority

Where safety of personnel or damage to items or associated test equipment is possible, QA personnel
shall be given direct authority to stop the test or shall give immediate access to anyone who holds such
authority.

9.6 | Test reviews

9.6.1 General

The gupplier shall implement a QA programme to ensure that formal reviews,are performedl before and
after major portions of qualification or acceptance tests.

9.6.2 QA function representation

The QA function shall be represented in the formal boards established for the review of readiness for
testing and testing accomplishment.

10 QA requirements for acceptance and delivery
10.1 General

10.1}1 Acceptance process

The pupplier shall establish a formal adceptance process for all deliverable items, at any|contractual
level] to ensure that conformity of the_ items to be delivered is fully assessed and documentgd.

10.1{2 Preparation of itemsfor delivery

The supplier shall also ensure that the preparation of the items for delivery and the physjcal delivery
itself are performed in.such a way that quality degradation is prevented.

10.2 End item data package

10.2{1 General

The supplier shall provide an EIDP for each deliverable end item.

10.2.2 Basis for formal acceptance

The EIDP shall constitute the basis for formal acceptance reviews.

10.2.3 EIDP objectives

The EIDP shall include the set of documents and records for further integration, testing and operation
in higher-level assemblies.

10.2.4 EIDP content

EIDPs shall be maintained and integrated into higher-level EIDPs during subsystem or system
integration and testing.
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Detailed requirements for the contents of EIDPs are defined in DRD in Annex C.

10.3 Delivery review board (DRB)

10.3.1 General

The supplier shall ensure that a DRB is convened prior to the delivery of equipment, separately

assembled s

ubsystems, test equipment or handling equipment for higher-level activities.

10.3.2 DRB functions

The DRB fu
and chaired

10.3.3 DRB composition

The DRB sh
a) represe
1) pro
2) PAj
3) eng
b) submitt
1) pro
2) PAj

3) eng

c) higher-level customers' representatiyes, as observers.

10.3.4 Cus

If the final
given due n(

10.3.5 DRB responsibilities

The DRB shi

ctions shall be fulfilled by the final acceptance review defined in the business agree
by the customer.

1l be composed, at least, of the following members:
htatives of the receiving organization:

ect manager, or authorized representative, as chairman;
manager, or authorized representative;

ineering or design manager, or authorized representative;
ing supplier's representatives:

ect manager, or authorized representative;

manager, or authorized representative;

ineering or design manager, or authiorized representative;

fomer participation

ustomer reserves the-right to attend DRBs at any lower level as an observer, they shd
tice of such a DRB meeting.

in writing that:
a) theite i i i {OTT;

11 be responsible for authorising the shipment of the items under acceptance, and certi

ment

11l be

fying

b) theitems are free from material and workmanship deficiencies;

c) all nonconformities are closed-out, or corresponding plans, compatible with the delivery, are
accepted;

d) the relevant EIDP is complete and accurate.

10.3.6 Delivery authorization

Delivery shall only be authorized by the unanimous agreement of the DRB members and the declaration
of conformity (see DRD in Annex D) is available and signed by the supplier responsible.

30
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10.4 Preparation for delivery

10.4.1 Packaging

The supplier shall ensure that packaging materials, methods, procedures and instructions provide for
protection of items while at the supplier's plant, during transportation, and as far as is practicable after
their arrival at destination.

10.4.2 Marking and labelling

The
and

10.5 Delivery

10.5}1 Shipping control

a)

b)

10.5{2 Transportation

The

11

11.1 General

The

The

supplier shall ensure that appropriate marking and labelling for packaging, storage, tr

nsportation

ghipping of items are performed in accordance with the applicable specifications.

The supplier shall ensure that the items to be shipped from its plant.are inspected bg
dnd found to be complete, adequately preserved and packaged, correctly marked and g
by all the required documentation.

MAccompanying documentation shall include the EIDP and;\attached to the outside of {
¢ontainer, the handling and packing or unpacking proceduire and any relevant safety pi

supplier shall make provisions for the prevention of damage to items during transport

Operations

DA requirements for operations affect

=3

he space segment,

=3

he space transportation system,

the mission products and services,

=

he groundysegment, and

=

he epérators.

fore release
ccompanied

he shipping
ocedures.

htion.

pprnfinn ofa cycfnm starts after final nr‘r‘npfanr‘p

Reusable flight equipment shall be controlled at each reflight in the same manner as other equipment.

11.2 Basic quality concepts for operations

11.2.1 Mission quality

Mission quality is the totality of features and characteristics of a mission that bear on its ability to
satisfy the customer requirements.

Mission quality includes

degree of achievement of the required performance levels,
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— successful prediction of real-life environment,

— securing of adequate margins,

— validation of in-orbit test and calibration methods (including ground segment),
— availability of the delivered services (e.g. outages),

— performance of the logistic support,

— quality of mission products, and

— service ffe:

11.2.2 Qudlity of mission products and services
a) As partjof the ground mission support, the QA function shall ensure that

1) the| products, results, or services obtained from operating the system' meet custpmer
reghirements and needs, and

2) thelquality level of mission products is maintained throughout the specified mission lifetime.

b) Qualityjof mission products, or services shall be agreed with their,customers or users. Definition of
quality fncludes such parameters as

1) timgly availability of products and services,
2) correctness of data,

3) avajlability of data,

4) perpmissible information degradation,

5) makimum tolerable outages, and

6) usef friendliness.

11.3 Validption of the system

Both the grqund and space segitnent shall be validated before the system is declared operational.
11.4 QA requirements

11.4.1 QA plan for:operations

a) The suppliershall prepare, maintain and implement a QA plan for operations or for major phages of

the Ope Fationcs ta describe how all OA annlicable reauirements are imnlemeontod
o> tO-GES e OV A p P e e e e R e S S R pre R et e e

b) For all operational phases or subphases having different features, different hazards and different
critical operational requirements, the QA plan shall highlight those specific features and identify
which corresponding QA provisions are made in order to conform to mission requirements and
minimize associated risks.

11.4.2 Operations planning

The supplier shall implement a QA programme to ensure that operations are carried out in accordance
with a planned and demonstrated process, and that all elementary operations including back-up
operations, especially the critical ones (e.g. time critical, and safety critical) are covered by written
procedures.
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11.4.3 Operational demonstration

a)

b)

d)

f)

11.4}4 Training and operator certification

a)

b)

)

The supplier shall ensure that a demonstration of the operational ability has been achieved prior to
the start of an operational phase, through simulations of operations in a sufficiently representative
environment, with regard to

1) physical environment, such as vacuum, microgravity and temperature,

2) configuration of flight and ground segments, including hardware, software, databases, and
simulators,

3) _sequence of operations,

4) operational procedures and associated tools, and
3) operators.

Major deviations from the operational environment shall be assessed for theimpacts or] the validity
of the conclusions of the demonstration.

Pemonstration of the operational ability shall specifically include
1) maintainability or availability,
2) safety or human interface,

3) environment,

N

}) cleanliness, and

$) ability to supply products or services megting quality requirements as expressed ip 11.

Where an operational phase or subphase includes critical operations (e.g. safety, and mission)
the related critical operations or alkthée operational phase or subphase demonstratipns shall be
dpproved by a board independent of'the project.

The board shall include space: and ground-segment representatives, customer representatives and
DA personnel of representedientities.

When the operational “environment changes, the need to reperform the demomstration of
pperational ability shall be assessed.

The supplief shall identify areas requiring training and operator certification for the|operational
phase.

.

[raining shall be performed in an environment recognized as sufficiently representative of the real

nnv')flr\nq] {‘AV\FI(‘TIIP")"I{'\V\ m V\’JV“"!!"I'I]’JI" for critical anoratiane (n g _amoragoncy and lme Crltlcal
G oo O+t oo porereaic o rerea—o Perteohs e E—eHergency;—ha

situations).

When the operational environment changes, the need for additional training shall be assessed.

11.4.5 Operations anomalies and feedback corrective loop

a)

The supplier shall establish and maintain a documented system for the control of all nonconformities
and anomalies detected at any stage during operations, with regard to

1) the spacecraft,
2) operational documents and data,

3) facilities, hardware and software related to operations,
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4) human errors,

5) end product and services, and

6) complaints from final customer and users.

b) The system shall provide for an effective feedback loop to prevent recurrence. In general, the
established system for the handling of any anomaly shall conform to the requirements of 5.6.

c¢) Competent and authorized personnel from quality assurance, engineering and operations shall be
available and support the NRB functions in close cooperation with the flight control, training, and
mission centres as appropriate.

11.4.6 Alerts

Identified a

provisions defined in 5.7.

11.4.7 Pro

a) The QA
as user

b) When ¢

product quality.

c) Implem
initial o

b) testing
c) accepta

d) traceab

34

homalies likely to recur during similar missions shall be reported in conformity tp the
cedural deviations
function shall verify that deviations from procedures defined in relevant documents|such
manuals, operations procedures and other operations-supperting documents are justjfied,
documented and validated before application.
hanges to procedures are implemented without validation, the QA function shall enjsure
that thgse changes have no impacts on the space segments‘safety or reliability or on the mision
entation of contingency procedures to meet aii‘urgent safety demand, not identified bfy the
perational procedures, shall be documented-and traceable.
11.4.8 Genleral requirements
The following requirements shall be applied:
a) cleanliness and contamination con{tol (see 8.8);
[see Clause 9);
hce and delivery (s€e’Clause 10);
lity (see 5.4)
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Annex A
(informative)

Ground support equipment (GSE)

A.1 General

For

A2

A2

Desij

Nev

A.2.2 Design and verification

b)

.1 Design quality requirements for GSE

the definition of GSE, see ISO 10795.

Development

grtheless, the following requirements generally apply:
lestability;
gvailability (reliability plus maintainability);

gafety;

ife duration;

perability (man-machine interface, completeness and clarity of operational prog
anuals);

gbility to interface as necessary with space segment in a safe way.

The supplier shall implemeént a QA programme to ensure that:

1) internal design-and verification standards are used or developed correspondi
techniques tobe used and fitting with the level of complexity of the items to be dey

2) major development risks are identified and appropriate back-up solutions are antig
3) thewverification method and process are tailored to the:

-~ complexity of the item to be verified,

— criticality of the function to be implemented by the GSE item, and

— inherent criticality of the item itself.

bn quality requirements are strongly linked to the function to be<dmplemented by the GSE item.

edures and

ng with the
reloped;

ipated;

As a minimum, all GSE requirements that affect the interface to flight hardware or affect safety

shall be verified.
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A.3 Configuration control

The supplier shall implement a QA programme to ensure that a configuration control function is
implemented covering all elements of the GSE and, as a minimum, allows to:

a)

identify the baseline documentation and product definition associated with formal contractual
milestones, and

b) trace subsequent modifications when affecting contractual requirements.

A.4 Production

A.4.1 Profcurement

a)

b)

The su

satisfacforily, through:

1) pre

technologies,

2) cerf

items (see 7.2.2), or

3) evidlence, documented by existing design, development, production and quality standar
havling similar experience associated with known success.

Procurd

as appr

ppriate and conform to the requirements in 7.3:

A.4.2 Manufacturing, assembly, integration and test

Unless prov

practices when these are already documented and recognized for similar items.

A.5 Delivery

A.5.1 End item data package

The acceptance data packageZshall contain as a minimum:

a)
b)
‘)
d)

e)

informdtion regarding interfaces,

deviatidns from-eontractual requirements,

declara

ion, of conformity to an identified baseline,

bplier shall ensure that selected suppliers have a demonstrated abilityDto perform

vious supply of items similar or more complex in the same field 6f techniques| and

ification covering similar design, development and productign®as applicable for sifnilar

1s, of

ment documents shall clearly identify qualification and receiving inspection requirements

en necessary, the supplier and its lgwer-tier suppliers should not deviate from their uisual

data necessary to understand the functioning of the item, and to operate and maintain it in a safe

and eas

y way, and

safety data or certification(s).

A.5.2 Acceptance

a)
b)

36

The acc

Acceptance shall be achieved through a formal review process.

eptance process shall include:

1) acceptance plan;

2) necessary inspection and test procedures;
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3) comprehensive inspection and test reports.

NOTE Acceptance can be through a simple inspection process for simple items.

A.5.3 Delivery board

a) Acceptance of major elements of the GSE shall be granted by a delivery board.

b) The delivery board shall include QA representatives from the supplier and the customer.

A.5.4 Delivery

The requirements of the listed subclauses are applicable to the delivery of ground itemsand handling,

stordge, packing and shipping activities:

a)
b)

c)

A.6

The
and

a)
b)
‘)
d)

A7

a)
b)

f
q

1

documentation and data control (see 5.1);

reparation for delivery (see 10.4);
elivery (see 10.5);

andling, storage and preservation (see 5.8).
General requirements

riticality of the GSE item:

raceability (see 5.4);

|
|

q

Iletrology and calibration (see 5.5);

onconformity control system (see 5:6).

Maintenance

Maintenance activities shall be planned.

ollowing requirements of the listed subclauses shall be tailored in accordance with th¢ complexity

Maintenance demonstration shall be performed in order to prove that maintainability r¢quirements
gre satisfied in theyreal operational environment.
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Annex B
(informative)

Logbook — Document requirements definition

B.1 General

This docun]
logbooks.

This DRD d
vary depen
requiremen

This DRD ig
definitions (

This DRD d
DRD, the ter]

B.2 Desc

The logbooK
item are rec
the progran

This docum
acceptance

B.3 Appl

Equipment logbooks shall start with the first qualification or acceptance test after assembly.

Subsystem 4§
record.

The logbooK
and this org

The logbool

ling on product level (i.e. equipment, subsystem, and system) and speeific contra
[S.

applicable to all projects using International Standards. This DRD) uses terminology
ontrolled by ISO 9000.

bfines the data requirements of the logbooks required by 8.10.2. For the purposes o
ms and definitions given in ISO 14300-2 apply.

ription and purpose

is the document in which the data related to-the integration and testing of a configur

ime life cycle, beginning with the first qualification or acceptance test.

ent shall be included in the EIDP tocallow a full visibility of the product history durin
pf the deliverable hardware by thejcustomer.

jcation and interreldtionship

ind system logheoks shall follow on from the individual equipment logbook to form

shall accompany the hardware whenever itis placed in the custody of another organiza
anization shall update it.

ks”shall contain historical and quality data and information that is significant fo

ent requirements definition (DRD) establishes the data content requirements)fer

the

bes not define format, presentation or delivery requirements for the logbooks, which can

ctual

r and

F this

htion

prded in chronological order to provide thenecessary events traceability at any time dyring

o the

h full

tion,

- the

operation o

tireTtenT:

The logbooks shall be used to perform the intermediate TRRs or PTRs, KIPs, MIPs, and included in the

EIDP for the

B.4 Logb

formal product acceptance review.

ook general information

B.4.1 Title

This document shall be titled “Logbook”

38
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Proper references shall be selected to clearly identify the product and the relevant applicable
documents, for example:

— configuration item description;
— programme;

— serial number:

— part number;

— model;

— ¢ontract number.

B.4.2 Cover page

The fover page for this document (see Figure B.1 for an example) shall carrythe proje¢t document
identification number, title of the document (including project identification), date of [release and
relegse authority.

The [‘contents” section shall identify the title and location of everyi section, figure, tabl¢ and annex
contgined in the document.

B.5 | Content

B.5.1 Cover page

The logbook cover page shall contain the following:

— general information,

— (ontents,

— approvals of the relevant authorities (QA, PA, PM), and

— ¢ustomer acceptance (if réquired by the contract).

B.5.2 Section 1

This|section shall certain the “hardware configuration and traceability” table, which reports all the
identification refepences of single elements composing the CI.

B.5.83 Section 2

This section shall contain the “hardware configuration change and status” table, which repgrts for each
singe_elément of the CI all the events relevant to integration, removal and replacement od the higher-
level.

B.5.4 Section 3

This section shall contain the summary list of the integration and test instructions, such as shop
traveller.

For each entry, the action start date, action performed date and action close-out date shall also be
reported.

B.5.5 Section 4

This section shall contain the summary list of nonconformities with relevant identification references,
issue date, closure dates and status, plus copy of major NCR.
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