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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
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| Standard ISO 14300-1 was prepared by Technical Committee4SO/TC 20, Aircraft and space
ee SC 14, Space systems and operations.
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Introduction

This part of ISO 14300 provides an overview and requirements of space programme management with the overall
objective of optimizing performance, costs and schedules and of minimizing the risks.

Programme management is an integral element of any programme, but, in space, it is particularly important due to
the followWing:

— spedific environmental conditions in space;

— need for a high level of performance;

— limited number of models;

— limitgd access to the product during operations;

— quagi-impossibility of repairing in the case of failure during flight;
— often high complexity of the organization;

— assqciated high costs involved.

The deplpyment of this standardized common set of programme management requirements should endqourage and
facilitate jnternational space co-operation.

© ISO 2001 — All rights reserved \
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of 1ISO 14300 addresses the space programme management requirements; ‘applicable thr
broach in a contractual relationship between customers and suppliers. The ‘applicable requi
ssurance are given in ISO 14300-2.

of ISO 14300 is intended to be used as a basis when establishing ‘and negotiating customer
nent requirements, and guiding the supplier’s responses.

ar definition of the roles, responsibilities and authorities ‘of the different customers and supplier.
rence between their activities;

Mmunication capability between them:;

e and rigorous programme organization;

as far as possible, standardization*of the rules applicable to various programmes.

ws for supplier flexibility in its)yimplementation and tailoring.

mative references

ving normative-documents contain provisions which, through reference in this text, constitute p
Df ISO 14300."For dated references, subsequent amendments to, or revisions of, any of these
bply. HoWwever, parties to agreements based on this part of ISO 14300 are encouraged to inv|

of, @applying the most recent editions of the normative documents indicated below. R
s«~the' latest edition of the normative document referred to applies. Members of ISO and IE

bugh a top-
rements for
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pstigate the
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FC maintain
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of-eurrently valid International Standards

ISO 9000:2000, Quality management systems — Fundamentals and vocabulary.

ISO 9001:2000, Quality management systems — Requirements.

ISO 10007:1995, Quality management — Guidelines for configuration management.

ISO 14300-2:—1), Space systems — Programme management — Part 2: Product assurance.

1) Tobe

published.
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3 Terms and definitions

For the purposes of this part of ISO 14300, the terms and definitions given in ISO 9000 apply.

4 Abbreviated terms

CcCB Configuration control board

CDR Critical design review

Cl Configuration item
CM Caonfiguration management
DF Design data file

EIDP End item data package

FS Fynctional specification

ILS Infegrated logistic support

LSA Ldgistic support analysis

PDR Preliminary design review

PRR Preliminary requirements review
QR Qualification review

TS Tgchnical specification

WBS  Woprk breakdown structure

WPD  Wprk package description

5 Progrfamme management specification and plan

5.1 Gengral

The attainment of quality thfoughout programme execution is the overall goal of management.

The requirements stated in 1ISO 9001 shall be taken into account by any company involved in a space prog

When a leyel O Customer (the first level in the contractual line issuing a contract) intends to make th
ISO 14300 pcondition of a contract, this customer shall include in the solicitation (request for proposal, iny

tender req 1ost for auatationete ) a dedicated programme manaacement snecification for its_annlication
' Al T 7 oY ) g L o

level customers and suppliers.

ramme.

s part of
jitation to
by lower

The application of the management requirements from the level 0 customer to the lowest level of suppliers in the
contract chain shall be consistent with the criticality, complexity and cost of the product to be supplied. Thus,
suppliers of less critical products may seek to have fewer requirements. Nonetheless, the continuity and the
coherence of the programme requirements shall be maintained. Selection and tailoring of this part of ISO 14300 is
needed at the customer level. Any adaptation of this part of ISO 14300 shall be based on specific objectives and

constraints.
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At a given level, the supplier shall adapt the management requirements contracted with his own customer to his
own suppliers. The customer can consequently fulfil his own obligations towards the next higher level (see
Figure 1).

The suppliers shall prepare a management plan in order to comply with the dedicated management specification,
received from their customer.

ISO 14300-1

ISO 14300-2

Tailoring

Level O
Customer
Programme -
management __—
specification . ) —
Compliance with
the programme
requirements
- q
//
Assurance and
coherence -
o requirements Supplier Level 1
Programme
management
plan
Customer
Tailored
requirements
. . —
Compliance with paslsedlc‘)?n to —
level 1 eve
Level 2

requirements

Supplier

Supplier Management
//// Supplier Management plan
Mahagement plan Customer

plan

Customer
Customer \ \

| Tailored requirements for level 3

Figure 1 — Establishing programme management rules

5.2 Prpgramme management specification

natura-of thao -— PENEC . BpracHkEARRe-—-Rhacae

Depending-ea-the-rature—oi-theprogramme—orthe-programme—phase—the-programme—tnanagementspecification
shall be issued by the level 0 customer and may include additional requirements or, on the contrary, certain
elements which may be deleted with regards to this part of ISO 14300.

It is intended, as far as possible, that the wording of clauses 5 to 13 and the content of ISO 14300-2 be integrated
directly into any programme management specification, i.e. for harmonization or depending on the negotiated
applicability.

Each supplier of a given level acts as a customer towards his own suppliers and has to specify the management
requirements in the relevant contracts through a specific document or through the statement of work itself.
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5.3 Prog

ramme management plan

In response to this programme management specification, each supplier concerned prepares a programme
management plan which contains descriptions of main activities, implementation methods and general procedures
with respect to its organization.

Existing supplier policies, procedures and other management controls should be used, where appropriate, and in
this case should be made available to his direct customer.

The supplier is encouraged to tailor any specified requirement that may provide more effective scheduling or

reduce cos

s without loss in_compliance to the intent of the requirement. Such tailored requirements should be

individually

The progral
the custorm
requiremen

identified within the supplier’s programme management plan to facilitate review by the custome

mme management plan shall be submitted to the customer for acceptance. The plan{as’acq
er, becomes the basis for determining compliance with the customer programme mar
S.

r.

epted by
agement

6 Work|breakdown structure

6.1 Gengral

The programme work breakdown structure (WBS) is the reference systenifor programme management data which:

— ensurep the coherence between technical, documentary, adminjstrative and financial activities of the whole
prografnme;

— identifi¢s the responsibilities and authorities of each supgplier.

The rules tq be observed when producing, modifying and-using the programme WBS are specified hereafter.

6.2 Objégctives

The prograjnme WBS is the structured and comprehensive breakdown of the whole programme. On thg basis of

the product|tree (see 6.4.3) or the function'tree (see 6.4.2), it identifies the tasks and principal resources?) required

to completd products intended to satisfy-the expressed requirements.

This breakdown is achieved in aconsistent way at different levels of responsibility and authority.

The programnme WBS is used as a common reference for the level 0 customer and the suppliers so as to iglentify all

tasks requirned to entirely’complete the programme, regardless if these tasks are:

— on the programmeé budget or not;

— under lpe responsibility and authority of the suppliers or other organizations.

The programme WBS ensures management, planning, performance and control of all tasks implied by the
programme.

2) Principal resources include the development of all hardware and software (e.g. test benches, tools) necessary for the
programme and also the resources required for the adaptation or the reuse of existing means, that means all those whose
unavailability may be a constraint for the programme.
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6.3 Responsibility and authority for development

Each supplier shall:

— develop the product tree for his own supplies and limit it to interfaces with his own customer and suppliers;

— express his requirements concerning the establishment of the WBS to his suppliers.

These requirements are in particular associated with the programme organization (see clause 7) and the
configuration items, Cls (see clause 10).

6.4 RU

6.4.1 M
The codi
The task

As long
function

The pring

When th
consider

642 F

The func
be decor

It is posg
phase (p

At the sy

6.4.3 P

The prod
the syste]

All produ
package

les for defining the WBS

ain aspects

ng of tasks, resources and products (and possibly, functions) shall be unique and\constant in time.

5 to be performed have to be linked to each level of the product tree (see 6.4.3).

s the system’s product tree has not been defined, it is possible to, associate tasks with fung
ree (see 6.4.2).

ipal resources to be used to accomplish each task shall be clearly identified.

e resources involved in the programme have to be-developed (specific resources), thé
bd in the same way as the products to be provided.

Linction tree

ion tree gives the framework of system performance by breaking it down into functions. Each f{
nposed into subfunctions, independent.of the products involved.

ble to link tasks to functions at the early stages of the programme, i.e. at least up to the syste
hases 0, A and B, see 8.2).

5tem level, the function treerassures coherence of the whole system and the configuration cont

foduct tree

uct tree gives thetop-down framework of the product by breaking down the system into elemer
M, to subsystem, to equipment, to component level where appropriate.

ct treeelements are under configuration control, the identifiers have to be consistent with all 1
5 and documentation.

tions of the

by shall be

unction can

m definition

rol.

ts, i.e. from

elated work

The pro

foct—approach s based—om & prionKrnowtedge or—kKrnowtedge gaimed—Sice— the—progran

concerning the products to be provided.

The product tree has to be established at the end of phase B (see 8.2.4) at the latest.
Products indicated in the product tree shall include, as a minimum, each product having a TS.
6.4.4 Tasks

The tasks can be described in work package description (WPD).

NOTE

A WPD is the information associated with tasks and work packages.
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Each task is mainly characterized by:

a) the customer/supplier relationship;

b) aunique and identified person or organization in charge;

c) its cont

ent, including:

— atitle,

— an

objective (e.g. qualification test)

— ad

escription with excluded tasks, if necessary,

— atask type (design, production, product assurance, management, tests, etc.);

d) its link

e) its plan

fo an element (product or function);

ning constraints, including:

— a planned duration,

— on

— on

e (or several) input event(s) and data,
P (or several) output event(s) and data,

5sibly, intermediate events (key events for the task);

f)  its conglitions of performance;

g) theres

The resour

burces required for its performance.

es used shall be associated with théstask which implement them.

6.5 Management rules for changes

Changes in[the WBS shall not modify-its organization, so as not to disrupt programme management.

Each addegl product, function,xresource or task shall be given a new identification (re-use of identifie
already begdn used at any other stage shall not be allowed).

The changgs take into”account the modifications of mandatory services and/or requirements which
accomplishged in compliance with the contractual specifications (modification of clauses, riders, etc.).

7 Prograrmme-organtzaton

7.1 General

s having

shall be

The implementation of a programme organization is required to ensure consistent programme performance and to
control programme execution.

This clause defines the organizational principles (organization at customer and industrial levels for programme
management) and specifies the organizational requirements concerning information circuits, internal and external

to the progr

amme and its environment.
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On the basis of contractual data, this clause is used by the different programme suppliers as a definition model and
for implementation of the respective organization at each level.

7.2 Pri

nciples

The organization to be implemented shall take into account the programme phases concerned, the nature of the
tasks to be performed and the associated responsibility and authority levels.

The preparation, definition and implementation of the programme organization shall be planned in compliance with
programme phasing (see 8.2).

The choi
made tak

The pers

The resj
anticipats

Each prog

If the pro
and man

7.3 Or
731 G
The prog

development, production, utilization) shall be specified. The programme change may lead to modifica

impleme

When sd
defined.
and carri

Each suj
the interrj

Each cug
When s¢

Ce of the simplest and most effective management programme as well as contractual relationsh
ing into account the specific programme aspects, whether it be a national or an internatignalor

pn in charge of the definition and implementation of the programme organization shall bé identi

onsibilities and authorities for programme management and contracting shall” be identifig
b contractual and legal incidences.

gramme organization shall be coherent in contractual and technical terms.

gramme is associated with other programmes, responsibilities and authorities regarding interfa

ganizational requirements

eneral
ramme phases requiring an effective implemeéntation of programme organization (feasibility
ted organization during programme execution.

veral suppliers jointly play a common role, the responsibilities and authorities of each of th
When a supplier simultaneously plays several roles in the same programme, they shall be cle

ed out separately. For effectiveness, however, one single authority may supervise them.

plier shall identify and_assign the main responsibilities and authorities for the programme andg
al organization in order to satisfy the contractual requirements.

tomer and supplier are bound to play the roles both has been assigned for throughout the
veral external organizations and/or internal departments are involved, the responsibilities ang

of each

ensure their co-ordination. These measures shall in particular define the nature of the information to be|
between|customers and suppliers.

7.3.2

f them and\their interfaces shall be clearly documented and the appropriate measures shall

ips shall be
e.

fied.

d so as to

ce definition

hgement shall be specified and taken into account when implementing the programme organization.

, definition,
tions of the

em shall be
arly defined

implement

brogramme.

authorities
be taken to
exchanged

auirements
G

The roles of the programme suppliers shall be explicitly defined and, in particular, the programme organization shall
indicate who is in charge of each activity, required by the specific programme management specification, i.e.:

prog

cost

engi

ramme management;

contract management;

and schedule control;

neering;
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ILS;

configu

procurement;

product assurance;

ration and documentation management.

The interfaces and relationships with company management should be indicated. The application of the
management rules and their effectiveness for the performed or subcontracted programme activities shall be verified

according toplanned and documented audits _analysis of indicators and/or reviews as contractually defined.

7.4 Infor

7.4.1 Info

Rules gove

define
— specify]
The mode q

7.4.2 Pro

For the sup
technical, p

The conten
necessary.

7.4.3 Customer’s prerogatives

When this

should estaplish the appropriate degtee to which the customer will:

monito

condud

be info

The prerog

fmation circuits

mation and communication

ning the organization of information circuits shall:

he list and role of the programme customers and suppliers;

the information to be exchanged between customers and suppliers(and the schedule of exchal
f establishment, of change and application shall be stated.

jress reports

plier(s) and customer, the purpose of these reporis-consists in evaluating the work progress
erformance, commercial, schedule aspects.

and periodicity of these reports shall be contractually defined. Progress meetings should be h

part of ISO 14300 is made(part of an agreement between a customer and a supplier, the a

the application of the)management requirements by the supplier;
t or participate)insaudits or reviews of the supplier;
med of the)progress made by the supplier in design, manufacturing, inspection, and test.

htives needed by the customer in order to accomplish these tasks should be established by p

nges.

egarding

eld only if

jreement

rovisions

of the agreq

ment. These provisions should cover:

customer visits to the premises of the direct supplier;

of higher level customers;

the designation of permanent or non-permanent representatives, resident at the supplier's premises;

organizations.

provisions that should be included in the direct supplier's agreements with lower level suppliers regarding visits

the delegation of all or parts of these prerogatives to national surveillance organizations, or to other specified
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7.4.4 Action items management

Throughout the programme activities, the actions resulting from relations with the customer (e.g. meetings,
exchange of mail, key events, reviews) and/or those determined by the supplier as part of the application of the
management rules shall be controlled. Each action is defined by a form of identification, a clear and unambiguous
wording, an applicant, a person responsible for its completion and the corresponding deadlines (fixed date or
programme event).

The final status shall be formally expressed and accepted by the applicant on presentation of the applicable
justifications.

7.4.5 Technical and management indicators
From the start of the programme onwards, technical and management indicators, in pafticular |highlighting
developments in product quality and the organizational functioning shall be formally defined;implemented, put to
use and ppdated throughout the programme activities. In case of significant unfavourable developments$, measures
shall be faken according to the analysis of results.

These indlicators are defined between the customer and the supplier and shall remain confidential.

8 Programme phasing and planning

8.1 Gegneral

The objegtive of programme phasing and planning is to minimize the technical, scheduling and econo:lgical risk of
the progfamme by introducing phases of which the ends aré‘marked by formal milestones®. By implementing this
objective] the progress of the programme can be controlled\with respect to cost, schedule and technicallobjectives.

This objgctive is achieved by breaking the product™life cycle into distinct phases which are interflinked. The
objectivep and work content of each phase shall bé.clearly defined.

Each milestone consists of a formal review process interrelated with technical baselines subject to configuration
management (CM). The results of this process are formalized by appropriate documentation.

The numfber of phases and their objectives should be defined at the start of the programme. They shquld also be
tailored tp minimize risks from cost] scheduling and technical problems that can compromise the sudcess of the
programine.

The comlposition and content of the phases shall be determined by the level O customer using the [programme
managerment specification’based on this part of ISO 14300 and shall be appended to the contract.

8.2 Prpgramme’phasing

8.2.1 Prineiples

The phasing may be broken down into seven phases. The start of a phase coincides with crossing a milestone, at
which time a decision is taken by the level 0 customer (or his highest authority) at a given system level. This usually
occurs after a specific review assessing the work results of the current phase, the provisions for the next phase and
the identified risks.

The crossing of milestones at lower levels shall be decided by the relevant customers, after the relevant reviews.

3) A milestone is a significant event or stage marking the end of a phase of development in the programme.

© ISO 2001 - All rights reserved 9
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The purpose of a review is to perform a critical evaluation by a team not directly involved in the activities and with
the aim of helping to:

enable

decide

corrective and/or preventive actions to be carried out in the case of drift or inadequacy;

mark the transition to the following stage;

to cross the concerned milestone.

assess the validity of the technical elements in relation to the predictions and the contractual requirements;

8.2.2 Mis

This phase
for conside

This phase

the ide

the ide
from cy

The results
functional s

8.2.3 Fea

8231 (

This phase
objectives (|

This phase
a) the fun

b) the uss

Eion analysis phase (phase 0 or pre-phase A)

consists of an initial definition of the mission and of a preliminary assessment of the concept
ation in the feasibility phase.

results in:

htification and the characterization of the mission;

an initial evaluation of needed performance, risks, requirements, and objectives, e.g. dependability an

an initial assessment of the manufacturing and operational constraints, including environmental condit

htification of possible solutions with the associated criticalyssues, taking in account the lesson
rrent space programmes;

an initial evaluation of the elements of the programme (ofganization, costs, schedules).

of these activities are summarized in a transition phase 0 to phase A document including a p
becification (FS) which serves as the basis of the decision to initiate the feasibility phase.

Sibility phase (phase A)

Dbjectives

of the programme consists in exploring the various possible concepts so as to meet thg
performance, costs, Sehedules).

results in:
Ction treedbeing issued;

r's abjectives being formally defined in:

5 needed

H safety;
ons;

5 learned

ovisional

b defined

a

eference Fo,

a preliminary issue of the TS at the system level,

schedules) for the definition phase;

d)

concept (performance, risks, costs, schedules, technical and support costs).

10

the presentation of each concept examined in a pre-design associated with a financial proposal (costs and

the estimation of technical and manufacturing feasibility and the emphasis on the critical elements of each
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Documentation

This phase results in the drafting of a “transition phase A to phase B document” under the responsibility and

authority

of the level 1 customer.

These documents shall emphasize in particular:

the feasibility of proposals to meet the anticipated requirements;

schedules, risks) and the one recommended,;

the {

The auth
or at leag

8.24 D

8.24.1

This pha
phase ar

This pha
This pha

— theq
prev

— thed

— the
inpu

— thed

— the

prop

— thei

8.2.4.2

the tl)rganization of subsequent phases (structures, resources, etc.) and in particular those eleme

tart of the definition phase (WBS, costs, schedules, etc.).

t partially during a review called the “preliminary requirements review”.
efinition phase (phase B)

Objectives

e consists of selecting one proposal for development among(those proposed at the end of th
d in specifying the necessary requirements.

be starts by crossing the milestone corresponding to the acceptance of phase A results.
5e results in:

omparison of performance and risks (regarding technical/cost/schedule aspects) of the technig
ously selected to be studied;

stablishment of the TS at the systemylevel;

s to all specifications;
valuation of the dependability and the safety characteristics;

Choice of the prapgsal for development, in particular taking into account the financial asp
osal;

5sue of thevtransition phase B to phase C document”.

Dectmentation

8.24.21

General

the general description of these proposals, indicating the main elements for each one (performance, costs,

nts allowing

prity responsible for the milestone crossing may require that phase A results be examined in their entirety

e feasibility

al solutions

bstablishment of the TS at theyfirst level and whenever possible in compliance with the fungtion tree as

ects of the

The following documents, written under the responsibility and authority of the level 1 customer, shall be compiled
with the TS and the documents drafted by the supplier:

— the management plan and the development plan;

— the WBS (see clause 6);

— the first level TS and, whenever possible, the associated technical clauses;

— the preliminary design data file (DF) and the justification for it.

© ISO 2001 - All rights reserved
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8.2.4.2.2 Transition phase B to phase C documents
These documents in particular emphasize:

a) all the necessary requirements listed in the TS. This TS shall be compared with anticipated requirements. The
purpose of this comparison is to verify that there is no incoherence between anticipated requirements, defined
by the user in the reference FS, and the technical and contractual requirements expressed in the TS;

b) the proposed design of the solution, which has been sufficiently examined in compliance with the
requirements. This design is, in general, described in a preliminary DF and defines the architecture of the main
components. This design shall facilitate the identification of the various critical points in the product
development and manufacturing;

c) the orggnization of the development phase with:
— the¢ organization of the project,
— the schedule for completion, including key events,
— the methods allowing the various identified risks to be kept under control;

d) the jusiification of the estimated cost of the development phase.

8.2.4.2.3 |Development plan
At the end |of phase B, the development plan shall be drafted by\the level 1 customer, taking into ac¢ount the
requiremengs of his customer and with the elements of his own.suppliers. This development plan shall degcribe the
phasing ratjonale used to carry out satisfactorily the development of the products under his responsipility and
authority and in particular:

— the task sequence of the project;

— the mahdatory steps (key events);

— the sigpificant stages in development\progress and of the design verification (document issue, mandfacturing
of modgls, tests, reviews, etc.).

When appr¢ved by the level 0 customer, it becomes the document for management and follow-up of the wprk.
8.2.4.3 Reviews

8.2.4.3.1 |System requirement review

During phage B; a>system requirement review should be held in order to:

e amrn tha caompatibilitbvaf thao ovctanm feanmowarle and tha allasatian Af Aaefarmaanoan o tha lowvar 1o ,el Of the
b X INne—tRe COTTPToty - OT U iC— Sy St o e vworc o o e oottt o o P TToTT T ar icCto—thiCToOvWwe T 1T

products;

— examine the compatibility of interfaces;

— review the system TS and allow the start of work on subsystems.
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8.2.4.3.2 Preliminary design review

The authority responsible for the milestone crossing may request that the “transition phase B to phase C document”
be examined during a review called “preliminary design review” (PDR). The purpose of this review is to approve the
system TS, the frame of the system, the associated lower TSs and the development plan.

NOTE 1 Phase A and B activities are iterative and tend to clarify progressively requirements thus making possible solutions
more evident.

NOTE 2  If there are several level 1 suppliers, then arrangements should be made to ensure the consolidation and coherency
of level 0.

8.2.5 Development (phase C) and production (phase D) phases

8.2.5.1 | Merger of phases C and D

Phases € and D may be merged into one unique C/D phase if the programme leads o the manufacturing of a
single flight unit or of a very small quantity of product.

The choige shall be determined by the level O customer.

8.2.5.2 | Integrated C/D phase
This programme phase consists of making a detailed study of the solution selected upon complgtion of the
definition| phase and subsequently manufacturing qualification maedel(s) and flight model(s). The purpose of this
phase is [to obtain a qualified design of the deliverable products required for system operation and support.

This integrated phase starts by the milestone crossing of the'PDR and corresponds to the acceptance ¢f “transition
phase B [o phase C documents” issued during the previeus phase.

This phage shall include, as a minimum, the tasks. hecessary to complete the designed state of the system and of
each of its components (critical design reviews, CDR).

On the RQasis of the verifications made during this phase and during qualification tests, the qualificatjon process
shall show that this design meets the specified requirements (qualification review, QR).

Product glesign qualification and flight-model acceptance complete the C/D phase.
8.2.5.3 | Separate development (phase C) and production (phase D) phases

8.2.5.3.1| Development phase (phase C)

This programmesphase consists of making a detailed study of the proposal selected upon complgtion of the
definition| phase.~The purpose of this phase is to obtain a qualified design for the mass production of| deliverable
products|required for system operation and support.

Phase C starts by the milestone crossing of the PDR and corresponds to the acceptance of the “transition phase B
to phase C documents” issued during the previous phase.

This phase shall include, as a minimum, the tasks necessary to complete the designed state of the system and of
each of its components (CDRS).

During this development phase, the “production plan” is established by the supplier and gives the general
manufacturing schedule at the highest level of the WBS. It includes the elements provided by its own suppliers. The
manufacturing plan shall be issued under the responsibility and authority of the level 1 customer and, once issued,
marks the start of the following phase.
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The production plan defines a production cycle of one element which is to be used as a reference. Consequently,
any risks due to disturbances on the standard production line can be established.

This plan outlines the mass production scheme (see 9.3) and specifies the key events, as follows, that may be
selected for stages of payment and follow-up scheduling:

manufacturing preparation;
procurement;

manufacturing start:

techni

The qualifi

development phase as well as qualification tests. Results from the qualification process.shall demonstrat

product des

Quialificatio

8.25.3.2

This phase
designed st

It starts wit|
previous ph

Two proces
process for
authorizes

(performan
For reasong

8.25.4

During this
and suppor

The acknov

8.25.5

final adceptance.

| evaluations prior to acceptance tests;

tion process started during the development phase shall be based on verificationrmade throu
ign meets the specified requirements and that it can be produced.

h of the product design marks the end of the development phase (QR, qualification review).

Production phase (phase D)

consists of manufacturing and delivering to the user thevproduction ordered in compliance
age of the product.

N the milestone crossing corresponding to the accéptance of the “production plan” issued d
ase.

ses may be identified within this production phase: the mass production process and the ad
each finished product after a performahce check by a pre-shipment review. This pre-shipme
the shipment of the product after checking its conformity with respect to the project ¢
es, configuration and waivers) and-the operational status of the system.

of scheduling, some procurements may be started prior to the production phase.

Utilization phase (phiase E)

phase, the system~and the resources required to fulfil its operational mission are put into serv
ed.

ledgement)by the system user of its fithess for use conditions the beginning of its operational |

Disposal phase (phase F)

jhout the
b that the

with the

uring the

ceptance
nt review
bjectives

ice, used

fe.

This phase consists of the preparation and completion, In a co-ordinated way and in conformity with the applicable
rules, of the complete or partial discontinuance of system operation and dismantling of the products and associated

resources.

NOTE 1

NOTE 2

This phase starts with a decision of complete or partial disposal.

framework of other programmes.

NOTE 3

completion, life cycle cost, statistics, etc.).

14

The dismantled products can be destroyed, stored, transformed or assigned to another utilization within the

This phase may lead to establishing a historical record and an analysis of the programme (performances upon
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8.3 Product stages — Associated processes and documents

831 G

eneral

The set of successive product stages is usually called the product “life cycle”. The different product stages, in
relation to the phases of the programme, are indicated in Figure 2.

For a given intermediate level, the transition from the specified stage to the designed stage is a complex process or
a number of processes progressively incorporating the design formulated at the lower level. The transition from a
given stage to the following one is achieved by applying one or several processes as shown in Figure 3.

The diffe

These st

As soon

clause 10.

832 F
This prog

This stag

The purpose of the FS, drafted under the customer’s responsibility and authority, consists in exp

custome
utilization

The FS 3
studies p

The FS &

The func

8.3.3 §

rent product stages are described in 8.3.2 to 8.3.6 and illustrated in Figure 2.
hges shall be identified and recorded in the documentation system specified in clause 12,

as a given product stage is attained, the CM procedure shall be implemented in acco

Linctional stage

uct stage defines and implements the service functions expected frem the product.

's requirements in terms of the service functions expected from the product. Both the cg
, and flexibility, in the various phases shall also be explicitly expressed in this document.

erformed during the process of determining requirements.

ional stage is completed once the FS is issued. The FS becomes the reference FS at the end

pecified stage

This prot

process
inthe TY,

luct stage is initiated‘once the reference FS or the TS of the higher level is established. It

dance with

e originates following the customer’s request and is expressed.in a FS or any other similar dociment.

ressing the
nstraints of

hall be drafted progressively and justified in reSpect to the initial customer request based on fesults from

nd its associated justifications are to beimanaged in accordance with the customer's in-house procedure.

bf phase A.

consists of
be recorded

nts in terms
taking into

— the dependability and safety requirements;

— ther

equirements concerning interfaces;

into account

— the requirements concerning design and production (prescribed or prohibited proposals, standards, etc.);

— the requirements concerning qualification and acceptance related to the verifications to be provided by the
supplier.
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FS
TS
DF
EIDP
LB

Phases

0+A
Product
stages

E+F

Functional

Specified

Designed

As-built

Use

LB

Milestones

PRR

PDR

Common phasing

Integrated C/D _phases

Separated. C/D-phases

CDR

CDR

QR

QR

Pre-shipment
review

Fungtional specification

PRR

Techmicat-specification
Design data file

End item data package
Log book

Continuous lines correspond to product stages
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CDR
QR

Preliminary requirements review

. et .

Critical design review
Qualification review

Figure 2 — Relationships between programme phases and product stages
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Figure 3 — Approved configurations

FS or the TS of the higher level.

psponding documents shall be compiled in a justification file of the TS.

f the studies™and tests performed when issuing the TS shall make it possible to compare the

TS with the

The reference specified stage is achieved by the approval of the TS which takes into account the concept selected
for development.

8.3.4 Designed stage

8.34.1

General

This stage is initiated once a set of data can be established to fully identify the design of the product for

manufacturing, inspection, use and support processes. It is expressed in the DF drafted by the supplier.

The designed stage is established once the DF is approved after qualification (called qualified DF).
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Design data file

The DF shall show the levels corresponding to the requirements associated with operation, maintenance and
logistics and in particular identify:

all supply items;
all elements separable in use and/or deliverable as spares;

the regrouping of products based on elements defined separately;

the spg
or speg

8.34.3 [
The purpog
designed s
supplier’s re

The design
data file an
strategy of {

8344 (

The QR concludes the qualification process with a verification that:

the deg

the deg

the pro

The DF approved at the end of the qualification process and completed by the production master file, ¢

the point of

the tas

the ang

NOTE 1
constitute a 9

8.345 H

cific designs adapted to specific situations (situations concerning packaging, storing, delivery,
ific utilization, etc.) as well as changes allowing a switch from one situation to another.

esign justification data file

e of the design justification data file is to make a synthesis of all the verifications proving
ate of the product satisfies the requirements of the TS. It should be drafted progressively (
bsponsibility and authority during the processes of design and qualificatiof.

justification plan, drafted on the basis of the TS, shall constitute the framework of the design ju

] shall explain how each TS requirement is to be verified. This plan“should be part of the dev
he programme.

Dualification process

ign satisfies the specified requirements (designqustification data file);
ign can be produced in accordance with the' scheduled quantities and rates of production;

ducts complying with this design will be fit for the specified use.

entry of the production process. From this DF, the following shall be finalized:
s concerning the preduction and acceptance processes by the application of the production m

lyses and suppori-tasks with the drafting of user documentation.

he verificationthat the design can be produced, can then be integrated in the design justification data
eparate document.

roduction master file

standard

that the
nder the

stification
elopment

bnstitutes

hster file;

file or can

The purpose of the production master file is to manufacture units of the product in conformity with the DF. It shall

contain:

the par

the list

the pur

and more g

18

t lists and process sheets;
of specific or non specific tools;

chase documents (procurement and manufacturing cycle);

the inspection procedures and records,

enerally all necessary data for production.
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User documentation file
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The purpose of user documentation file is to define the input data for the implementation conditions of the product’s
living state within the operational process, so as to develop later on:

the operational documentation;
the maintenance documentation;

the procurement documentation;

the {]

8.35 A

This stage corresponds to each product finished and ready for delivery to the user. (t\is initiated

qualified
This stag

This prog

The confjguration of each deliverable product is given by its end item<ata package (EIDP) where the

specific 1
the appr
requeste

The prod
conformi

8.3.6 U

This stag
user.

The use
the user’

9 Cos

9.1 Gs

The obje

Faining documentation concerning users, maintenance people and suppliers.

S-built stage

DF.
e is complete by the implementation of the manufacturing process.

ess leads, for each of the deliverable products, to the implementation.of the acceptance proce

0 the current approved configuration (baseline configuration{plus accepted changes) of the
pved waivers shall be recorded. The EIDP also includes-the result of the acceptance and ot}
H by the customer.

uct and its accompanying documentation shall be transmitted to the customer for the ownershi
y with the contractual procedure and the acceptance requirements specified in the DF.

se stage

e corresponds to each of the varigus.units of the product put into service, operated and supp

stage shall be recorded in(the' logbook from the operational process onwards through to disf
5 responsibility and authority.

t and schedule' management

neral

ctive of cost and schedule management is to provide a collective system of organized pro

through the

S.

information
broduct and
her data as

p transfer in

brted by the

osal, under

cesses and

actions ir

Support of programme management aimed at establishing the optimum use of human resourg

es, facilities

materials—andfunds i order to achieve the successiutcompietion of the Space programme Withim its

goals:

cost

To

targets;

timely completion;

technical performances.

established

this end, costs and tasks shall be planned and actively controlled, identifying those critical situations that can

possibly lead to adverse impacts on the programme cost and schedule, together with the proposed recovery

actions.

© ISO 2001 - All rights reserved

19


https://standardsiso.com/api/?name=2604dfdedcd76bc54ea961c7e025b6e7

ISO 14300-1:2001(E)

The work to be performed for every space programme shall be planned and controlled on the basis of the WBS to a
level of detail commensurable with the achieved design maturity and adequate to the programme phase for which
cost and tasks are planned.

Cost data specified in the contract shall serve as a reference for cost control agreed between the supplier and the
customer.

Schedule planning and control are implemented by establishing and maintaining a schedule of programme
activities in which external inputs and task outputs are linked and programme milestones are identified.

9.2 Costmanagement

9.2.1 Principles

The suppligr shall perform cost management functions according to the contractually specified conditions as
follows:

— cost egtimate and calculation of costs at completion;

— evaluation adjustment;

— analysis of financial proposals made by his own suppliers;
— negotidtion, formal expression and identification of technical or time-linked key events leading to paynjent;
— record fpnd follow-up of actual costs and comparison with estimates;
— deviatipn identification;

— assesgment of related consequences;

— taking ¢r proposing corrective measures.

In this contgxt, contractual requirements for a given phase imply a follow-up of expenses related to that|phase in
progress ard preparation of subsequentphases regarding economic aspects: development cost, recurring cost, life

cycle cost.

Contractually, cost monitoring by the customer and cost reporting to the customer are usually applicablg¢ only for
cost-plus cgntracts, and not fer fixed-price contracts.

9.2.2 Opt|mization

The level 1|customer(or his representative) shall provide the economic data required for optimization (elgments of
life cycle cast, schedules, performances) of the system with the support elements.

Furthermore;,eachsupptiershatt-providetheeconomic dataeeded-tooptimize-the—suppted productsto his own
suppliers.

9.2.3 Cost estimates

For each proposal considered, an estimate and a cost proposal shall be made by the supplier indicating
development, recurring production and operational costs. Key cost factors shall be specified.

These costs shall be broken down according to the known WBS and the types of expenses (engineering,
purchases, etc.) specified in the contract or invitation to tender.

Each customer shall take into account all costs so as to obtain the global cost of the system.

20 © IS0 2001 — All rights reserved


https://standardsiso.com/api/?name=2604dfdedcd76bc54ea961c7e025b6e7

924 C

ISO 14300-1:2001(E)

ost monitoring

The costs adjusted after negotiation at the end of the previous phase shall be taken into account and the change of
the estimated costs for the following phases, especially within the framework of the CM, shall be permanently
monitored.

The costs shall be monitored, by means of a schedule of commitments and an expense schedule until completion
of the contract and by revision meetings concerning these schedules; the periodicity of these meetings is to be

fixed by t

he contract.

Revision of the possible expense schedule shall be based on the tasks remaining to be completed at the date of

the revisi

Expense

organization and according to contract work units.

The revis
to:
— tech
— cost
— othe
A report
— pres
sche
— iden
thes
9.3 Sc
9.3.1 P
Schedule
— eval

reso|

— sequ

— supq

on. The economic conditions of this revision shall be contractually specified.

5 shall be apportioned by the supplier according to the accounting plan applicable“in th

hical changes approved at revision date;
updating and/or revision formula;

I causes.

hppended to the revised expense schedule shall:

ent new measures taken to reduce costs taking, into account actual progress with respect
dule;

ify the source of deviations and the actions to be taken so as to reduce possible over-cost
b deviations.

hedule management
Finciples
management aims at:

ating the timesrequired to perform different tasks and highlighting aspects that may be cr
Lrces);

encing_tasks, at all levels, in a structured and coherent way;

lying-to the different levels of the organization the applicable data about the work progress (t

2 supplier's

ed expense schedule shall point out the deviations at the revision date and at pregramme conppletion due

fo the work

s related to

tical (tasks,

b the higher

leve

s in'the form of rnpnrfing, tothe lower levels in the form of contract r‘h::mgnc);

— detecting and pointing out the critical paths and especially situations likely to cause delays before leading to
serious problems and affecting the programme target schedule;

— allowing a rapid response in the event of problem;

— studying and presenting the consequences of planned technical changes to the programme schedule;

— identifying and monitoring the programme key events, mainly those leading to payment, and the ordering dates

of th

e different programme phases;

— preventing, as far as possible, or minimizing delays with respect to the agreed contractual schedule.
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9.3.2 Task sequencing

9.3.2.1 General

For each element of the WBS, task sequencing should be produced and integrated in compliance with the chosen
breakdown.

9.3.2.2 Work schedule

Each supplier responsible for an element of the WBS shall develop a work schedule and shall ensure that the
schedules igsted-by-hisownstpplers-are-consistent—the—suppier-shat-enstre-that the-breakdowrand-the target

schedule fifed by his customer are met.

9.3.2.3 KHey events

The suppligr shall identify key events, i.e. events considered as representative of the programmie’s progregs. These
events shal| be selected for:

— their start/finish character regarding outstanding tasks;

— their inferface nature;

— their crjticality (technical, economic, delay-related risks, etc.);
— their cgntractual aspect (event leading to payment).

Closure criteria shall be established for each key event.

9.3.3 Devjation analysis — Trend analysis

9.3.3.1 Deviation analysis

This analys|s shall point out:

— the cayses (traceability);

— the sid¢ effects on the general work schedule (schedule delays or anticipation);
— the chdnges concerning.critical paths and associated risks;

— the bagic elements\allowing the determination of corrective actions;

— the mepsures;proposed or taken to optimize cost, schedule and performances.

9.3.3.2 rera-ahalysts
On the basis of the data transmitted by his own suppliers, the supplier should conduct a trend analysis on reported
deviations and variations in data concerning an event as well as assess any possible repercussions on the general
schedule for project completion.

These analyses should briefly point out the most critical elements and, if possible, include suggestions for
preventive actions.

9.3.3.3  Synthesis of work progress data

The supplier should periodically analyse all schedule data from his own suppliers and may report on the progress
of the contractual tasks.
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The report to be provided to the customer should include:

— identification of tasks that are critical or subcritical;

— comparison between the actual situation and objectives;

— trend analysis of identified key events.

This report forms part of the progress reports mentioned in 7.4.

9 4 E 1 i £ | P
. Vartatrot—artet CUITTTPITLIUTI

At the epd of the programme or phase, an “evaluation after completion”, should be produced,\This

particula
changes

implemented to record relevant information throughout the programme.

10 Corn

10.1 Gg

This clause defines the CM requirements together with ISO 10007 whi¢his applicable to space systems|.

10.2 Cd

10.2.1 P

The prod

Configuration items should be selected using-the guidance criteria. The criteria used to select the

custome
identified

10.2.2 D

All the n
documer

10.2.3 E

ly should compile the effective costs and schedules at completion and the main, causes
compared with the initial estimates. The supplier should specify as soon as.,possible

figuration management

neral

nfiguration identification

roduct tree and selection of configuration items

uct tree should describe the relationship and the position of Cls in the system architecture.

control and the associated baselinereviews shall be negotiated between customers and st
in management requirements and plans.

ocumentation of configuration items

ecessary functional-and physical characteristics of a ClI including interfaces shall be contg
ts described in 8.2, These are normally categorized as configuration documents.

Stablishment<of configuration baselines

evaluation
bf observed
the means

Cls under
ppliers and

ined in the

Configuration baselines should be developed upon formal agreement following clause 8 and used as starting points

for the fo

mal control of a configuration.

10.3 Configuration status accounting

Configuration status accounting provides visibility of the current approved configuration, traceability of changes to
configuration baselines, and comparison with the configuration at completion.

10.4 Configuration control

10.4.1 General

Configuration control is applicable at the CI level. Any change, deviation or waiver applicable to a component shall
be addressed to the next higher CI.
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10.4.2 Con

figuration baselines

The configuration identification is established and maintained through four distinct increasing levels of detail, each

one used fo

r a specific configuration baseline:

requirements, laid down by the customer;

the supplier for the product, and the lower level Cls;

during phase B, the functional baseline (functional state) expresses the overall performances, interfaces and

after a PDR, at the end of phase B, the development baseline consists of the TSs (specified stage), issued by

during
supplie

after q
and op

product.

During opef
10.4.3 Con

A CCB sho

10.4.4 Chag
Any propos

Class
custon
(CCB s

Class
contrag

Class 2 chg

10.4.5 Cha

After the ¢
classificatiol

The changsg

The authori

phase C, after CDR, the baseline consists of the TS and DF status (designed stage), issusd
r for the product, and the corresponding documents for lower level Cls;

halification, the production baseline (use stage) identifies the released detailed desigh for p

eration. It includes all the documents necessary to manufacture, assemble, test, accept and op

ations, the configuration is identified by the incorporation of the approved-changes (use stage)

figuration control board

Ild exist in any organization with design responsibility and authionty.

nge classification

ed change should be put into two classes:

|: changes which have an impact on the contractual and/or technical requirements specifie
er. These changes should be submitted to_the customer for review and approval before imple

t customer level).

P

changes which are outside the~class 1 definition, but are necessary for the supplier to
tual and/or technical requirements and provisions.

nges may be implemented @fter the supplier's CCB approval.

nge approval

hange has beenyevaluated, the CCB should review the documented evaluations and dec
n, and approval-or disapproval of the change.

procedure’should identify the CCB responsibility and authority and mode of operation.

yAorapproval/disapproval may vary depending on the change classification.

d by the

oduction
erate the

d by the
nentation

meet for

de upon

All proposed changes should be reviewed and considered through the CCB structure until they reach the CCB with

the appropr

iate authority for final decision.

11 Integrated logistics support

11.1 Obje

ctives

The overall objective of the integrated logistic support (ILS) is to ensure the satisfaction of needs in terms of logistic
support throughout the system life cycle.
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