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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 15865:2022(E)

Space systems — Qualification assessment

1 Scope

This document establishes general rules for qualification assessment of space systems and products
used in space systems against their functional and technical specifications. It establishes general
requirements for determining system or product readiness for any stage of the life cycle. This includes,
for example, readiness for development, manufacture, test, operation, modification, or dispjosal.

This|document is applicable to systems and products used in flight or ground suppert-and|to products
at al] levels in a product tree. It applies to systems and products consisting of¢hardware, software,
facilities, materials, methods, processes, procedures or any combination of thegg!

It esfablishes common:
a) general requirements for qualification assessment of item readiness;
b) approaches to qualification.

This|document is intended for use as the basis for a design justification plan. It is intendefl to be used
eithdr in establishing an agreement for such a plan betweén.a customer and a supplier or|as the basis
for alsupplier’s internal qualification practices.

2 Normative references

The following documents are referred to in~the text in such a way that some or all of their content
consfitutes requirements of this document>For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendmepts)

ISO 10795, Space systems — Programme management and quality — Vocabulary
ISO 14300-1, Space systems — Programme management — Part 1: Structuring of a project

ISO 41349, Space systems & Project reviews

3 Terms, definitions and abbreviated terms

3.1 | Terms:and definitions

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

[SO and TEC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1.1

qualification process

process that covers all the verification activities including all the items of the product (component,
equipment, subsystem and system)

©1S0 2022 - All rights reserved 1
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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 to entry: Additional activities performed during the review include:

analysis

3.1.3

of the reasons of nonconformities;

elaboration of recommendations on improving.

technical sj
TS

specificatio}
implemente

Note 1 to enf]

requirement
[SOURCE: I
3.2 Abbr
D]DF d
DJP d
EEE el
GTP g
TS tq
4 Object
4.1 Objeg

The qualific
of the space

peclification

1 expressing technical requirements for designing and developing the solution f
d

ry: The technical specification evolves from the functional specification and defines the tec}
for the selected solution as part of a business agreement.

0 21351:2005, 3.1.11, modified — The abbreviated term "TS" has.b€en added.]

pviated terms

psign justification data file

bsign justification plan

ectrical, electronic, and electromechanical
round test plan

chnical specification

ives and principles

'tives

htion process shotlld'ensure that the following goal is achieved: confirmation of suita
system and the'space system’s components.

sly the following objectives should be achieved:

ensurinig that the product meets specified requirements;

o0 be

nical

hility

ensuring®hat the product matches production drawings;

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

g the safety of the space system’s products in accordance with ISO 14620-1;

g that the quality level required by the space system’s customers is reached;

competitive basis;

Simultaneo

a)

b)

<)

d) ensurin

e) ensurin

f)

g 1
insuran

h) ensurin

2

ce of the space system;

g that the product meets the disposal requirements;

assisting customers in the selection of proper products and services of the space system on a

providing objective evidences of the quality of the space system to make a positive decision on the

© IS0 2022 - All rights reserved
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ensuring that each component is operated in accordance with the requirements of the
documentation.

Principles

The space system’s qualification assessment should be based on the following principles:

a)

b)
‘)

d)
e)

f)

g)
h)

i)

4.3

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

Wheh this document is(used as a part of a contractual agreement between a cust
supplier, the agreementZhall establish the customer and supplier responsibilities and authorities, as
apprppriate, concernibg the qualification processes and item acceptance. This agreement
the qualification J0gic (stages, list of results and justifications required for customer accept]

stage). The following considerations should be included in the agreement:

a)

operational

consistency of qualification assessment for different levels of the space systems and the structural

scheme of the space systems;

proper definition of the requirements to be verified by qualification;

se of only approved items for qualification assessment with deviations justified arid 4
y the customer and the supplier;

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

equential analysis of the results obtained during all phases and levels 60 the prograi
into account the results obtained in the previous phase and other levels as appropriate|

wering the uncertainty of the assessment as the additional ‘information becomg¢
articularly when the development transitions from one phase(to the next or when it
the next level;

proper planning of the qualification assessment;

hgreed upon

mme, taking

s available,
proceeds to

¢arly detection of problems potentially capable of impacting cost, schedule, safety or
programme (or any combination of these) and imiplémentation of corrective actions wi
dpproval;

tailoring of the execution of the qualificatioh'assessment and its precision during the it

General requirements and recommendations

gpecificdevelopment items that are subject to the qualification process;

ality of the
h customer

bm life cycle.

ner-supplier
relopment is

bmer and a

shall define
Ance at each

b) qlesignation of responsibility and the processes to be used for approval of items for (ﬂualification

c)

assessment,

customer approvals required for supplier implementation of the D]P;

d) contentand scheduling of status, progress, or completion reports from the supplier to the customer;

e)

participation of the customer in reviews.

To achieve the qualification goals, the supplier shall be responsible for qualification of its product,
whether the development is done in fulfilment of a customer-supplier contract or as an independent
development.

When this document is used in a contractual situation, the supplier shall ensure that the supplier’s
product definition is valid with respect to the customer’s TS.

© IS0 2022 - All rights reserved
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When this document is used as a basis for qualification of a product that is developed independently by
a supplier (outside of a customer-supplier contract), the supplier shall perform an internal qualification
to ensure that the product meets the design input data requirements. At each order, the supplier
should justify the ability of the product to satisfy the requirements expressed in the customer’s supply
specification.

The supplier shall determine when the item is qualified, based on the theoretical and experimental
justification established by the supplier and the results of qualification testing. In a contractual
situation, this determination is in accordance with contract provisions.

In a contractual situation, the customer shall have final responsibility for endorsing the qualification and
declaring thattheproduetmeetsitsdesighreqtirementsandecanbe-manufactured—Fthisendorsement
and declarafion are based on the contractually agreed-upon conditions.

A preparatofy process of internal qualification may be carried out by the supplier for his owhpurposes
in advance qf the contractually agreed-upon qualification process.

The results|of the qualification activity (verification process) shall be compiled)in'the DJDF by the
supplier.

4.4 Levels

Qualificationh assessment should be implemented sequentially according to the different levels gf the
product tre¢ as defined in ISO 14300-1. Typical qualification levels atr€ the following:

a) part (e.g. an EEE part);
b) component;
c) subsystpm;
d) system.

Items to be qualified at any level can include hardware, software, facility, material, processes, methods,
and procedyres.

4.5 Design justification data file (DJDF)

The DJDF aims at integration ef.all information confirming the design item compliance to spedified
requirements. It provides a record of the values of specified technical characteristics that are subjgct to
qualification. The D]DF includes data from all qualification assessments obtained during all phages of
the project. [It is developéd-tinder the supplier’s responsibility and authority during design, produgtion,
qualification, operatien, and disposal. The D]JDF integrates information from qualification process
documents fnd is based on functional and technical characteristics that are subject to qualificatiop.

Each charadteristic recorded in the DJDF is periodically assessed to detect trends. All measurement
results are Imaintained in the DJDE For characteristics displaying uncertainties or deviations, Itheir

values are entered into the DJDF prior to and after corrective measures are taken.

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

NOTE The purpose of trend detection is to enable early application of corrective actions that are necessary
to control a characteristic and maintain its value within a specified range.

4 © IS0 2022 - All rights reserved
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Qualification assessment approach

General

5.1.1 General features

Qualification assessment is based on the obligatory or voluntary principle - in terms of legislation - of
the space system’s qualification assessment in accordance with the normative documents.

Quallflcatlon assessment of a space system’s elements depends on first achieving a specified level of

precj
decigion is based on comparing these values with the specified values for these characteris

Qualjfication assessment is based on the DJP. Before each new phase, the results ofthe pre
should be used to prepare revisions to the DJP.

The

effectiveness.
5.1.71 Specific features

5.1.2.1 Qualification assessment for space systems is characterized by unique features
not gresent in the qualification assessment of other products);such as:

a)

5.1.2.2 The space system’s qualification process utilizes documentation and other results
performed during phases 0, A, B, C, D, E, and F specified in ISO 14300-1. In the general case, t
inclulde:

qualification strategy shall be a reasonable compromise between, €0st, schedul

gparseness of data and (generally) an insufficient quantity of data for the use of statisti

imited access to the product during space operation;

imited number of like products available for-assessment;

equirements for high reliability and.safety;

insufficient knowledge of environmental conditions and their impact on space system;
inability to reproduce some space environmental conditions on the ground;

ecessity to solve gomiplex scientific and technical problems in a short, fixed time dug
factors (e.g. meteorological factors).

iisstie and co-ordination of the TS;

ignificant number of new technical problems due to lack of similarity to previous itens;

sioninthe ostimatedormeasuredyvaluesaofthe cpnnuﬂnﬂ technicalcharacteristics The nuahflcatlon

tics.

vious phase

b, risk, and

i.e. features

al methods;

to external

of activities
hese results

design;

working documentation;

production set-up and prototype manufacturing results;
ground test results;

flight-test results;

results of full-scale production and operation.

© IS0 2022 - All rights reserved
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5.1.3 Criteria

The following criteria shall be verified during qualification assessment of the space systems or the
space system’s elements.

a)

approved.

b)
‘)

Require

ments traceability is established.

EMC, radiations constraints) and environment load limitations are taken into account.

d)
e)

All the 4

defined

Assessn
assessn

f)

g) Theapp

5.1.4 Des

The supplie
coordinates

A typical ex

The space s)

The ranpge of all technical characteristics (parameters) subject to qualification assessme

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

hent tolerances are established to allow for uncertainties of the applied qualific
jent method.

lied method provides both nominal values and worst-case values of technical characteri

ign justification plan (D]P)

r develops the DJP. Depending on contractual arrangements, the customer reviewg
the plan submitted by the supplier and accepts the reports.

hmple of DJP is given in Annex C.

Fstem’s qualification assessment matrix may include the space system’s quality assess

for the deve
and operati

Implementa

5.2 Arramgement of work

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

reviews

In phases.

lopment and production phases and space system item inspection during the produ

ion of the DJP shall be aligned with the program implementation schedule.

lection principles

a)
b)

ing pringiplés should be followed when selecting any organization or group of specialis

The space systems or the space system’s elements are completed and their documentation is

All specified operational constraints (i.e. mechanical, thermal, electrical mechanical compatibility/

nt is

htion

stics.

and

ment
ction

The candidates should be competent, which can be estimated by the frequency of expert

assessments accomplished, practical confirmation of their assessments, and the extent to which
their assessment recommendations were followed.

5.2.1.2 Examples of suitable personnel

The following are examples of sources of suitable personnel for performing qualification assessment

review (in o

rder of increasing level of independence):

a) for aninternal review, any part of the supplier’s organization;

b) any par

t of the customer organization;

© IS0 2022 - All rights reserved
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c) specially established commissions composed of skilled experts from the customer's organization,
who are not responsible for the space system’s item program or project;

d) other industrial organizations (research and development institutes or laboratories are advisable).

5.2.2 Objectivity and adequacy of results

5.2.2.1 The unbiased confirmation of the space system’s qualification with respect to the specified
requirements is supported by the following factors:

a) traceability of D]P implementation;

b)
c)
d) (

5.2.7%
quali

ompleteness and adequacy of procedures for qualification assessment;
ompleteness and adequacy of test and control programs;

apability of the applied methods used (as defined in 5.2.3).

fication:

— ilnmplementing preliminary (local) qualification reviews performed by the organizations

q

1

— ¢

— ¢

5.2.3
Tabld

Seled

including the qualification~tasks to be accomplished, available prior information, project

risk,

gccounting for all of the factors impacting the space system'’s item quality, reliability, 3

mecessary technical levels;

space system’s development, production, or operation;

he process of the space system’s development, design; testing, manufacturing, and ops

bnsuring that the test equipment (test control equipment) and measuring equipme

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

Applicable methods
b 1 lists the recognized appli¢able methods.

tion of the applicable methods and their level of detail is determined by a numbsg

product tree levellife cycle phase, item reliability, lot size, and supplier's experien|
ting in quantitative estimates (e.g. statistical methods) are preferable for ana
bpriate.

Table 1 — Descriptions of applied methods

.2 The following actions also support the unbiased confirmation of the spafce system’s

taking part

nd safety in
ration;

nt meet the

r of factors
innovation,
ce. Methods
lysis, when

ID Nanie of method Description
Y - Determination of essential qualities, performance, and limitations of an
1 Alldly SIS . g .
item by cognitive or computational methods.
2 Acceptance tests Tes-ts and ve_zrlflcatlons performed during product acceptance, including
waiver and input control.
3 Estimation tests Tests for detailed estimation of item capabilities.
4 Qualification tests Tests for confirmation of meeting TS requirements, including safety factors.
e Specific tests of a part of an item in a limited area in which the loads and
5 Delta-qualification method . e
environment have changed (due to modification, use, etc.).
e R Method of qualification of a new item based on the qualification of similar
6 Qualification by similarity . .
items in the past.
. e Confirmation that the supplier has procedures to ensure the manufacture
7 Quality system certification i
of products meet customer requirements.
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Table 1 (continued)
ID Name of method Description
. Customer's planned or unplanned verification of the work performed by
8 Inspection .
the supplier.
Systematic examination of items for the purpose of assessing the results
9 Review obtained ata given time in the project; conducted by persons who are not
responsible for the project.
5.3 Qualification assessment process
5.3.1 Quadlification assessment process input
Input data for 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 metheds, assessment
accuracly, and the qualification assessments specified by DJP;
b) list of wiork performed during the previous phase;
c) listofngn-conformances obtained during the previous phase or level (ifany) and corrective acfions

implemented for their elimination;

d) revised
e) actions

1) altg

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

3) test

f) reviews.

5.3.2 Acti
During thes

a) analysij

1) TS
req
2) just

DJP in accordance with 5.1.1;
on detailed qualification assessment performed at different phases of the product life g

rnative calculations;

s and demonstrations;

vities on product definition‘during phases O to C
e phases the following.actions shall be performed:
of:

or a productand its components (including analysis of their conformance to the adva
llirements);

ificationrof redundancy and reserves;

3) Conltingency plans intended to overcome hazardous situations;

ycle:

nced

4) single points-of-failure;

5) crit

ical items and their reliability;

6) primary reliability problems requiring special attention during subsequent development and
test;

b) assessment of:

1) technical decisions and their rationale from the viewpoint of the specified reliability and safety
requirements of the product and its components;

2) feasibility of advanced requirements for items, systems, and components;
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4)

5)
6)
7)
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proper selection of components, including EEE;

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

application of qualification by similarity;
compliance with reliability and safety requirements;

implementation of the recommendations that resulted from reliability analysis (summary data
on failures and associated corrective actions);

5.3.3

manner in which quality assurance requirements are satistied during the mgnufacturing
process (including problems of run time, increased loads and severe conditions of routine hot
tests, and other tests requiring additional resources);

completeness and adequacy of assurance plans for reliability, safetyground testing, and
qualification assessment.

Design review

As specified in ISO 14300-1 and ISO 21349, design reviews shall becheld at various life cydle stages. At
each|of these life cycle stages, a group of experts representing all of the relevant disciplings should be

formled to participate in the review.

NOTH

Each review is a critical verification with the participation of competent specialists in thg appropriate

disciplines and under the leadership of a person whose actiyity is not directly connected with the|organization
respgnsible for the project or the programme. Information and justification on the activities cpmpleted are

reviewed by the experts in such activities.

The ¢xperts’ aim should be to facilitate:

a) 1naking a decision on whether the technical elements meet the contractual requireménts and the

dims of the phase under review;

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

c) 1aking a decision on transition to the next phase.

5.3.4

Design verification

Design verification”shall be performed to make sure that the output of a phase compljes with the

specified requirements. Design verification actions shall be documented.

5.3.5

At thlis phase of qualification assessment, the following issues should be addressed:

Qualification assessment during updating of production technologies

a) general design and technological assessment of component characteristics (i.e. feasibility,
conceptual technological solutions);

b) applied materials assessment (list of structural materials, including new materials and their basic
physical, mechanical, chemical and technological properties);

c) problems of supplying advanced materials to production enterprises;

d) decisions on occupational safety and health, fire-and-explosion safety, toxicity, environmental
safety, and industrial sanitation in the processing of selected materials and their wastes under
industrial conditions;

e) analysis of recommendations on utilization of worn or failed items; industrial waste utilization or
elimination considering requirements for personnel health and environment protection;

©1S0 2022 - All rights reserved 9
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f)

g)

h)

j)
k)
1)

5.3.6 Qudlification assessment during ground tests

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

During grouynd testing the following actigns shall be anticipated:

a)

b)

10

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

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

analysis of product assembly and integration plan and interface diagrams;

assessment of available and required capacity of experimental, industrial, and test base as well as
required list of equipment, stands, and structures, including newly created, updated, procured, or
leased;

technical documentation analysis;

analysig of production preparation actions;

analysig of tests, verifications, and other actions related to the processes including;
1) critjical processes;

2) professes using equipment, which have extremely complicated, large:§izé€d, labour-consuining,
or ynique characteristics;

3) arrangement or layout of production facilities;
4) confstruction or modification of production and test facilities;

5) training of personnel for new kinds of activities.

analysig of:

1) extent to which GTP requirements were met in item and component testing (or analogu¢ and
profotype testing in the-case of qualification by similarity);

2) status of GTP implementation for space system’s product and its elements;

3) status of reliability program implementation for space system'’s elements and componentg;

4) findl test\reports for space system’s items and components (submitted by developing suppliers
whti) conducted the tests);

5) independent assessments conducted by expert commissions at the customer’s request;

6) results of flight item acceptance tests conducted at the production facility;

7) developer’s reports on elimination of failures and non-conformances detected during tests;
assessment of:

1) ground test results;

2) implementation of the expert commission’s recommendations;

3) conformance of technical characteristics to the TS requirements based on test results;
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4) acceptance inspection, run time, and modes of test items and their components designated for
flight tests.

5.3.6.2 Development of ground test plan (GTP) for the space system'’s items and their elements

Input data include non-conformances detected during GTP implementation, in addition to those
specified in 5.3.1.

The following actions shall be performed in each phase:

a) assessment of:

1) compliance with the requirements provided by standards and functional(agd technical
specifications on development for space system'’s items and its components ateach phase;

2) completeness of the verification of technical characteristics as specified inthe TS|for the item
and its components;

3) appropriateness of the GTP to the item (and its component);

4) adequacy of mock-ups for different kinds of ground tests;

%) adequacy of ground tests in duplicating actual operational conditions;

6) completeness of interface tests of integrated systems;

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 dymniamic characteristic correction programs;

3) extent to which flight testproblems might be solved in ground tests;

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

8) verification-ot/qualification by similarity and the data obtained from analogue and prototype
testing.

5.3.4.3 Testassessment

5.3.6.371 All necessary and sufficient tests shall be performed at each phase for the purpgse of:

a) verification 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 and processing test results, the following
documents should be prepared:

a) plans or technical task descriptions for separate types of tests or verifications, which contain:
1) requirements to be verified;

2) goals of test or verification;
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3) registered parameters;
4) acceptance criteria;
b) processing procedures, which should contain:
1) equipment to be used;
2) tests and verifications;

3) measurements;

4) megsturementregistratiomramdprocessingmethods;
c) reportsfon 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 shall be performed:
a) prior to|tests to ensure that adequate resources, procedures and material$-are available;

b) after tests to determine test conformance (non-conformance) to test.procedures;
5.3.6.3.4 Areview of the results obtained shall be documented.
5.3.7 Flight tests

5.3.7.1 THe following analyses and assessments should-be performed:
a) analysig of:

1) repprts of developing organizations ondinal elimination of non-conformances detected diyiring
past flight tests, as appropriate;

2) repprts of the developers on product and component modifications;
3) developers’ reports on the effectiveness of corrective actions;

4) any|changes in items anhd Components;

5) modified item ground testing;

6) additional deciments on readiness of the next item for flight tests including resulty and
recpmmendations from previous ground and flight tests, as appropriate;

7) reafliness of the nextitem for flight test, including its acceptance test results and the elimination
of detected non-conformances;

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

b) assessment of:

1) implementation of recommendations of expert commissions for correction of failures detected
during previous ground and flight tests;

2) TSrequirements implementation.
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5.3.7.2 The flight test results qualification process is completed by:

a) areport issued by the organization or commission responsible for flight tests after the tests are
completed; and

b) adecision thata complex accomplishes the objectives

5.3.7.3 Simultaneously, preparations are made to enter full-scale production of the item, as
appropriate.

5.3.8 Full-scale production

5.3.8.1 Atthe start of this phase (phase D), the following tasks should be performed:
a) ¢stablishment of parameters to control the stability of technological processes;

b) ¢stablishment of a process to maintain traceability of product technical characteriptics during
dcceptance inspection, acceptance tests, and operation;

c) 4nalysis of detected failures and non-conformances and effectiveness of actions to eliminate them;
d) 4nalysis of product modifications, including assessment of their impact on:
1) cost, schedule, and risk;

2) need for new qualification assessment;

e) 4Jnalysis of the adequacy and effectiveness of modifications intended to increase reliabjlity;
f) 4nalysis 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 in 5.3(8,1 utilizes:

a) technical review;

b) qualification assessments’of specified technical characteristics;
c) gampling to assess.the current technical characteristics;

d) 4nalysis of thecauses of failures and non-conformances;

e) 4Jnalysis ef'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 shall be performed:
a) optimization of algorithms, data formats, and the command system configuration;

b) software algorithms;

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

d) list of software algorithm modules;

e) memory, processor, and data transfer requirements for execution of algorithms;

f) inputlanguage;

g) software operational documentation;
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5.3.10 Conffiguration aspects

All design
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a) up-to-dpte definitions of the product and any modifications introduced are continuously avail
b) modificptions are subject to thorough and detailed study by all concerned in order to:

1) verlfy that all aspects of the modifications are.identified and analysed (i.e. aspects rel
to definition, design, production, inspection, tésting, qualification, implementation and log
supjport);

2) enspre that any necessary qualificationt€assessment is performed;

c) allinterested parties are informed of the-approved modifications;

d) Only the¢ modifications approved bythe organization responsible for that product (project) m
incorpofrated into the product and the documents.

5.3.11 Disposal phase

As a part of the process of)qualification assessment, the supplier should study problems associated

end-of-life, g

a)

recover
Spacecr|

functioatbtockdiagrantsard-timingdiagramsof softwareoperattomrinmattoperationatmode;

]

[s for qualification of modified components. In implementing thiese, the applicability of
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list of functional and service modules;
dialogue tables and languages (for interactive systems);
input and output data array structure;

data support algorithms;

e development process;

of test algorithms;

hanges and modifications shall be identified, documented, verified, and-approved 1
erson before their implementation in accordance with ISO 14300-1.

entary provisions in this subclause relate to configuration management and any addit

bimilarity should be considered.

ould be taken by the supplier to guarantee that:

uch as:

y and processing of space system’s fragments (launch vehicle stages, landed wor
hft/etc.);

2]

y an

ional

hble;

pating
ristic

hy be

with

n-out

b) elimina

o of Space system's products witerr their operation s compteted{e-;g—de-orbitin

for

sinking in special areas of 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
accordance with programme plans (such as supplier, customer, and sub suppliers):

a) matrix relating the space system, subsystem, and component qualification to the specified
requirements and containing documentation for the acceptance of each assessed parameter;

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

14
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5.5 Requirements

5.5.1 The documents confirming the space system’s product qualification with respect to the
specified requirements shall be subject to the qualification review. At the completion of this review, the
project decision authority issues a conclusion on the space system’s product qualification with respect
to the requirements provided by normative documents. If the qualification assessment has detected
any non-conformance of the product to the requirements, in a contractual situation, the decision on
further actions is made in accordance with provisions of the contractual agreement, if any.

The results of implementation of each phase of qualification assessment shall 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 case of contractual agreement, the report is presented to the customer,-invaccordance with
provjsions of the agreement defined in 4.2.

5.5.3 The customer should use the report as the basis for a decision, taking into agcount other
condjiitions of the contractual agreement, either to continue the work or te take other actiongas provided
in thie customer-supplier agreement. The decision is distributed in aecordance with any{contractual
condjitions.
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Annex A
(informative)

Use of DJDF

A.1 Justification of design

On completi
test reports
of the TS.

A2 DJDF

A.2.1 Gen

The DJDF is
justification

a) facilitat]
b) provide
c)

represe

A.2.2 Content and completion of the D]DF

The supplie

developmenft of the product and of its design.data file. The DJDF thus provides, at all times, the staf

the justifica

In the cours
sort, contril

A.2.3 Seq
The followiy
a)
b)

The DJD
The DJD

on of development, the theoretical and experimental justifications (study files, calculat

eral

incrementally generated during the detailed design process.dn conformity with the d
plan (DJP). The DJDF:

es access to required justification information;
S a list of the required justifications;

hts an important element in making a decisien'on the product design qualification.

' incrementally puts together the \DJDF concurrently and in parallel with the desigy

fion with respect to the requirements of the TS.

ute to the collection ef jiistification information identified in the DJP.

uential status ©f the DJDF
1g observations characterize the sequential and incremental development of the DJDF.
F changes’and is improved steadily in parallel with the generation of the product desig

Fanay have several pre-defined milestones, depending on the complexity of the produ

ions,

support a conclusion on whether or not the design of the product meets the requirenpents

psign

and
us of

e of product development,studies and computations, as well as tests and simulations of any

Ct.

c)

d)

16

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

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
programmes). 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).

When submitting the design for qualification, if this step is planned for in the DJP, the D]DF ties
together the justifications already obtained and those that remain to be obtained. The D]DF 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.).

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=bc85b9835f90fd91f90a88e3d395d20a

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms, definitions and abbreviated terms 
	3.1 Terms and definitions 
	3.2 Abbreviated terms 

	4 Objectives and principles 
	4.1 Objectives 
	4.2 Principles 
	4.3 General requirements and recommendations 
	4.4 Levels 
	4.5 Design justification data file (DJDF) 

	5 Qualification assessment approach 
	5.1 General 
	5.1.1 General features 
	5.1.2 Specific features 
	5.1.3 Criteria 
	5.1.4 Design justification plan (DJP) 

	5.2 Arrangement of work 
	5.2.1 Principles for selection of an organization or a group of specialists for qualification reviews 
	5.2.2 Objectivity and adequacy of results 
	5.2.3 Applicable methods 

	5.3 Qualification assessment process 
	5.3.1 Qualification assessment process input 
	5.3.2 Activities on product definition during phases O to C 
	5.3.3 Design review 
	5.3.4 Design verification 
	5.3.5 Qualification assessment during updating of production technologies 
	5.3.6 Qualification assessment during ground tests 
	5.3.7 Flight tests 
	5.3.8 Full-scale production 
	5.3.9 Software qualification assessment 
	5.3.10 Configuration aspects 
	5.3.11 Disposal phase 

	5.4 Documents 
	5.5 Requirements 

	Annex A (informative) Use of DJDF 
	Annex B (informative) Contents of DJDF 
	Annex C (informative) Contents of the DJP 
	Bibliography 

