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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-gaovernmental, in liaison with ISO_ also take part in the wark |SO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The main task of technical committees is to prepare International Standards. DraftyInternationpl Standards
adopfed by the technical committees are circulated to the member bodies for ‘voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 27025 was prepared by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee
SC 14, Space systems and operations.
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Introduction

This International Standard is intended to be applied for the management of quality assurance in space

programmes

and applications.

The formulation of this International Standard takes into account the existing International Standards prepared

by ISO/TC 1{6-(natably ISO 9000, ISO 9001 and ISO 9004) and the content of ISO 14300-1 and ISQO 14300-2.

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

— The obje
or servid

— The qud
assuran
maintain
phases,
— ass

— des

— eac

ctive of quality assurance is to provide adequate confidence to the customer thatthe end pr
e satisfies the requirements.

lity assurance policy is to ensure, in conjunction with other integrated project and pr|

ed in the relevant hardware, software and associated documentation throughout all p
by applying a programme where

irance is provided that all requirements are adequately specified,
gn rules and methods are consistent with the project requirements,

h applicable requirement is verified through a verification programme which includes one or

of the following methods: analysis, inspection, test, feview of design, audits,

— des
qua

— ass

gn and performance requirements including the specified margin are demonstrated throd
ification process,

irance is provided that the designi.is producible and repeatable, and that the specification

resuilting product can be verified and operated within the required operating limits,

— ade

(quate controls are established for the procurement of components, materials, software

hardlware items, services,

— fabr
iten]

— an(
sys

— recd

ication, integration;.test and maintenance are conducted in a controlled manner such that th
conforms to the applicable baseline,

ematicallyvand to prevent reoccurrence,

bduct

bduct

ce functions, that required quality is specified, designed-in and will betincorporated, verifiedd and

roject

more

gh a

f the

and

e end

n-conformance control system is established and maintained in order to track non conformances

DNS

rds are maintained and analysed to report and detect trends in due time for preventive/corrTctive

acti

— 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,

han

dling, packaging, preservation, storage and transportation of all items, and

— 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 International Standard 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 and
methods to be applied, where they are effective, and for the structures and methods to evolve as necessary.

Vi
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Space systems — Programme management — Quality
assurance requirements

1 3

This

implg
and d

It is

The
need

Whe
Stan

Scope

International Standard defines the quality assurance (QA) requirements for the |establishment and

perations of space systems, including disposal.

pplicable to the customer-supplier relationship for space products to the-extent agreed by

mentation of QA programmes for projects covering mission definition, design, development, production

both parties.

equirements of this International Standard and its associated referenced standards are tailored to the

5 and classes of specific projects.

viewed from the perspective of a specific project context, the-réquirements defined in this

2 Normative references

The

refergnces, only the edition cited applies. For-undated references, the latest edition of th

docu

ISO ¢

ISO 1

ISO 1

ISO

mana

ISO
Cont

ISO ?

ment (including any amendments) applies.

000, Quality management systems.<<-Fundamentals and vocabulary

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

4621-1, Space systems — Electrical, electronic and electromagnetical (EEE) parts —
gement

4621-2:2003,X Space systems — Electrical, electronic and electromagnetical (EEE) pa
ol prografmme requirements

3460 Space projects — Programme management — Dependability assurance requirement

International

ard are tailored to match the genuine requirements of a particular profile and circumstances| of a project.

following referenced documents are indispensable for the application of this document. For dated

b referenced

Part 1: Parts

ts — Part 2:

W

ISO 2346, opace Systerms — Frogramime managerment — INOon coniormmarnce cornrol Systerm

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 and the following apply.

3141

business agreement
agreement between two or more parties for the supply of goods or services

©I1SO

2010 — All rights reserved


https://standardsiso.com/api/?name=633753b182be91aea1dbc81091fe3d70

ISO 27025:2010(E)

3.1.2

ground support equipment

GSE

optical, mechanical, fluidic, electrical and software support equipment or systems used, for example, for
calibration, measurements, testing, simulation, transportation and handling of space segments or of space
segment elements

313
tailoring

process by which individual requirements of specifications, standards and related documents are evaluated
and made applicable to a specific project by selection, and in some exceptional cases, modification of existing

or addition of-rew-requirements

3.2 Abbreviated terms

3.21 Gengdral

AlV asgembly, integration, verification

DRB dellvery review board

EEE elettrical, electronic, electromechanical

EIDP eng
GSE gro

MIP ma

NRB nor
QA qud
PA pro
3.2.2 Abbr
NOTE Fd
— logbook g
— EIDP ses

— certificatg

item data package
und support equipment
hdatory inspection point
conformance review board
lity assurance

duct assurance

pviated terms relating to-document requirement definition
r document requirement.definition for

ee Annex B,

Annex Cand

of gonformity see Annex D.

BB br

i ol
adouaru

Cl configuration item

DRB delivery review board

DRD document requirements definition

DWI deviation work item

EGSE electrical ground support equipment

FGSE fluidic ground support equipment

© 1SO 2010 — All rights reserved
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FM

KIP

ICD

MGSE

OGSE

PM

flight model

key inspection point

interface control document
mechanical ground support equipment
optical ground support equipment

project manager

ISO 27025:2010(E)

PTR
PVS
QM
RFD
RFW|
SOW
TRB
TRR

Wi

post test review
procedure variation sheet
qualification model
request for deviation
request for waiver
statement of work

test review board

test readiness review

work item

4 QA programme management

4.1 | QA programme

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

a) I" requirements aré-specified through definition and implementation of adequate methods and

b)

rocedures;

set of design rules and methods has been set up and is consistent with the project teghniques and
chnologies;

c) ethods, procedures and tools have been defined and are implemented in order to proye that each
pplicable requirement is verified through one or more of the following methods: analysis, ingpection, test,

: £ ol + PUHS
ICVICTW UTUTSIYIT,  auuTtis,

d) for each configuration item there is a defined and implemented qualification approach that makes it
possible to demonstrate that the item is so designed that it performs satisfactorily in the intended
environment;

e) the approach adopted guarantees that the design is producible and repeatable and that the resulting

product can be verified and operated within the required operating limits;

f) adequate controls are established for the procurement of components, materials, software and hardware
items, services;

© 1SO 2010 — All rights reserved
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conforms to the applicable baseline;

prevent recurrence;

preventive or corrective actions to be taken;

ensure their accuracy;

fabrication, integration, test and maintenance are conducted in a controlled manner so that the end item

a nonconformance control system is established and maintained in order to systematically track and

records are maintained and analysed so that trends can be detected and reported in time to enable

equipment and tools used for inspecting, measuring and testing project items are regularly calibrated to

packaging, preservation, storage and transportation of all items;

9)

h)

i)

i)

k) procedu

[) assuran
way and

4.2 Organ

General reqy

The supplier

4.3 QA programme plan

The supplier
requirementg

The plan ma

44 QAst

The supplier

QA programine, as part of the overall PAreporting.

4.5 Personnel training and certification

451 The
personnel wh

452 Ope
programmes

res and instructions are established which provide for the identification, segregation, han

Ce is provided that the operations including post-flight and disposal are carried oot in a cont
in accordance with the relevant requirements.

ization
irements for organization and responsibilities are defined in ISO 14300-2.

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

shall prepare, maintain and implement a plan of the.QA activities, in accordance with the g¢g
in ISO 14300-2.

y be part of the overall project product assurance plan.

atus reporting

shall periodically prepare and‘submit to the customer reports on the status and progress

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

ators performing critical processes shall be trained and certified by internal or external trg
or can.demonstrate a regular and satisfactory use of the related skills.

dling,

rolled

neral

bf the

other

ining

4.5.3 Thos

B inspecting or controlling critical processes, or performing non-destructive testing and evalu

Ation,

shall be trained and certified according to national or international training programmes and standards, or can

demonstrate

a regular and satisfactory use of the related skills.

4.6 QA programme audits

4.6.1

effectiveness of the provisions defined in the QA programme plan.

The supplier shall perform systematic audits on its own performance to verify the implementation and

4.6.2 The supplier shall establish and maintain an audit plan for procurement activities on the project,

designating t

he lower-tier suppliers to be audited, the current status and the schedule for auditing.

© ISO 2010 — All rights re;
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consistent poor quality, or other problems.

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

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.

4.7

QA role in configuration management

4.71 The supplier shall ensure that configuration and data management rules are provided-fo
thosq 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 tq
suitability for release of drawings, plans, specifications, procedures and changes thereto.

4.7.3

shall pe certified against the latest approved manufacturing documentation.

4.7.4) The supplier's QA function shall ensure that:

a)

b)

c)

4.8

The

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

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 difficulties or
are expected in

+ demonstration of desigh performances,
+ development@nd qualification of new products, processes and technologies,

+ procurement, manufacturing, assembly, inspection, test, handling, storage and transpo
can lead'to major degradation in the quality of the product, and

+ product utilization or service implementation;

r, conform to

review the

During the configuration verification process the “as-built” configurationof hardware and software

the as-built documentation is properly defined, identifiedyand maintained in order to reflg¢ct approved

uncertainties

tation, which

ontributing to the Tisk management activity by identifying the QA activities accompanying
risk reduction measures;

he individual

monitoring and documenting the achievement of the specified risk reduction implementation and the

corresponding verification measures throughout all project phases.

© 1SO 2010 — All rights reserved
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5 Quality assurance general requirements

5.1 Documentation and data control

5.1.1 The QA function shall ensure that:

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

essentia

| to the effective functioning of the quality system are performed;

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

assured

against unintended use;

c) any obs(LJIete documents and data retained for legal or knowledge preservation purposes are\su

identifie

d) proper ¢
organizg
e) the doc
before r

f) docume

and kept separately from the valid documentation;

ata and documentation exchange procedures and formats are set up throughout the p
tion;

ments required by the business agreement are verified and signed by-the designated p
lease;

nts are identified and verified for adequacy, currency and incerporation of product assu

requirenpents;

g) the need

h) changes

for document approval by product assurance is identified,

to documents and data are reviewed and approved-by the same functions or organization

perform¢d the original review and approval unless specifically designated otherwise;

tably

roject

bople

ance

5 that

i) a mastef list or equivalent document control procedure identifying the current revision of documents and
data support is established and is readily available to preclude the use of invalid or obsolete docurpents
and datg.

5.1.2 The pupplier shall establish and maintain current product assurance data as defined by the busjness

agreement.

5.2 Records

5.2.1 The [supplier shall maintain quality records to provide objective evidence of complete and efféctive

performance|of QA tasks and to demonstrate achievement of the required quality.

5.2.2 Quality records-shall be stored in safe conditions, which prevent alterations, loss or deterioration.

5.2.3 Qualjty records shall be retained for the period specified in the business agreement, unless rejease

before that timé-is*given by contractual authorization.

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

are needed.

5.2.5 Quality records shall be accessible to the customer upon request.

5.3 Stamp control

5.3.1 The supplier shall establish and maintain a documented stamp control system to ensure the correct
and legitimate use of all fabrication and inspection stamps.

© 1SO 2010 — All rights reserved
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5.3.2 Stamps shall be used to
a) signify the completion of operations and processes, and

b) indicate inspection performance at source and incoming inspection, in process inspection and tests, final
inspection, end point testing, storage and shipment.

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.

The pseof signatures—inmptace of stamps—is—acceptabteprovided—that—simitartraceabitityanmd—responsibility
records are maintained and available.

5.3.5| Stamps shall be applied directly to articles and materials, when requested by, engineering drawings

and $pecifications, and associated documents, records, labels. Stamping materials)and methiods 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 gll phases of
business agreement performance and during the planned eperational life of deliverable itemg.

b) The traceability system shall make it possible to:

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

3

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-assembilies;

4) trace forwards the locations of materials from raw stock and also for some critical items, [as defined in
the business agreement;

LR

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

c) The level of traceability to be applied to an item shall be specified in technical specifications and drawings.

5.4.2| Identification

a) [Edch part, material or product shall be identified by a unique and permanent part or type nunjber.

b) In addition, parts, materials and products shall be identified as individual entities or 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 batch numbers, to identify items produced in homogeneous groups and under uniform
conditions; this identification applies when the items need not be individually distinguishable;

3) serial numbers, to identify individual items for which unique data shall be maintained.

© 1SO 2010 — All rights reserved 7
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c)

d)

e)

f)

5.4.3 Datajretrieval system

a)

b)

c)

d)

5.5 Metrojlogy and calibration

5.5.1
owned by th¢ supplier, on loan, or provided-by the customer to demonstrate the conformance of product

Controls shall be established to ensure that:
1) identification numbers are assigned in a systematic and consecutive manner,
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.

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

Method pf marking on items shall be defined on engineering drawings and specifications.
Method jof marking shall be compatible with the nature of the item and its use and to provide safg¢ty of
marking|during the operational life.

Documeints and records shall be identified and linked to the respective items by means of their upique
identification numbers.

The data retrieval system shall allow traceability starting from any_peint of the interconnected nefwork
existing petween records, documents and marking on parts.

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 contrdl, are
consistent and interrelated.

The supplier shall assure that documents and the registration data are kept during the operational lif¢.

The supplier shall control, calibrate, and maintain inspection, measuring and test equipment, whether

o the

specified req

5.5.2 Equi
consistent wi

5.5.3 All mjeasurementsshall take into account the total error in the measurement process attributa

the cumulati
by personne
recorded.

uirements.
bment shall be used-in-a manner which ensures that measurement uncertainty is known &

th the required measurement capability.

e error fromthe calibration chain, measuring equipment and, as appropriate, those contri
, procedures and the environment. The basis for the calculation of the cumulative error sh

nd is

ble to
buted
all be

5.5.4 Corri

to make measurements within the required accuracy and precision.

5.5.5 The supplier shall:

petive action shall be taken when the total error is siich as to compromise significantly the &bility

a)

b)

identify the measurements to be made and the accuracy required and shall select the appropriate
inspection, measuring and test equipment;

identify, calibrate and adjust all inspection, measuring and test equipment and devices that can affect
product quality at prescribed intervals, or prior to use, against certified equipment having a known valid
relationship to nationally recognized standards, where no such standards exist, the bases used for
calibration shall be documented;
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c) establish, document and maintain calibration procedures, including details of equipment type,
identification number, location, frequency of checks, check method, acceptance criteria and the action to
be taken when results are unsatisfactory;

d) ensure that the inspection, measuring and test equipment is capable of the accuracy and precision
necessary;

e) identify inspection, measuring and test equipment with a suitable indicator or approved identification
record to show the calibration status;

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

g) assess and document the validity of previous inspection and test results when inspection,)neasuring or

st equipment is found to be out of calibration;

h) ensure that the environmental conditions are suitable for the calibrations, inspections, measyrements and

sts being carried out;

i) nsure that the handling, preservation and storage of inspection, measufing and test equipment is such

at the accuracy and fitness for use is maintained;

j) afeguard inspection, measuring and test facilities, including both test hardware and test spftware, from

djustments 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

formg of inspection, it shall be checked to prove that it is capable of verifying the acceptability df the product

prior to release for use during production and installation,~aAd 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| Test aids, such as test leads, break-out boxes, mains leads and similar items are not gubject to the
entirg set of requirements defined in 5.5, but shall be validated in a way appropriate to their usagg.

5.5.8] Measurement design data shall-be made available, when required by the cusfomer or its

representative, for verification that it is functionally adequate.

5.6

5.6.1
requirements of 5.6.2 t0-56.13 and the detailed requirements in ISO 23461 specified below.

5.6.2
noncpnforming items, the recording, reporting, review, disposition and analysis of non-conformar
defin

5.6.3
cons

Nonconformance control system

The supplier shall establish and maintain a non-conformance control system in accorda

The system“.shall provide for a disciplined approach to the identification and se
tion and.implementation of corrective actions.

Non-conformances shall be classified as major or minor, on the basis of the sev

nce with the

gregation of
ces, and the

erity of their

bquences as specified in ISO 23461.

5.6.4 Major non-conformances shall be formally notified to the next customer, up to the level of the
customer which specified the affected requirements.

5.6.5

(NRB), established at all contractual levels.

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

use as-is;

return to supplier;

© 1SO 2010 — All rights reserved
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rework;
repair;
scrap;

as speci
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fied in ISO 23461.

5.6.7 The supplier shall ensure that:

responsibilities and authorities for the disposition of nonconformances are properly defined;

a)

b) the NRB

c) the boar

d) all relev
nonconf

e) all know
manufad

5.6.8 The

suppliers for

5.6.9 The
approved bg
ISO 23461.

5.6.10 Non
prevent recu

5.6.11 The

5.6.12 The
the system g

5.6.13 The
nonconformag

includes at least representatives from the PA and engineering organizations;
d to review nonconformances is chaired by the product assurance management function;

ant product assurance experts are involved in the review, investigation”'and dispositi
brmances;

ledge acquired from nonconformances results in preventive actions ‘in-all relevant engine
turing and product assurance fields and all preventive actions are realized in full.

supplier shall provide a precise definition of the authority-and responsibilities assigned
non-conformance processing.

proposed use of items that do not conform to requirements specified by the custom
seline shall be handled in accordance with the waiver processing procedure as specifi
conformances shall be reviewed to identify the root causes and implement corrective actig
rence.

supplier shall maintain records of alt non-conformances.

supplier shall review periodiecally the non-conformance records to evaluate the effectivene
hd identify trends.

supplier shall enter (to) the accompanying documentation the full information on all
nces of products to.specifications.

5.7 Alert gystem

5.71

The supplier

Supplier participation

bn  of

bring,

to its

er or
ed in

ns to

ss of

major

shall participate in the alert system established when the final customer has establishe

d the

system for tt

o d L N S o W | Jarl | -} L£L n 4l
Promnipuirmercriange ur mmortmauort O 1anures U provicetTtts Wil odalr daietu more uialt Ure

or can recur in other projects or circumstances, if no preventive actions are taken.

5.7.2 PA experts involvement

The supplier

shall ensure that all relevant product assurance experts are involved in

customer,

10

the investigation, until disposition of the items subject of the potential alert,

user,

the assessment of any failure to be reported to the customer as a potential for raising an alert by the

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=633753b182be91aea1dbc81091fe3d70

ISO 27025:2010(E)

— the assessment of incoming alerts for the definition, implementation and follow-up of necessary actions,
and

— 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

DO

b) 4

3

5.7.4

The s

DO

$)

5.8

5.8.1

An alert shall be issued only when all of the following criteria are met;

P

granting concrete actions on prevention of failures;
investigation of the failure or problem by the customer in cooperation with the) ‘origin
supplier, to define the immediate measures to be taken, to establish the causes.and td
corrective actions for similar items;

release of formal alerts by the customer, to warn all participants in the alert system.

the item with the observed failure or problem has multiple applications, which can havs

ator and the
recommend

implications

for more than one project, or more than one utilization within the project, thus reqyiring prompt

action;

the failure or problem has occurred in the application of an item within the specified
usage limitations. However, failures or problems due to usage within reasonably expe]
performance, but where these limits were not.specified precisely, should also cause the
alert;

a preliminary investigation has provided sufficient evidence of the root cause of t
problem;

design and
cted limits of
issuing of an

he failure or

organization,

follow-up of

|) the failures or problems are documentary confirmed not to be of a random nature.
Processing of alerts from’other sources
upplier shall process-alerts distributed by the customer through
1) distribution<f,incoming relevant alerts to all possible affected users within the project
and
) assessment of incoming alerts to project work, and definition, implementation and
neeessary corrective actions at any contractual level.
-Handting;storageand-preservation
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) procedures and instructions.

© 1SO 2010 — All rights reserved
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5.8.2 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 itg
shall be
c) Eachse
d) Controls
e) Records
controllg

5.8.3 Presérvation

The supplier
air, moisture
consistent wi

5.9 Statistical quality control and analysis

5.9.1 Gengqral

Statistical qu
levels, statis
suitable to m

a) When e

conditiofs for proper use are enforced (e.g. sample significance, recording and elaboration of dat

formulat

b) Statistical quality control)applications, when used by the supplier for acceptance of materials,

process

LLLES) clll(.lI a” uthw ;tClllb W;I;b;l dalc dcaigllatcu' tU IUC btUICUI bupalatciy fUl ilcdiﬂl Ul aafcty 1'Td|
placed in segregated areas within the storage area.

jregated area within the stores shall be clearly identified and labelled.

shall be maintained over acceptance into and withdrawal from the storage area.

d and retested, and to provide traceability within the storage area.

ons,

shall be maintained to ensure that all stored items are within the usable life limits and adequately

shall ensure that items subject to deterioration, corrosion.or-contamination through expos
or other environmental elements are preserved by methods that ensure maximum prot
th life and usage.

ality control and analysis methods;. such as sample inspection plans, determination of q
ical process control and process capabilities studies, may be used whenever such method
pintain or improve the requiredicontrol of quality.

Mploying statistical quality control and analysis methods, the supplier shall ensure that

on of clear decisionules).

bs and products; shall be approved by the customer.

5.9.2 Sam;LIing plans

a) Samplin

re to
ction

uality
S are

Il the
and

barts,

DN Oor

plans shall not be used when tests are non-destructive and the reduction in inspecti

testing can jeopardize the fulfilment of the business agreement requirements.

b) The supplier shall use existing international sampling plans to the maximum degree practicable.

c) Sampling procedures shall be validated by the supplier's QA organization for the sample selection
methods and criteria for inspection severity, acceptance or rejection and screening of rejected lots.

d) The supplier shall maintain complete records together with clear identification of the characteristics to
which sampling is applied.

12
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QA requirements for design and verification

General

The supplier's QA policy is to assure that:

a)

b)

6.2

The gupplier shall implement a QA programme to assure.that:

d)

6.3

The gupplier shall implement a QA programme to assure that:

a)

b)

design and operational requirements are specified in terms of quantity or quality, clearly expressed and
consistent;

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;

the customer requirements are understood and taken into account by the functions-involved and any
dleviation properly resolved with the customer;

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

all technical risks are identified and provisions for their reduction are implemented;

definition qualification criteria shall be established, and the definition is qualified on the basis of these
g¢riteria.

Planning

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

¢ritical processes and new technologies.dare identified in a timely manner and adequate gvaluation or
qualification activities are implemented in.line with the overall schedule;

gignificant deviations from the agreed planning and their consequences are evaluated and|accepted by
the authorized person respaonsible or the customer prior to implementation, and fhe affected
documentation is updated;

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

Organizational and technical interfaces

interfaces between different groups that provide inputs to the design and verification procesg are defined
and_supported;

incomplete, ambiguous or conflicting requirements shall be resolved with those responsible for imposing
these requirements;

feedback information is maintained from production, test, product assurance, operations, towards design
implementation;

methods and procedures are established to ensure that the experience gained in present and past
activities is systematically incorporated into design construction.
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6.4 Design rules

6.4.1 General

The supplier shall ensure that the design rules and guidelines defined in the following subclauses are properly
implemented in the design.

6.4.2 Producibility

a) The product shall be so designed that it can be produced in an efficient manner with the required level of
quality, according to capabilities and organization of the production.

b) Design nules and guidelines shall include provisions for the following aspects:
1) des|gn simplification and standardization, reduction in part types and part number;
2) guidelines for selection of preferred parts, materials and processes;
3) all necessary requirements and limits shall be defined, so as to avoid individual interpretation;
4) tolefance build-up methods shall be defined, in order to simplify manufacturing, assembly, inspeftion;
5) standardization of interfaces, wherever possible;
6) parfaccessibility for assembly and inspection;
7) defipition of design criteria which are consistent with the.capability of manufacturing processes;

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

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

6.4.3 Repeatability

a) The profduct shall be so designed that its performances and characteristics can be reproduced| over
differentimodels and serial pteduction.

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

1) defipition of standard tolerances generally applicable, unless more stringent values are specifically
required;

2) recgmmended design concepts and solutions which minimize sensitivity of performances to varjation
in characteristics of parts; Tmaterials and processes;

3) recommended manufacturing processes having proven repeatability;

4) design criteria that optimize implementation of automated manufacturing methods, or computer-aided
manufacturing;

5) rationally-limited nomenclature of assortments of used account materials (greasing, oils, etc.).

14 © 1SO 2010 — All rights reserved
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Inspectability and testability

a) The product shall be so designed that it can be easily and efficiently inspected and tested under
representative conditions, for production, AlV and operational environment.

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

1) Inspection and test requirements, including acceptance or rejection criteria, shall be defined and
expressed in an unambiguous and quantified manner.

2) Part and component accessibility shall be ensured for inspection and test.

3) Tolerance methods that ease dimensional inspection performance (such as functiongl tolerances)
shall be defined.

4) Recommended design techniques shall be defined as a means of facilitating faylt detection,
identification and location (such as test points, modularity, built-in test software and feedpack loops).

6.4.5| Operability

The product shall be so designed that it can be operated safely and easily in accordance with programme
consfraints and requirements, throughout its whole life cycle inclading handling, storage, trgnsportation,

integfation and operations.

6.5 | Standards and procedures

6.5.1

General

The $upplier shall establish and maintain standards and procedures for the preparation and maintenance of

draw|ngs and technical specifications.

6.5.2

Stanglards and procedures shall include provisions for the following aspects:
a) Requirements shall be clearly expressed and consistent.
b) Critical items shall bé“identified on technical documents.

c) Technical documents shall specify

P

Provisions

functional performances and operational requirements, including dependability [ and safety
requirements,

applicable design and construction requirements proper to ensure producibility, [repeatability,

3)

4)
5)
6)

7)

testability and operability of the product,

required verifications methods as review of design, analysis, inspection or tests, including
acceptance or rejection criteria,

reference to process and material specifications,
identification methods,
marking method and position,

required cleanliness levels, and
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d)

8) temperature and humidity levels.

Physical and functional tolerances shall always be defined and controlled to avoid the use of irrational
limits and to ensure interchangeability.

6.6 Verification

6.6.1 Gene

ral

The supplier shall implement a QA programme to assure that satisfactory provisions are defined and
implemented_in order to verify that the project verification requirements are met, by ensuring that:

a)

b)

c)

d)

e)

6.6.2 Design verification analysis

a)

b)

6.6.3 Design reviews

a)

b)

16

Requirement verification is performed progressively, as each stage of the project is completed

provideg
Top-dow

A syste
whole p

Verificat]

Appropr
up to fin

The sup
defined

The follg
1) refe
2) env

3) bas

the organized base of data upon which qualification and acceptance is incrementally declar
n requirement allocations and bottom-up requirement verifications are complete~and consist

for tracking requirements and verification of results is established and~maintained durin
oject life cycle.

on methods are adequate and consistent with the type and criticality of the requirements.

ate reference to the verification documentation is recorded andvstatus updated at project re
bl acceptance.

plier shall implement a QA programme to assure that the objectives of the analysis are ¢
n relation with the development logic defined.in the verification plan.

wing items shall be identified:
rence of the configuration item definition under analysis;
ronmental constraints considered in the analysis;

¢ assumptions, analysisymethods, mathematical models.

blier shall implement a QA programme to assure that design reviews

conducted in accordance with project requirements and written procedures, and

and
Bd.

ent.

g the

iews

early

tify)and anticipate problem areas and inadequacies, and initiate corrective actions to ensur

b that

The sup
1) are
2) ider

the

final design meets the requirements.

The supplier shall ensure that

1) quality requirements and criteria for design, producibility, repeatability and testability are adequately
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.
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6.6.4 Qualification process

6.6.4.1 Qualification
The supplier shall implement a QA programme to assure that all configuration items and their constituent

items, either off-the-shelf or specifically designed, are properly qualified with margins commensurate with the
application and use environment.

6.6.4.2 Qualification by similarity

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

b) ny difference in definition with respect to the reference product and any difference in|the required
ualification tests shall be identified. The need for complementary qualification tests shall|be analysed
nd the decision justified and submitted to the customer for approval.

c) [or this purpose the supplier shall

1) evaluate the as-designed or as-built configuration and related nonconformances,

3

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

3) ensure that qualification test results meet the requitements and any nonconformances jare 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 clegrly identified
manufacturing and inspection file.

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

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

DO
~

Inspection andtest requirements are expressed in an unambiguous and quantified manner including:
i) testsequence;

i)\ ~test conditions;

HHAAY 4 4 4 pu | al +£

LLLY ) Cot stariuarus, 1 drly,

iv) applicable test levels, durations and tolerances;
v) accuracy in measurement.

3) The qualification test procedures and facilities are defined, available, and conform to the
requirements of Clause 9.
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Qualification status reporting

a) The supplier shall track, record and periodically report to the customer, the qualification status of all
deliverable items as well the progress of the qualification programme.

b)

6.6.4.5

Lists showing qualification status of items shall be made available at the various project reviews.

Maintenance of qualification

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

6.7 DesigL changes

The supplien
identified, do

7 QA rec

7.1 Gene

The supplier
business agr

The control g
surveillance

7.2 Selec

7.21

The supplien
sources.

7.2.2 Seleg
a) The sup

The
ser

1)

2) The

Gengdral

shall implement a QA programme to assure that all design changes and mgdification
cumented, reviewed and approved before their implementation.

juirements for procurement

al

shall control the procurement activity to ensure that all item's and services procured confo
eement requirements.

f procurement activity includes selection of procurement sources, control of purchase docur
bf lower-tier suppliers and control of incoming items.

lion of procurement sources

quality assurance organization shall participate in and approve the selection of procurs

tion criteria

blier shall select.its’suppliers on the basis of one of the following criteria:

ices of the type and quality level being procured.

supplier is furnishing, or has furnished within the past two years, items or services of thg

5 are

rm to

nents,

ment

supplier has-been certified by the final customer, and has a current approval to furnish items or

type

and

quality level being procured under other contracts with the final customer.

qua

lity level being procured. This capability shall be supported by objective documentation.

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

This criterion shall not apply if the supplier has not furnished items or services of the type being
procured for more than a period previously defined and approved with the customer.

Supplier's capability of satisfying business agreement requirements is demonstrated by a pre-

award audit by the relevant customer. The results of pre-award audits shall be documented and
maintained on file.

18
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b) Due consideration may be given to a third-party certification (e.g. ISO 9001) where appropriate to the
nature of the products or services to be procured.

c) The selection of procurement sources for EEE components shall be in accordance with ISO 14621.

7.2.3 Record and list of procurement sources

a) The supplier shall establish and maintain records of all procurement sources involved in business
agreement performance.

b) The supplier shall submit to the customer, upon request, the list of procurement sources, including all the
ihformation In the records above, for information.

7.3 | Procurement documents

7.3.1] General

73111 The supplier shall ensure that supplies are precisely identified and that all applicable
requirements are properly defined in the procurement documents.

7.3.1]2 The supplier shall pass on customer PA requirements “tailored to reflect the |content and
complexity of the subject of the procurement activity.

7.313 The supplier shall ensure that requirements contained in all levels of procurement dgcuments are
tracepble and can be demonstrated.

7.3.2] Procurement documents
The procurement documents shall contain, by statement or reference:
a) ¢omprehensive technical descriptions ofithe items and services to be procured,

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 bejperformed, such as inspection and test characteristics, records gnd reports,
d) details of supplier's QA activities at source, and

e) gpecial acceptance conditions.

7.3.3| Review.of procurement documents

The $upplier's quality assurance organization shall review procurement documents prior to relepse, 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 Surveillance of procurement sources

7.41 General

The supplier shall exercise surveillance over all the activities carried out by its suppliers during business
agreement performance.
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7.4.2 Surveillance programme

The surveillance programme shall include, to the extent appropriate, audits, reviews (e.g. manufacturing
readiness review), mandatory inspection points, as well as direct supervision by supplier's resident personnel
at its suppliers' facilities and source inspection.

7.4.3 Criteria for surveillance

The supplier shall consider the following criteria to define the most appropriate type and extent of surveillance:

a)

b)

c)
d)
e)
f)

g)

Testing or critical inspections cannot be accomplished by the supplier (e.g. environments or test
equipmdnt not available at supplier's facility).

Verificat]
supplier]

on tests are destructive in nature and the quality cannot be verified solely by inspectionor {
S facility.

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

Manufagturing and AlV of complex equipment or subsystems (e.g. payloads).

Functional criticality and technical complexity of the supplies.

The deg

ree of responsibility placed on the procurement source.

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

7.4.4 Surveillance of lower level suppliers

The supplier| shall ensure that each of its suppliers implefments adequate surveillance on their lower
suppliers, in

Surveillance

7.5 Recei

7.51

nccordance with the same criteria.

may be delegated by the customer to_third parties.

ving inspection

General

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

b)

c)

20

Inspectipns shall be) performed in accordance with established procedures and instructions, to ensur
quality lgvel is.properly determined.

1) Sampling plans in receiving inspection are defined in 5.9.2.

bst at

level

ation
pf the

b that

2) Receiving, inspection, handling and storage of components shall be as defined in ISO 14621-2:2003,
5.19.

3) Lot or batch acceptance of materials is defined by documented process specifications or standards.

Receiving inspectors shall have available the procurement documents, specifications, drawings and any

other do

cument relevant to incoming supplies as required in the procurement documents.

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=633753b182be91aea1dbc81091fe3d70

ISO 27025:2010(E)

7.5.2 Receiving inspection activities

Receiving inspection activities shall include:

a)

k)

verification of the packaging conditions and of the status of environmental sensors;

visual inspection of the delivered items;

verification of correct identification and, where appropriate, configuration identification for conformance to

the ordering data;

Ul;ﬁbdt;ull Uf tilc UViUIUIIbU Uf illbpcbt;ull cllluI thtb }JCI—I‘UIIIICUI IUy t:lc bupp“vl dlly
documentation;

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

performance of inspections and tests on selected characteristics of incoming/supplies or te
submitted with the supplies;

identification of the shelf life of limited-life items;

area according to the following categories:

1) items for which the receiving inspection has not been completed;
2) conforming items;

3) nonconforming items;

prevention of unauthorized use of uninspected items;

identification of the items to be relgased for production with conformance status and traced
e recorded in manufacturing documents;

maintenance of receiving inspection records (see 7.5.4).

7.5.3| Customer furnished items

a)

b)

Receiving inspeetion of items supplied by the customer shall consist, as a minimum, of the
ifentity and integrity after transportation.

AdditionalNinspections and tests shall be as specified in the business agreement.

7.5.4| [Receiving inspection records

associated

5t specimens

ifentification of the inspection status and physical separation of’the”supplies in the receivipg inspection

bility data to

erification of

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

8

8.1

QA requirements for manufacturing, assembly and integration

General

The supplier shall ensure that the deliverables are built, assembled and integrated to the approved
configuration baseline, in a planned, controlled and reproducible manner.
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8.2 Planning of manufacturing, assembly and integration activities and associated
documents

8.21

General

The supplier, after a complete review of all requirements 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 plannind of manufacturing, assembly and integration operations and inspections shall be reflected
manufacturing plan or flow chart for the product, which shall clearly depict the sequence of operation
associated inspections and tests. It shall include the identification of KIPs and MIPs (see 8.9), fogethe

the referenc
levels and te

8.2.3 Ade(

through the

manufacturin

an orderly m

8.24 Man

Manufacturin
established 3

8.2.5 Doc

8.25.1

a)
b) configur
c)
manufad
d) identifica
e) detailed
test ope
f)
9)
h)
i) detailed
8.2.5.2

The quality assurance function shall review-and approve such documents, and any modifica
thereof, to en

identification of the item to be manufactured or equipment to be used,

provisionl\s forinspections and tests to be witnessed by customer representative,

to the procedures by which the various activities are performed and the required cleanl|
mperature and humidity requirements of the facilities.

uate instructions, such as shop travellers which describes and records the flow of an
manufacturing process and is associated with the item, shall direct the-actual performan
g, assembly and integration operations and inspections, to ensure ¢hat the activities proce
hnner and according to the planned sequence.

pfacturing, assembly and integration documents

g, assembly and integration documents shall be isstied and maintained in accordance
nd formal procedures.

iments review

sure that they include or refer to

btion data, including parts lists;-drawings, changes and specifications,

turing, assembly and-integration of the item,
tion of critical eharacteristics as defined in ISO 23460,

definitions~by "description or reference, of manufacturing, assembly, integration, inspection
ations t0.be performed, and special conditions to be maintained,

n the
5 and
- with
ness

item
ce of
ed in

with

tions

identification of the production,and“inspection equipment (e.g. tools, jigs and fixtures) to be used for the

5 and

accept or reject criteria (with tolerances) and workmanship standards,

details of sampling inspection procedures to be used, if any, and

procedures for the activities to be performed.

significant change of inspection requirements or order of events.
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8.2.6 Support documents and instructions

The supplier shall also provide for detail support documents and instructions, such as drawings, procedure
and instruction sheets, to enable operations to be correctly performed.

8.3 Manufacturing readiness reviews

8.3.1 General

The supplier shall perform an internal review of the readiness for manufacturing, prior to starting the
manufacture of the first flight-standard product.

8.3.2| Objectives
The manufacturing readiness review shall evaluate systematically the following aspects:

a) gtatus of product definition and requirements, differences with the status of the qualification model, and
impacts of these differences;

b) status of manufacturing, assembly, inspection and test documentation, ‘differences with the|status of the
qualification model, and impacts of these differences;

c) Validation status of manufacturing processes, with particular @mphasis on critical processes;

d) implementation of adequate dispositions for risk reduction, as defined by risk assessmient, into the
manufacturing, assembly, integration, inspection and€st procedures;

e) availability of required production, measuring @nd inspection equipment, and calibration ptatus, when
levant;

f)  ¢leanliness of facilities, with respect to the required cleanliness levels;
g) facility temperature and humidity with/respect to requirements.

8.4 | Control of processes

8.4.1] General

a) The supplier shall-monitor all processes used for manufacturing, assembly and integratign, and shall
nforce all applicable process requirements.

b) Al manufacturing processes shall be covered by documented process specifications or standards.

c) rocess specifications shall include QA provisions, methods for inspection and test, numbef of samples,
cept 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 or
standards,

b) personnel who perform critical processes or evaluate the process performance are trained and certified or
can demonstrate their proficiency through their regular activity,
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c) materials, equipment, computer systems and software, and procedures involved in the performance of
the critical process are validated and monitored, and

d) coordination is maintained with the cognizant engineering function to ensure proper selection of the
non-destructive or destructive methods for the evaluation of process performance.

8.4.3 Statistical process control

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

8.5 Work]nanship standards

8.5.1 Gendral

The supplien] shall employ workmanship standards throughout all phases of manufacturing, assembly and
integration, tp ensure acceptable and consistent workmanship quality levels.

8.5.2 Identjfication of criteria

Workmanship standards shall identify acceptance or rejection criteria.

8.5.3 Samples

Physical samples or visual aids shall be reviewed and agreed<by the customer when they are used for the
purpose of agceptance or rejection of items.

8.6 Materjals and parts control

8.6.1 Gengdral

Requirements for the selection and contfel of materials and parts are defined by documented process
specification$ or standards.

The supplier|shall ensure that only"conforming items are released and used, and that those not requirg¢d for
the operatior] involved are remoyved from work operation areas.

8.6.2 Itemg marks

Iltems having limited-life ‘'or definite characteristics of quality degradation or drift with age or use shall be
marked to inglicate.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 maintenance of manufacture,
assembly and integration tools.
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b) Manufacture, assembly and integration tools shall be checked for its dimensional accuracy, regarding the
product drawings, and correct function.

c) Tools shall be approved by the quality assurance organization prior 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.

8.7.2| Equipment for computer-aided manufacturing

8.8

8.8.1

a)

b)

8.8.2| Cleanliness levels

a)

b)

8.8.3| ,Cleaning materials and methods

The supplier shall ensure that computer-aided techniques and data fer\processing and m

The supplier shall establish controls for molecutar and particulate cleanliness of spacecraft h
facilities, and the limitation of sources of cofitamination.

Unnecessary tools shall be removed from working areas.

Records shall be kept of all manufacturing tools.

alidated prior to use and controlled during their use in manufacturing.

In particular, provisions shall be made for the testing, approval @nd configuration control of
involved and prevention of its being tampered with.

Cleanliness and contamination control

General

The controls to be applied shall be defined in a cleanliness and contamination control plan cg
flequirements as defined in 8.8.2 b):

levels.

The required cleanliness levels for all levels of flight hardware shall be indicated ¢

q

J

test of thelitems.

achining are

the software

ardware and

nsistent with

Contamination-sensitive jtems shall be cleaned, controlled and maintained to the required cleanliness

n drawings,

pecifications;-procedures, or other documents controlling the manufacture, assembly, infegration and

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

8.8.4 Contamination control

a)

b)

Contamination shall be prevented to the maximum extent possible by operating in clean working areas

and by proper handling, preservation, packaging and storage.

Contamination-sensitive items fabricated or processed in contamination-controlled environments shall be
inspected, tested, modified or repaired in identical or cleaner environments, unless specific precautions

are taken to protect the items concerned from contamination.
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c) Specific

protection measures, such as protective dust covers, shall be implemented to protect

contamination-sensitive items when they are integrated in a higher-level of assembly.

8.8.5 Cleanliness of facilities

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

8.9 Inspection

8.9.1 GemI:a!
Inspection and tests shall be planned at the points of the manufacturing, assembly and integrationflow where

maximum as
be obtained.

8.9.2 Critig

All critical ch

8.9.3 Self-inspection

surance for correct processing and prevention of unrecoverable or costly nonconfarmanceg can

al characteristics

bracteristics identified in the critical item control programme shall be inspected, where feasible.

Self-inspectipn by the operators performing the associated manufacturing; assembly and integration act|vities

shall not be ¢

8.9.4 Mand

onsidered sufficient for critical characteristics.

atory inspection points (MIPs)

Among the ipspections and tests as part of the manufacturing, assembly and integration flow, some selgected

inspections &
(MIPs) shall

8.9.5 MIPs

MIPs shall b¢ agreed with the customer,

8.9.6 MIPs

MIPs shall b
conditions af

a) Whenm

mong key inspection points (KIPs) performed by the supplier, called mandatory inspection points
be performed with participation of representatives from the final or next contractual customer.

agreement

selection

e selected in accofdance with the criteria as defined below, when one or more of the follpwing
ply.

aximum.visibility of quality is given.

b) When cr|itical processes are performed.

c) 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.

d) When th

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

e) When previous failure history of the item indicates a need for inspection.

26
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f)  When a potential adverse impact on the properties and integrity of the end product could result, owing to
the criticality or complexity of the manufacturing step.

g) When testing or critical inspections cannot be accomplished by the supplier (e.g. environments or test
equipment not available at supplier's facility).

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

i)  When manufacturing and AlV of complex equipment or subsystems (e.g. payloads) is planned.

J) \When paat pci‘funllalluc Of qua“ty hietwy of-thetowertevet eupp“cl s |||a|3i||a=.
k) \When an item is going to final inspection.

Critefia g) to j) shall be considered together with the criticality and complexity ofi'the supplies and the
supplier's experience with the lower level supplier.

8.9.7] MIPs invitation

A MIIP shall require an invitation with the agreed notice before the event,cand the participation of the customer,
or their written agreement to proceed without their participation.

8.9.8| Inspection and tests status identification
The gupplier shall make provisions for a positive identification of the inspection and test status off any items at

any gtage of the manufacturing, assembly and integration cycle, starting from the incoming inspection up to
shipging of the end item.

8.10| Specific requirements for assembly and integration

8.10.f1 Control of temporary installations-and removals
a) The supplier shall ensure the_management and control of flight items which are temporarily removed or

on-flight items which are ¢émporarily installed to facilitate assembly, integration, testing] handling or
;I:reservation of the end item;

b) 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.

c) [RRecords of temporary installations and removals shall be established and maintained.

d) Temporarily installed items shall be accounted for to prevent their being incorporated in the final flight
gonfiguration.

8.10.2 Logbooks

a) 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.

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

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

d) The logbook shall accompany the hardware whenever it is placed in the custody of another organization
and this organization shall update it.
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e) The logbooks shall contain historical and quality data and information which is significant for operation of

the item,

including nonconformances, deviations and open tasks.

8.11 Manufacturing, assembly and integration records

Manufacturing, assembly and integration records shall be established and maintained, to provide all

manufacturin

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

9 Testing
9.1 General
The requirements of this chapter shall be applicable, in particular, to development, qualification| and
acceptance tests, including the maintenance of qualification.
9.2 Test facilities
The supplier| shall ensure that test facilities, either internal or external, conform to-the business agregment
requirementq.
9.3 Test @quipment
9.3.1 General
The supplien] shall ensure that computer-aided testing techniques and data are validated prior to us¢ and
controlled ddiring their use in testing. In particular, provisions shall be made for testing, approval and
configuration| control of the software involved and prevention of its being tampered with.
9.3.2 Verification of test equipment
It shall be possible to verify the correct operationof all items of test equipment without having to apply them to
the test item
9.4 Test documentation
9.4.1 Test procedures
a) The supplier shall implement a QA programme to assure that tests are performed in accordancg with
documepted procedures, which shall include, as a minimum:
1) scope of the test, including the identification of the requirement being verified;
2) identificationofthe-testobject;
3) applicable documents, with their revision status;
4) test flow;
5) test organization;
6) test conditions;
7) test equipment and set-up;
8) step-by-step procedure, including definition of specific steps to be witnessed by QA personnel,
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9) recording of data;
10) pass or fail criteria and test data evaluation requirements;
11) guidelines or criteria for deviation from test procedure and for retest.

b) Test procedures and reports shall be reviewed and approved by the QA function.

9.4.2 Testreports

The supplier shall ensure that all tests are comprehensively documented in test reports, and that they include,
as a fninimum:

a) ference to the applicable test procedure, and description of the deviations fromqit.during the actual
sting;

b) st data records and evaluation;

c) summary of test results.
9.5 | Test performance monitoring

9.5.1] General
On the basis of an analysis of the test plan, the supplier's QA function shall define within the Jtest plan the

most| appropriate way to monitor the performance of {est activities, to ensure the adherencg¢ to the test
procgdures, and that any deviations are properly documented and treated.

9.5.2| Test withessing
Test witnessing by supplier's QA personnel-shall be considered when manual intervention is perfprmed, at the

setting-up, start and end of continuous fully~automated test sequences, or when no automatic recprding of test
parameters or results is available.

9.5.3|] Test of critical characteristics

All tegting activities related\to’ critical characteristics as identified in the critical items control programme shall
be ingluded in the inspection plan and shall be certified.

9.5.4| Self-certification for test activities

Self-gertification” by the operators performing the test activities shall not be considered sufficignt for critical
chargacteristics.

9.5.5—Testing activitiecs subject to-QATertification

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

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.
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9.6 Test reviews

9.6.1 General

The supplier shall implement a QA programme to assure that formal reviews are performed 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 supplier|shall establish a formal acceptance process for all deliverable items, at any contractual leyel, to
ensure that donformance of the items to be delivered is fully assessed and documented.

10.1.2 Preparation of items for delivery

The supplier|shall also ensure that the preparation of the items for<delivery and the physical delivery itsglf are
performed in[such a way that quality degradation is prevented.

10.2 End item data package

10.2.1 Gengral

The supplier|shall provide an EIDP for each deliverable end item.
10.2.2 Basis for formal acceptance

The EIDP shgll constitute the basis.for formal acceptance reviews.

10.2.3 EIDP|objectives

The EIDP skhall includeythe set of documents and records for further integration, testing and operatipn 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.

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 equipments, separately assembled
subsystems, test equipment or handling equipment for higher-level activities.
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The DRB functions shall be fulfilled by the final acceptance review defined in the business agreement and
chaired by the customer.

10.3.3 DRB composition

The DRB shall be composed, at least, of the following members.

a)

c)

Representatives of the receiving organization:

I

1) Project manager, or authorized representative, as chairman;

) PA manager, or authorized representative;

bubmitting supplier's representatives:

1) Project manager, or authorized representative;

) PA manager, or authorized representative;

ligher-level customers' representatives, as observers.

10.3.4 Customer participation

If the

due

10.3.

The

writin

i

[

[

otice of such a DRB meeting.

b DRB responsibilities

g that:

he items are frée from material and workmanship deficiencies;

e relevant EIDP is complete and accurate.

) Engineering or design manager, or authorized representative.

) Engineering or design manager, or authorized representative.

he items conform todhe contractual requirements and to an approved design configuration;

final customer reserves the right to attend~DRBs at any lower level as an observer, they shall be given

DRB shall be responsible forjauthorising the shipment of the items under acceptance, and certifying in

Il nonconformances are closed-out, or corresponding plans, compatible with the delivery, arg accepted;

10.3.6 Delivery authorization

Delivery shall only be authorized by the unanimous agreement of the DRB members and the certificate of

conformity (see DRD in Annex D) is available and signed by the supplier responsible.

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.
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10.4.2 Marking and labelling

The supplier shall ensure that appropriate marking and labelling for packaging, storage, transportation and
shipping of items are performed in accordance with the applicable specifications.

10.5 Delivery

10.5.1 Shipping control

a) The supplier shall ensure that the items to be shipped from its plant are inspected before release and
found to be Il the

Q)

nying documentation shall include the EIDP and, attached to the outside of the” shipping
r, the handling and packing or unpacking procedure and any relevant safety procedures.

b) Accomp|
contain

10.5.2 Transportation

The supplier[shall make provisions for the prevention of damage to items during transportation.

11 Operations

11.1 General

The QA requiirements for operations affect

— the spade segment,

— the spage transportation system,

— the mission products and services,

— the grouhd segment, and

— the operptors.

The operatioh of a system starts,after final acceptance.

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 Missian-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,
— successful prediction of real-life environment,

— securing of adequate margins,
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— 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 life.

11.2.2_Quality of mission products and services

a) As part of the ground mission support, the QA function shall assure that

1) the products, results, or services obtained from operating the system meet.customer fequirements
and needs, and

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

b) Quality of mission products, or services shall be agreed with their customers or users. Definifion of quality
includes such parameters as

1) timely availability of products and services,

) correctness of data,

FNEY

3) availability of data,

4) permissible information degradation,

LR
~

maximum tolerable outages, and

®) user friendliness.

11.3| Validation of the system
Both the ground and space(segment shall be validated before the system is declared operational.
11.4| QA requirements

11.4.1 QA plan.for operations

a) The supplier shall prepare, maintain and implement a QA plan for operations or for major phases of the
operations to describe how all QA applicable requirements are implemented.

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 assure 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) The supplier shall assure 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
5) opefators.

b) Major dgviations from the operational environment shall be assessed for the impacts .on.the validity ¢f the
conclusipns of the demonstration.

c) Demonsgfration of the operational ability shall specifically include

1) maiptainability or availability,

2) safety or human interface,

3) env|ronment,

4) clegnliness, and

5) ability to supply products or services meeting quality requirements as expressed in 11.2.
d) Where an operational phase or subphase includes critical operations (e.g. safety, and missior]) the

related dritical operations or all the operationalphase or subphase demonstrations shall be approved by a

board infependent of the project.

e) The bodrd shall include space- and ground-segment representatives, customer representatives and QA
personngl of represented entities!

f)  When the operational envirenment changes, the need to reperform the demonstration of operational
ability shall be assessed.

11.4.4 Training and operator certification

a) The supplier shall identify areas requiring training and operator certification for the operational phase|

b) Training| shall be performed in_an environment recognized as sufficiently representative of thg real
operational configuration, in particular for critical operations (e.g. emergency, and time critical situations).

c) 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 nonconformances
and anomalies detected at any stage during operations, with regard to

1) the spacecraft,

2) operational documents and data,
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b) The system shall provide for an effective feedback loop to prevent recurrence. In general, the established

11.4.

system for the handling of any anomaly shall conform to the requirements of 5.6.

vailable and support the NRB functions in close cooperation with the flight control, training
¢entres as appropriate.

b Alerts

tpns shall be

and mission

Ident|fied anomalies likely to recur during similar missions shall be reported in_conformance to the provisions

defingd in 5.7.

11.4.

a)

b)

c)

11.4.

The

/ Procedural deviations

anuals, operations procedures and other operations-supporting documents are justified,
nd validated before application.

[Vhen changes to procedures are implemented without validation, the QA function shall ensu

Implementation of contingency procedures-to meet an urgent safety demand, not identified
¢perational procedures, shall be documented and traceable.

B General requirements

following requirements shall betapplied:
¢leanliness and contamination control (see 8.8);
testing (see Clause-9);

acceptance anddelivery (see Clause 10);

fraceability (see 5.4).

[he QA function shall verify that deviations from procedures/defined in relevant documents fsuch as user

documented

re that these

¢hanges have no impacts on the space segmentstsafety or reliability or on the mission produft quality.

by the initial
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A.1 Gene

For the defin

2010(E)
Annex A
(informative)
Ground support equipment (GSE)
ral

tion of GSE, see 3.1.2.

A.2 Development

A.2.1 Desi

Design qual

gn quality requirements for GSE

ty requirements are strongly linked to the function to be implemented by the GSE

Neverthelesg, the following requirements generally apply:

— testability;

— availabil
— safety;
— life dura

— operabil

ty (reliability plus maintainability);

ion;

ty (man-machine interface, completeness and clarity of operational procedures and manuals

— ability to|interface as necessary with space'segment in a safe way.

A.2.2 Desi
a) The sup

1) inte

gn and verification
blier shall implement.a QA programme to assure that:

nal design and~verification standards are used or developed corresponding with the techn

to be used and fitting’with the level of complexity of the items to be developed,;

2) maj
3) the

br develepment risks are identified and appropriate back-up solutions are anticipated;

verification method and process are tailored to the

item.

~—

ques

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.

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

verified.

36
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A.3 Configuration control

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

implemented

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 Procurement

a) The supplier shall ensure that selected suppliers have a demonstrated ability. to" perform
through:

1) previous supply of items similar or more complex in the same field 6f techniques and tec

3

2) certification covering similar design, development and production as applicable for simil
7.2.2), or

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

satisfactorily,

hnologies,

br items (see

ds, of having

b) FProcurement documents shall clearly identify qualification and receiving inspection requirements as

appropriate, and conform to the requirements in-7-3.

A.4.2 Manufacturing, assembly, integration and test

Unlegs proven necessary, the supplier and:its lower-tier suppliers should not deviate from their us
when these are already documented and-recognized for similar items.

A.5 |Delivery

A.5.1 End item data package
The gcceptance data package shall contain as a minimum:
a) ipformationregarding interfaces,

b) deviations from contractual requirements,

ual practices

c) certification of conformance to an identified baseline,

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

easy way, and

e) safety data or certification(s).
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A.5.2 Acceptance
a) Acceptance shall be achieved through a formal review process.
b) The acceptance process shall include:

1) acceptance plan;

2) necessary inspection and test procedures;

3) comprehensive inspection and test reports.

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

A.5.3 Delivery board
a) Acceptapce of major elements of the GSE shall be granted by a delivery board.

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

A.5.4 Delivery

The requirenpents of the listed subclauses are applicable to the delivery of/ground items and handling, st

packing and shipping activities:
a) preparafion for delivery (see 10.4);
b) delivery|(see 10.5);

¢) handling, storage and preservation (see 5.8).

A.6 General requirements

The following requirements of the listed subclauses shall be tailored in accordance with the complexit

criticality of the GSE item:

a) documeptation and data control (see 5.1);
b) traceability (see 5.4);

c) metrology and calibration (see 5.5);

d) nonconfprmance control system (see 5.6).

brage,

and

A.7 Maintenance

a) Maintenance activities shall be planned.

b) Maintenance demonstration shall be performed in order to prove that maintainability requirements are

satisfied in the real operational environment.
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Annex B
(informative)

Logbook — Document requirements definition

B.1 Scope and applicability

B.1.1 Scope
This focument requirements definition (DRD) establishes the data content requirements for'the lagbooks.

This [DRD does not define format, presentation or delivery requirements for the'\logbooks, which can vary
depepding on product level (i.e. equipment, subsystem, and system) and specific contractual reqyirements.

B.1.2 Applicability

This PRD is applicable to all projects using International Standards.

B.2 |References

B.2.1 Glossary and dictionary

This PRD uses terminology and definitions controlled by ISO 9000.

B.2.2 Source document

This PRD defines the data requirements of the logbooks required by 8.10.2.

B.3 |Definitions, abbreviated terms and symbols

B.3.1 Definitions

For the purposesiof'this DRD the terms and definitions given in ISO 14300-2 apply.

B.3.2 Abbreviated terms

For ubbv-nuinh\rl tarmeo onn 2.9

oV IotCOtCT o, oC C—OT

B.4 Description and purpose

The logbook is the document in which the data related to the integration and testing of a configuration item are
recorded in chronological order to provide the necessary events traceability at any time during the programme
life cycle, beginning with the first qualification or acceptance test.

This document shall be included in the EIDP to allow a full visibility of the product history during the
acceptance of the deliverable hardware by the customer.
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B.5 Application and interrelationship

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

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

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

The logbooks shall contain historical and quality data and information that is significant for the operation of the

item.

The logbook
for the forma

B.6 Logbd

B.6.1 Title

This docume

5 shall be used to perform the intermediate TRRs or PTRs, KIPs, MIPs, and included injthe
product acceptance review.

pok general information

nt shall be titled “Logbook”

Proper refergnces shall be selected to clearly identify the product and the relevant applicable documen

example:
configur
program

serial ny

model;

contract

B.6.2 Cove
The cover f{
identification
authority.

The “content

ption item description;
me;

mber:

part nunpber;

number.

r page

age for this/document (see Figure B.1 for an example) shall carry the project docd
number, Aitle” of the document (including project identification), date of release and re

5" -section shall identify the title and location of every section, figure, table and annex contain

EIDP

s, for

ment
ease

edin

the docume

t

B.7 Content

B.7.1 Cover page

The logbook

40

cover page shall contain the following:

general information,

contents,
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— approvals of the relevant authorities (QA, PA, PM), and
— customer acceptance (if required by the contract).

B.7.2 Section 1

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

B.7.3 Section 2

This pection shall contain the “hardware configuration change and status” table, which reports fgr each singe
element of the Cl all the events relevant to integration, removal and replacement on the higher-leyel.

B.7.4 Section 3
This section shall contain the summary list of the integration and test instructions, such as shop traveller.

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

B.7.5 Section 4

This pection shall contain the summary list of non conformances with relevant identification refefences, issue
date,|closure dates and status, plus copy of major NCR.

B.7.6 Section 5

This pection shall contain, where applicable, the electrical connector (or other limited cycles items) mate and
demg3te cycles in order to ensure the conformancCe with the project requirements.

B.7.T Section 6

This gection shall contain the records.of total operating hours for each limited-life element identified in the test
procgdures.

B.7.8 Section7

This |section shall contdin, in chronological order, the events related to the integration and {est activities
performed on the relevant item (i.e. system, subsystem, and equipment).

On a|case-by*case basis, the following subsections shall be included.

— Action requested form: reporting all the operations performed with the references to tte applicable

doctiments or prnr\ﬂdllroe start date nnmplnfinn date and qll:\lify incpnr\finn cfampe
H k -

— Step by step procedures and results: in which copies of the as-run procedures are included in a suitable
format.

— Procedures variation form: in which copies of modified procedures (red marked) identified with a
procedure variation number and duly approved by responsible authorities, are included.

B.7.9 Section 8

This section shall contain the list of open action or open test at the time of the product shipment to the
customer, test facility or launch pad.
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Logbook Log No.
General information Model
Sheet 1 of 1
Program Item name Item part no. Item serial no.
Customer Contract no. Log start date Log finish date
Contents:
Section 1 Hardware configuration and traceability Total Sheets
Sectipn 2 Hardware configuration change and status
Sectipn 3 Shop traveller list (or similar documents) oo
Sectipn 4 Non conformances summary list oo
Sectipn 5 Connectors mate and demate oo
Sectipn 6 Operating hours log oo
Sectipn 7 Log of actions e C
Sectipn 7.1 Action requested o\ I
Sectipn 7.2 Additional actions undertaken oo
Sectipn 7.3 Step by step procedure and results oo
Sectipn 8 Open works oo
Date programme Date PA/manager

manqger acceptance:

acceptance:

Custcher acceptance:

Date:

Customer signature:

Figure B.1 — Example of logbook cover page
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