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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-governmjental, In llaison with 1SU, also take part in the work. ISO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Paft 2.

The main tagk of technical committees is to prepare International Standards. Draft Intefnational Stanflards
adopted by fthe technical committees are circulated to the member bodies for voting: Publication gs an
International|Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is qrawn to the possibility that some of the elements of this document-tmay be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent ights.

ISO 15865 was prepared by Technical Committee ISO/TC 20, Aircraft*and space vehicles, Subcomrittee
SC 14, Spacg systems and operations.
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Space systems — Qualification assessment
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3.1

Scope

International Standard establishes common rules for assessing the qualification of space

fes, materials, methods, processes, procedures or any combination of\these.

fules for assessment of item readiness;

approaches to qualification.

supplier’s internal qualification practices.

ormative references

ollowing referenced documenis are indispensable for the application of this documen

4300-1:2001, Space-systems — Programme management — Part 1: Structuring of a progra
4620-1:2002; Space systems — Safety requirements — Part 1: System safety

21349:—1, Space systems — Project reviews

systems and

dcts used in space systems against their functional and technical specifications. It establishgs a basis for
rmining system or product readiness for any stage of the life cycle. This includes, for example, readiness
for dg¢velopment, manufacture, test, operation, modification, or disposal.

International Standard is applicable to systems and products used in flight or ground sypport and to
dcts at all levels in a product tree. It applies to systems and products consisting of hardwdre, software,

nternational Standard is intended for use as thebasis for a design justification plan. It is intended to be
used|either in establishing an agreement for such-a’plan between a customer and a supplier or|

as the basis

t. For dated
b referenced

mme

+ _definiti L abl iated-t

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

1) To be published.
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qualification process
process that covers all the verification activities including all the items of the product (component, equipment,

subsystem a

3.1.2
review

nd system)

documented process of the requirement conformity or nonconformity objective evaluation against the
requirements specified by standards or specifications and their incomes on reaching any milestone

NOTE 1 Additional activities performed during the review include:

— analysis
— elaborati
NOTE2 THh

3.1.3

bf the reasons of nonconformities;
n of recommendations on improving.

is definition accords with that given in ISO 21349.

technical specification

TS
specification
features (inc

NOTE TH

3.2 Abbre

DJDF
DJP
QS
EEE
GTP
PDR
RAP
RMP

SAP

uding non-functional features) for a product

is definition accords with that given in ISO 21351.

viated terms

Design justification data file

Design justification plan

Quality system

Electrical, electronic, and«electromechanical
Ground test plan

Preliminary design review
Reliability_assurance program

Reliability and maintainability plan

Safety assurance program

that establishes the exact required values for performance, operating environments, and |other

SS

ST

TS

Space system
Space technology

Technical specification
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4.1

ISO 15865:2005(E)

Objectives and principles

Objectives

The qualification process should ensure achieving the following objectives:

a)

b)

h)

4.2

SS gpalification assessment should be based on the following-principles:

a)

ensuring that the product meets specified requirements;
ensuring that the product matches production drawings;

confirming product operability after tests, verifications, flight tests and landing;

g¢nsuring the safety of SS products in accordance with ISO 14620-1;

g¢nsuring the required quality level to SS customers;

assisting customers in selection of proper SS products and services on a competitive basis;
¢reating terms and conditions favourable for SS insurance;

assuring that the product is able to comply with the disposal requirements.

Principles

proper definition of the requirements to be verified by qualification;

dise of only approved items for qualification assessment with deviations justified and agreed
¢ustomer and the supplier in accordance with contractual provisions;

dise of all appropriate information obtained in all phases of the programme;

gequential analysis of the results ‘obtained during all phases and levels of the programm
account the results obtainediinthe previous phase and other levels as appropriate;

vhen the developmeghntjtransitions from one phase to the next or when it proceeds to the next

proper planning*of the qualification assessment;

arly detection of problems potentially capable of impacting cost, schedule, safety or d
rogramme (or any combination of these) and implementation of corrective action w
pproval;

upon by the

b, taking into

Ipwering the uncertainty~of the assessment as the additional information becomes availablg, particularly

level,

uality of the
th customer

cycle.

The customer should analyse the past performance of his/her own potential suppliers and use this
performance as an element of supplier selection criteria and he/she should issue the TS to these suppliers.

4.3

General requirements and recommendations

A supplier can develop a space system item either in compliance with a customer—supplier contract, or without
a contract when there is an expected market for the item after the development is complete. In either case, a
supplier acts as a customer towards its own suppliers.

When this International Standard is made part of a contractual agreement between a customer and supplier,
the agreement shall establish the customer and supplier responsibilities and authorities, as appropriate,

© 1SO 2005 - All rights reserved
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concerning the qualification processes and item acceptance. This agreement shall define the qualification
logic (stages, list of results and justifications required for customer acceptance at each stage). Other
considerations that should be considered for inclusion in the agreement are:

specific development items that are subject to the qualification process;

customer approvals required for supplier implementation of the DJP;

designation of responsibility and the processes to be used for approval of items for qualification

participgtion of the customer in reviews.

<l la-ecliali £ ottt lat: ey £ 4l |H 4+ 4l s
TTUSUTITCUU Ty UT 3 1atu s, PTUYUTTS S, UT LUTTTPTCTTIUTTTTPUTTS TTUTTIT UTS SUPPITT TU U TS CUSTUTTTICT,

a)
b)
assessment,
c)
d) content
e)
To achieve t

development

When this Ipternational Standard is applied in a contractual situation, the suppliér )shall ensure thd

supplier's prq

When this |
independent
qualification
should justif
specification

The supplier
established |
shall be in ad

In a contrag
declaring thg
declaration s

A preparaton

advance of the contractually agreed upon-qualification process.

The results d

4.4 Levels

Qualification
tree as defin

hternational Standard is used as a basis for qualification of a” product that is deve

is done in fulfilment of a customer—supplier contract or as an independent deyelopment.

duct definition is valid with respect to the customer’s TS.

e qualification goals, the supplier shall be responsible for qualification of its product, whethér the

t the

oped

y by a supplier (outside of a customer—supplier contract), the supplier shall perform an infernal

0 ensure that the product meets the design input data requirements. At each order, the su
y the ability of the product to satisfy the requirementsiexpressed in the customer’s s

shall determine when the item is qualified, based on-the theoretical and experimental justifig
y the supplier and the results of qualification testing. In a contractual situation, this determir
cordance with contract provisions.

tual situation, the customer shall havé-final responsibility for endorsing the qualificatior
t the product meets its design requirements and can be manufactured. This endorsemen
hall be based on the contractually agreed upon conditions.

y process of internal qualification may be carried out by the supplier for his own purpos

f the qualification acfivjty (verification process) shall be compiled in the DJDF by the suppliet.

assessnient should be implemented sequentially according to the different levels of the pr
pd in ISO 14300-1. Typical qualification levels are the following:

bplier
Lpply

ation
ation

and
t and

es in

bduct

a) part (forlexample, an EEE part);

b) component;

c) subsystem;

d) system.

Iltems to be qualified at any level can include hardware, software, facility, material, processes, methods, and
procedures.
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Design justification data file (DJDF)

The DJDF is aimed at integration of all information confirming the design item compliance to specified
requirements. It provides a record of the values of specified technical characteristics that are subject to
qualification. The DJDF includes data from all qualification assessments obtained during all phases of the
project. It is developed under the supplier’s responsibility and authority during design, production, qualification,
operation, and disposal. The DJDF integrates information from qualification process documents and is based
on functional and technical characteristics that are subject to qualification.

Each characteristic recorded in the DJDF is periodically assessed to detect trends. All measurement results
are maintained in the DJDF. For characteristics displaying uncertainties or deviations, their values are entered

into

The dise and contents of a DJDF are described in Annexes A and B, respectively.

NOTEH
acha

5 ¢
5.1

51.1
Qual
estim
com

Qual
shou

The ¢

5.1.2

5.1.2
the q

a) s
b) |1

c) |

Dol H ry <l £4 ' tal
IS OJUT PO U arnmu aincl LCOUTTTUUVE TITCAaSUTTS al T IAanTIT.

The purpose of trend detection is to enable early application of corrective actions that are neces
racteristic and maintain its value within a specified range.

Qualification assessment approach
General

General features
fication assessment of a SS item depends on first’achieving a specified level of pre

aring these values with the specified values for-thése characteristics.

d be used to prepare revisions to the DJP.

ualification strategy should be a reasonable compromise between cost, schedule, risk, and

Specific features

1 Qualification assessment for SS is characterized by unique features (i.e. features n
Lialification assessmient of other products), such as:

parseness of.data and (generally) an insufficient quantity of data for the use of statistical mg
mited ac€ess to the product during space operation;

mitédthumber of like products available for assessment;

sary to control

Cision in the

ated or measured values of the specified technical eharacteristics. The qualification decisiof is based on

fication assessment is based on the DJR:\Before each new phase, the results of the prgvious phase

bffectiveness.

ot present in

thods;

d) r

equirements tor high reliability and satety;

e) significant number of new technical problems due to lack of similarity to previous items;

f) i

g) i

nsufficient knowledge of environmental conditions and their impact on SS;

nability to reproduce some space environmental conditions on the ground;

h) necessity to solve complex scientific and technical problems in a short, fixed time due to external factors
(e.g. meteorological factors).

© IS0

2005 — All rights reserved
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5.1.2.2 The SS qualification process utilizes documentation and other results of activities performed
during phases 0, A, B, C, D, E, and F specified in ISO 14300-1. In the general case, these results include:

— issue and co-ordination of the TS;

— design;

— working

documentation;

— production set-up and prototype manufacturing results;

— ground fest results;
— flight-tedt results;

— results df full-scale production and operation.

5.1.3 Crite

The following criteria shall be verified during qualification assessment of the SS ok SS item.

a) The SS
b) Require
c) All spec

d) Allthea

e) The range of all technical characteristics (parameters) subject to qualification assessment is defined.

f)  Assessn
method.

g) Theapp

5.1.4 Design justification plan (DJP)

The supplief
ordinates th¢g

A typical exa

The SS qu{

-

a

br SS item is completed and its documentation is approved.
ments traceability is established.
fied operational constraints and environment load limitations are taken into account.

ssumptions inherent in the design of the system.are defined and justified.

nent tolerances are established to allow for uncertainties of the applied qualification assess

ied method provides both neminal values and worst-case values of technical characteristics

develops the DJB." Depending on contractual arrangements, the customer reviews an
plan submittedhby the supplier and accepts the reports.

mple of BJR'is given in Annex C.

lification assessment matrix may include SS quality assessment for the developmen

ment

H co-

and

production p

hases and SS item inspection during the production and operation phases.

Implementati

on of the DJP should be aligned with the programme implementation schedule.
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5.2 Arrangement of work

5.2.1 Principles for selection of an organization or a group of specialists for qualification

5.2.1.1  Selection principles

reviews

The following principles should be followed when selecting any organization or group of specialists for
qualification assessment review (see ISO 21349).

a) The candidates should not be administratively or materially dependent on the assessment results;

b)

5.21|12 Examples of suitable personnel

The {ollowing are examples of sources of suitable personnel for performing Qualification asses
(in order of increasing level of independence):

a)
b)

c)

d)

5.2.2| Objectivity and adequacy of results

5.2.2|1 The unbiased confirmation-'of "SS qualification with respect to the specified req
suppgprted by the following factors:

a) fraceability of DJP implementation;

b) ¢ompleteness and adequacy of procedures for qualification assessment;

c) ¢ompleteness and-adequacy of test and control programmes;

d) ¢apability ofithe applied methods used (as defined in 5.2.3).

5.2.2|2 The following actions also support the unbiased confirmation of SS qualification:

The candidates should be competent, which can be estimated by the frequency of expetft
ccomplished, practical confirmation of their assessments, and the extent to which-their,
ecommendations were followed.

for an internal review, any part of the supplier’s organization;

any part of the customer organization;

Mot responsible for the SS item programme or project:

pssessments
assessment

tment review

gpecially established commissions composed of skilled experts from the customer's organization, who are

¢ther industrial organizations (research and development institutes or laboratories are advisaple).

uirements is

implementing preliminary (local) qualification reviews performed by the organizations takir

g part in SS

development, production, or operation;

accounting for all of the factors impacting SS item quality, reliability, and safety in the process of SS

development, design, testing, manufacturing, and operation;

ensuring that test equipment (test control equipment) and measuring equipment meet the necessary

technical levels;

ensuring the competence of the laboratories (centres) by periodic verifications.

© 1SO 2005 - All rights reserved
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5.2.3 Applicable methods

Table 1 lists the recognized applicable methods.

Selection of the applicable methods and their level of detail is determined by a number of factors including the
qualification tasks to be accomplished, available prior information, project innovation, risk, product tree level,
life cycle phase, item reliability, lot size, and supplier's experience. Methods resulting in quantitative estimates

(e.g. statistical methods) are preferable for analysis, when appropriate.

Table 1 — Descriptions of applied methods

ID —Name of method Description
. Determination of essential qualities, performance, and limitations of-an)itgm by
1 | Analygis s .
cognitive or computational methods.
2 | Acceptance tests Test§ and verifications performed during product acceptancé;-including waiver
and input control.
3 | Estimgtion tests Tests for detailed estimation of item capabilities.
4 | Qualification tests Tests for confirmation of meeting TS requirements;including safety factors.
. Specific tests of a part of an item in a limitéd*area in which the load
5 |Delta-qualification method . Ty
environment have changed (due to modifi¢ation, use, etc.).
i - P Method of qualification of a new itetn based on the qualification of sjmilar
6 | Qualification by similarity . :
items in the past.
7 |Quality system certification A dete.rmlmatlon.t.hat the §uppl|(_ars production process can reliably produge an
item within specified quality, fimits.
. Customer’s planned or dnplanned verification of the work performed bly the
8 |Inspeqgtion .
supplier.
Systematic examination of items for the purpose of assessing the rgsults
9 |Review obtained at a.given time in the project; conducted by persons who arg not
responsible for the project.
5.3 Qualification assessment process
5.3.1 Qualification assessment(process input
Input data fof activities initiated-at any life cycle phase or product tree level include the following:
a) list of requirements.to be confirmed at the given phase or level, applicable methods, assesgment
accuracy, and the qualification assessments specified by DJP;
b) list of wark performed during the previous phase;
C) list of nbr=conformances—obtained u'willg the plcviuua pilaac or—tevet (if ally) and—corrective—actions

implemented for their elimination;

d) revised DJP in accordance with 5.1.1;

e) actions on detailed qualification assessment performed at different phases of the product life cycle:

1) alternative calculations;

2) comparison of a new design with a similar and already accepted design, if available;

3) tests and demonstrations;

f)  reviews.

© ISO 2005 — All rights reserved
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Activities on product definition during phases O to C

During these phases the following actions should be performed:

a) analysis of:

1)

TS for a product and its components (including analysis of their conformance to the advanced

requirements);

justification of redundancy and reserves;

CUI Itil IYCIILy Pidl [1S) il ItUl I(.iUl.]I tU OUVCTCUITIT i IaZdl u'uua bitudtiul 15,
single points-of-failure;
critical items and their reliability;

primary reliability problems requiring special attention during subsequent'development a

b) assessment of:

)

)]

5.3.3

technical decisions and their rationale from the viewpoint,of the specified reliabilit
requirements of the product and its components;

feasibility of advanced requirements for items, systems;'and components;
proper selection of components, including EEE;

experience obtained during the development of similar products and prototypes (incl
items);

application of qualification by similarity;

compliance with reliability and safety requirements;

hd test;

and safety

Lding foreign

implementation of the (recommendations that resulted from reliability analysis (sumnpary data on

failures and associatéd corrective actions);

manner in which’quality assurance requirements are satisfied during the manufacty
(including problems of run time, increased loads and severe conditions of routine hot teg
tests requiring additional resources);

completeness and adequacy of assurance plans for reliability, safety, ground
qualification assessment.

ring process
ts, and other

testing, and

Design review

As specified in ISO 14300-1 and ISO 21349, design reviews shall be held at various points in the life cycle. At
each of these points of the life cycle, a group of experts representing all of the relevant disciplines should be
formed to participate in the review.

NOTE

Each review is a critical verification with the participation of competent specialists in the appropriate disciplines
and under the leadership of a person whose activity is not directly connected with the organization responsible for the
project or the programme. Information and justification on the activities completed are reviewed by the experts in such
activities.

© 1SO 2005 - All rights reserved
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The experts’ aim should be to facilitate:

a)

b)

c)

making a decision on whether the technical elements meet the contractual requirements and the aims of
the phase under review;

taking corrective and preventive actions, or both, in case of non-conformances or insufficiency;

making a decision on transition to the next phase.

5.3.4 Design verification

Design verifi
requirementg

5.3.5 Qual

At this phassg

a)

b)

c)

d)

e)

10

general
technolg

applied
mechan

problem

decision|
industrig

analysis
eliminati

new tec
problem

technoldg
technoldg

analysis

Cation should be performed to make sure that the output of a phase complies with the spe
. Design verification actions shall be documented.

fication assessment during updating of production technologies
of qualification assessment, the following issues should be addressed:

design and technological assessment of component characteristics (i.e-"feasibility, conce
gical solutions);

materials assessment (list of structural materials, including new-materials and their basic phy
cal, chemical and technological properties);

5 of supplying advanced materials to production enterprises;

5 on occupational safety and health, fire-and-explosion safety, toxicity, environmental safety
| sanitation in the processing of selected materials*and their wastes under industrial conditio

of recommendations on utilization of worn or failed items; industrial waste utilizatig
on considering requirements for personnehhealth and environment protection;

hnological processes, including analysis of material sciences problems and solutions (i.e.
5 of the new processes that require solution and verification);

gical, material sciencess‘and metrology problems (i.e. list of scientific, experimental
gical work to be performed-‘in the next phases of the item’s manufacture);

of product assembly-and integration plan and interface diagrams;

cified

ptual

sical,

, and

NS;

n or

ist of

and

assessment of available” and required capacity of experimental, industrial, and test base as wgll as

required

technica

list of equipment, stands, and structures, including newly created, updated, procured, or lea

| documentation analysis;

5ed;

analysis

analysis

aof pmdur‘finn prplnnmfinn actions;

of tests, verifications, and other actions related to the processes including:

1) critical processes;

2) processes using equipment, which have extremely complicated, large-sized, labour-consuming, or
unique characteristics;

3) arra

ngement or layout of production facilities;

4) construction or modification of production and test facilities;

5) training of personnel for new kinds of activities.
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5.3.6 Qualification assessment during ground tests

5.3.6.1

Anticipated activities

Required input data for initiation of activities are described in 5.3.1.

During ground testing the following actions should be anticipated:

a) analysis of:

extent to which GTP requirements were met in item and component testing (or a

nalogue and

prototype testing In the case of qualification by similarity);
status of GTP implementation for SS product and its elements;
status of reliability programme implementation for SS elements and componeats;

final test reports for SS items and components (submitted by developing suppliers wh
the tests);

independent assessments conducted by expert commissions atithe customer’s request;
results of flight item acceptance tests conducted at the preduction facility;

developer’s reports on elimination of failures and non-conformances detected during tes

b) assessment of:

)

5.3.6|2

ground test results;
implementation of the expert commission’s recommendations;
conformance of technical characteristics to the TS requirements based on test results;

acceptance inspection, run\time, and modes of test items and their components design
tests.

Development of-ground test plan (GTP) for SS items and their elements

Input| data include non~conformances detected during GTP implementation, in addition to thosg

5.3.1

The following actions should be performed in each phase:

o conducted

()

bted for flight

specified in

a) Tssessment of:

1)

2)

3)
4)
5)

6)

compliance with the requirements provided by standards and functional and technical specifications

on development for SS items and its components at each phase;

completeness of the verification of technical characteristics as specified in the TS for the item and its

components;

appropriateness of the GTP to the item (and its component);
adequacy of mock-ups for different kinds of ground tests;

adequacy of ground tests in duplicating actual operational conditions;

completeness of interface tests of integrated systems;

© 1SO 2005 - All rights reserved
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b) analysis of:
1) distribution of qualification assessment in the different phases;
2) production readiness;
3) emergency test plans in case of accident and hazardous situations;
4) flight dynamics testing and dynamic characteristic correction programmes;

5) extent to which flight test problems might be solved in ground tests;

6) plans for testing of safety margins (for reserve assessment) and tests of resources;
7) verification of implementation of recommendations set forth in review reports;

8) verification of qualification by similarity and the data obtained from analogue and prototype testing.

5.3.6.3 Tgst assessment

5.3.6.3.1 Al necessary and sufficient tests should be performed at each phase.for the purpose of:
a) verificatipn of specified technical characteristics of a product;

b) verification of a product’s functional characteristics;

c) obtaining data for the DJDF.

5.3.6.3.2 During preparation and performance of tests;as well as when processing test resulty, the
following doquments should be prepared:

a) plans orftechnical task descriptions for separate types of tests or verifications, which contain:
1) reqglirements to be verified;
2) test|(verification) goals;
3) registered parameters;
4) acceptance criteria;
b) processing procedureS,-which contain:
1) equjpment to'be used;

2) testp and verifications;

3) measurements;

4) measurement registration and processing methods;

c) reports on the progress and results of tests;

d) reports, combining the results of individual tests, for transfer to the next phase.

5.3.6.3.3  Test verifications should be performed:

a) prior to tests to ensure that adequate resources, procedures and materials are available;
b) after tests to determine test conformance (non-conformance) to test procedures;

12
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5.3.6.3.4 A review of the results obtained should be documented.

5.3.7 Flight tests

5.3.71 The following analyses and assessments should be performed:

a)

b)

5.3.7|12 The flight test qualification process is completed by:

a) a report issued by the ‘organization or commission responsible for flight tests after t
¢ompleted; and

b) a decision to initiate)phase E, utilization.

5.3.7|13 Simultaneously, preparations are made to enter full-scale production of the item, as g

5.3.8| Fullsscale production

analysis of:

1) reports of developing organizations on final elimination of non-conformances detected during past

flight tests, as appropriate;

raraet £ il Ao alanaor = TRP-C S~ | ey Aantrmadificatianas
TOpPUINo Ui Ut veIUpPUTo UTT pruuuL U driu vrrouiimeatvrio,

~

) developers’ reports on the effectiveness of corrective actions;

4) any changes in items and components;

e
~

modified item ground testing;

®) additional documents on readiness of the next item for flight”tests including
recommendations from previous ground and flight tests, as appropriate;

detected non-conformances;

8) expert commission and developing organization review reports authorising the next item
or re-flight;

assessment of:

) implementation of recommendations of.expert commissions for correction of failures de
previous ground and flight tests;

2) TS requirements implementation;

results and

T) readiness of the next item for flight test, including its acceptance test results and the ¢limination of

for flight test

ected during

he tests are

ppropriate.

them;

5.3.8l1 At the start of this phase (phase D) the following tasks should be performed:

a) establishment of parameters to control the stability of technological processes;

b) establishment of a process to maintain traceability of product technical characteristics during acceptance
inspection, acceptance tests, and operation;

c) analysis of detected failures and non-conformances and effectiveness of actions to eliminate

d) analysis of product modifications, including assessment of their impact on:

1) cost, schedule, and risk;

2) need for re-qualification assessment;
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13


https://standardsiso.com/api/?name=352c96bdc07b14cf791a7babbeb8bf56

ISO 15865:2005(E)

e) analysis of the adequacy and effectiveness of modifications intended to increase reliability;
f) analysis of the supplier's documentation on the elimination of any non-conformance;

g) analysis of adequacy of the inspection process for critical items.

5.3.8.2 Performing the tasks previously listed above utilizes:

a) technical review;

b) qualification assessments of specified technical characteristics;

c) samplinJ; to assess the current technical characteristics;
d) analysis|of the causes of failures and non-conformances;

e) analysis|of the effectiveness of actions taken to eliminate the non-conformances.

5.3.9 Software qualification assessment

In the process of software qualification assessment, analysis of the following shauld be performed:
a) optimization of algorithms, data formats, and the command system corifiguration;
b) softward algorithms;

c) description of the mathematical model of the system and madelling results;

d) list of software algorithm modules;

e) memory} processor, and data transfer requirements-for execution of algorithms;
f) inputlanjguage;

g) softward operational documentation;

h) list of fupctional and service modules;

i) dialogud tables and languages’ (for interactive systems);

j)  input ang output datadarray structure;

k) data supgport algotithms;

I) softward development process;

m) library of test algorithms;

n) functional block diagrams and timing diagrams of software operation in all operational modes.

5.3.10 Configuration aspects

All design changes and modifications should be identified, documented, verified, and approved by authorized
personnel before their implementation in accordance with ISO 14300-1:2001, 4.6.

The supplementary provisions in this subclause relate to configuration management and any additional

requirements for qualification of modified components. In implementing these, the applicability of analysis by
similarity should be considered.
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Measures should be taken by the supplier to guarantee that:

a) up-to-date definitions of the product and any modifications introduced are continuously available;

b) modifications are subject to thorough and detailed study by all concerned in order to:
1) verify that all aspects of the modifications are identified and analysed (i.e. aspects relating to

definition, design, production, inspection, testing, qualification, implementation and logistic support);

2) ensure that any necessary qualification reassessment is performed;

c) aitinterestedpartiesareinformedoftheapprovedmodifications——————————————————————

Only the modifications approved by the organization responsible for that product (project) maybe|incorporated

into the product and the documents.

5.3.1/1 Disposal phase

As a| part of the process of qualification assessment, the supplier should-study problems asgociated with

end-¢f-life, such as:

a) necovery and processing of SS fragments (launch vehicle stages{landed worn-out spacecraf, etc.);

b) ¢limination of SS products when their operation is completed(e.g. de-orbiting for sinking in $pecial areas

f the ocean, boosting to higher orbits, or recovery for reuse*or disassembly).
5.4 | Documents

The following documents should be prepared and made available to appropriate recipients in acg
contr|
custa

a)

b)

5.5

5.51
subje
conc
the d
contr]
contr

bctual provisions or programme plans (typical recipients include organizational elements of
mer, and lower-tier suppliers):

matrix relating the SS, subsystetm, and component qualification to the specified requi
¢ontaining documentation for the ‘acceptance of each assessed parameter;

project schedule and DJP,and DJDF by life cycle phases and product tree levels.

Requirements

The documénts confirming SS product qualification with respect to the specified requirem
ct to qualification review. At the completion of this review, the project decision autho
usion on<S$S product qualification with respect to the requirements provided by normative ¢
ualification assessment has detected any non-conformance of the product to the requir
bctualysituation, the decision on further actions shall be made in accordance with proyv
hctual agreement, if any.

ordance with
the supplier,

[ements and

ents shall be
ity issues a
ocuments. If
bments, in a
sions of the

The results of implementation of each phase of qualification assessment should be documented in the DJDF
containing an assessment of results obtained during that phase and a comparison of these results with the
results predicted for that phase.

5.5.2

In a contractual situation the report shall be presented to the customer, in accordance wi

of the agreement defined in 4.2.

5.5.3

th provisions

The customer should use the report, together with other provisions of the contractual agreement, as

the basis for a decision, either to continue work or to take other actions as provided for in the customer—
supplier agreement. The decision should be distributed in accordance with any contractual provisions.
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Annex A
(informative)

Use of DJDF

A.1 Justification of design

On completipn of development, the theoretical and experimental justifications (study files, calculationg, test
reports) support a conclusion on whether or not the design of the product meets the requirements of'the TS.
A.2 DJDF

A.2.1 Geng¢ral

The DJDF i incrementally generated during the detailed design process ifi)conformity with the design

justification glan (DJP). The DJDF

a) facilitates access to required justification information,

b) provided a list of the required justifications,

c) represents an important element in making a decision on-the product design qualification.

A.2.2 Content and completion of the DJDF

The supplief incrementally puts together the~BdJDF concurrently and in parallel with the design and

development of the product and of its design data file. The DJDF thus provides, at all times, the status ¢f the

justification with respect to the requirements.of-the TS.

In the coursqg of product development(studies and computations, as well as tests and simulations of any sort,

contribute to|the collection of justifigation information identified in the DJP.

A.2.3 Sequential status ofthe DJDF

The following observations-characterize the sequential and incremental development of the DJDF.

a) The DJIF changes and is improved steadily in parallel with the generation of the product design.

b) The DJIDFmay have several pre-defined milestones, depending on the complexity of the product.

c) The first milestone applicable to the DJDF is the preliminary design review (PDR). At this point it contains
the initial data elements and is essentially a preliminary DJDF.

d) The design and justification already contained in the DJDF are used by the supplier as a basis for the
decision to begin production of articles for qualification tests (or coding in the case of computer programs).
This decision is made when the supplier judges that the design is sufficiently advanced. This is done
within the framework of a design review (usually a critical design review).

e) When submitting the design for qualification, if this step is planned for in the DJP, the DJDF ties together
the justifications already obtained and those that remain to be obtained. The DJDF ensures a reduction in
the risk of failure during qualification testing, particularly when failure has a high potential to affect
programme progress (increased cost, schedule delays, etc.).
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