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Foreword

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

The preecedures—tsed—to—developth ment-and-these—ntendedfor—its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Téchnical Barriers to Trade (TBT), see www.iso
.org fliso/foreword.html.

This| document was prepared by Technical ‘\Committee ISO/TC 20, Aircraft and spqce vehicles,
Subcpmmittee SC 14, Space systems and operations.

Any feedback or questions on this documrent should be directed to the user’s national standprds body. A
complete listing of these bodies can e found at www.iso.org/members.html.
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Introduction

The space system is a complex system and needs configuration management to ensure its success.
Configuration management establishes and maintains a consistent record of a product's functional
and physical characteristics compared to its design and operational requirements in order to allow
personnel that are involved to know, at any time, the technical description of a product using approved
documentation, and the operational possibilities and limitations of each product time.
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Space systems — Configuration management

1 Scope

This document defines the contents, methods and requirements of configuration management for
space projects, and the responsibilities and authorities of related parties. It can be used together with
1SO 14300-1:2011, Clause 10.

This|document is applicable to the configuration management of space projects fromy'[the mission
analysis phase to the disposal phase.

2 Normative references

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

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

ISO 10007, Quality management — Guidelines for configuration management

3 Terms and definitions

For fhe purposes of this document, the terms and definitions given in ISO 14300-1, ISQ 10007 and
ISO 10795 and the following apply.

ISO dnd IEC maintain terminological databases for use in standardization at the following gddresses:

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

— IEC Electropedia: avaitable at http://www.electropedia.org/

3.1
confjguration
interfrelated functional and physical characteristics of a product or service defined in cpnfiguration
inforjmation

3.1.1
functional characteristic

erf A anecn ooty and dncign comcbnaant 0 b
HHahetepatametter ot aeSigh—tonsStatc 0o+

logistic parameters and their respective tolerances

re—opefational and

Note 1 to entry: Functional characteristics include all performance parameters such as range, speed, lethality,
reliability, maintainability and safety.

3.1.2
physical characteristic
quantitative and qualitative expression of a product and its tolerance

EXAMPLE Mechanical, electrical, chemical or biological characteristic.
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3.2

configuration management

activity for establishing and maintaining consistent records of the status of and changes to the
performance parameters of a product and its functional and physical attributes compared to the
product design and operational requirements

Note 1 to entry: Configuration management is applied throughout the entire life of the product (i.e. development,
production, deployment, operation and disposal).

3.3
configuration item

a re atlor\ of hardwuwiara coftwuwiara nracaccad matariale caorvicac Ar anyg of 1+c dicoratg nnri—ions
ggregation—ef-hardware—software—p —services—or—any—ofits—discrete—pot )

T o CcCOYC Tt e rIory

that is designated for configuration management and treated as a single entity in the configurption
management (3.2) process

Note 1 to entfy: A configuration item can contain other configuration item(s).

34
configuration document
document that defines the requirements for the function, design, build, production and verificatign for
a configuratfon item (3.3)

Note 1 to enfry: For space systems, configuration documents can include doCdments relating to the opeifation
and disposaljof the configuration item.

3.5
configuration baseline
approved stptus of requirements and design of a product at‘@*project key milestone that serves as the
reference fof activities throughout the life cycle of the product

3.6
change confrol
activity for fontrolling the changes or deviation/waiver to the product after the formal approval pf its
configuratiop baseline (3.5)

3.7

change
official numlerically issued alteratidns to a document or any portion thereof, usually brought about by
changed conjditions or more complete information

Note 1 to entfy: “Class 1” (Major)are changes that impact the contractual/technical agreement reached betfjween
the project and its customer It is necessary that such changes be submitted to the customer for reviey and
approval bef¢re implementation.

Note 2 to entry: “Class,2” (Minor) are changes that do not impact the customer contract and that are necefssary
for the projedt andits'supply chain to meet the technical/contractual requirements and provisions. Such chjinges
can be implellnented after configuration control board (CCB) approval.

4 General

4.1 Configuration management establishes and maintains a consistent record of product functional
and physical characteristics compared to its design and operational requirements. Configuration
management shall be applied throughout the entire life cycle of the product and improved as the project
develops.

4.2 Establish the CCB consisting of representatives of related fields on the basis of the complexity of the
configuration item and its position in the project breakdown structure. The CCB consists of permanent
representatives of all programme or project disciplines necessary for the review and evaluation of
changes. The members of the CCB are with the decision-making authority.

2 © IS0 2019 - All rights reserved
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4.3 Each supplier produces a configuration management plan (CM plan) responding to the
customer’s configuration management requirements. The CM plan shall specify the objectives, missions,
responsibilities and requirements of each phase during the entire life cycle and make necessary revisions

acco

rding to the specific circumstances as the project develops.

4.4 Configuration management interfaces with engineering, product assurance, manufacturing and
production and contributes to the programme or project organization and their schedule for execution
by identifying all constraints related to the business agreement provisions.

5

5.1

Configuration management planning

General

Confjguration management planning is aimed at-specific configuration items. Effective c
management planning coordinates configuration management activities in a,specific cont
product life cycle and shall be performed at the initial phase of the project.

Confjguration management planning shall:

a)

b)

‘)
d)

e)
f)

5.2

ensure the configuration management process can comprehensively and accurately]
¢ontrol the evolution of product configuration;

¢nsure the participating personnel know the correct.configuration documents of g
any time;

e¢nsure the configuration documents used are cotplete, correct, controlled and approy
ensure the traceability of the configuration evolution;
ensure the consistency of internal and ekbernal interfaces of a product;

eénsure the consistency of the configuration of the inspected product and requiren
lechnical documents.

Configuration management plan

5.2.1 Configuration management plan is a document specifying the organizati

resp

nsibilities, the precedure, resources and means to implement configuration manag

outppt of configuratipn management planning is a configuration management plan. The c

man
toa

agement plah¢prepared by the supplier shall be submitted to the customer for approval
lequirement from customer.

5.2.2 Fof a configuration item, the configuration management plan shall:

a)
b)

‘)
d)
€)
f)
g)

nfiguration

ext over the

record and

product at

ed;

hents of the

bn and its
rement. The
bnfiguration
in response

IMeet the requirements of the contract;

establish the overall objective and phase objectives for the implementation of configuration

management;

specify the responsibilities and authorities for the implementation of configuration management;

establish the procedure and means to implement configuration management;
comply with the configuration requirements defined by the customer;
clarify the interface control requirements;

ensure that the process of the configuration management is under control.
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5.2.3 Annex A provides the structure and basic contents of the configuration management plan.

5.3 Configuration management interfaces

Configuration management is an integral part of project management. Configuration management
processes shall interface with engineering management, product assurance, product manufacturing and
information/documentation management. For the definition and phasing of configuration management
activities, configuration management should also take into account the contractual provision and
schedule.

6 Configuration identification

6.1 Genefal

Configuratign identification incrementally establishes and releases controlled documentation for the

purpose of {dentifying configuration characteristics of a product until it is fully defined with regpect

to its intemded functional and physical characteristics. Configuration identification establjshes

and maintajns a documentation basis for configuration control, status accéunting, verificationl and

audit, and i$ the basis for the implementation of configuration managemefit. The management df the

configuratign documents should be incorporated into the information/document management prdcess,

and the relafionship is detailed in Annex B.

6.2 Main|activities of configuration identification

Main activitfies of configuration identification are:

a) select donfiguration items on the basis of the project breakdown structure and product |tree;
processes and requirements of project breakdown structures are performed according to
ISO 270R6;

b) determine configuration documents produced at different phases (including internal and extg¢rnal
interfage documents) and form the preliminary configuration documents list;

c) specify fidentifiers for configuratien‘items and configuration documents;

d) producg configuration documents based on the approved configuration documents list;

e) establish the configuration baseline;

f) documgnt the configuration change information and provide its identifier.

6.3 Prodyct tree

6.3.1 The|supplier shall break down the task of the project, starting from the functional requirements

and according to certain logic and requirements defined by Level 1 customer. On the basis of the project
breakdown structure, the supplier shall determine the project structure levels and the corresponding
work, and complete the respective product trees in accordance with functional requirements for each
product.

6.3.2 The product tree, based on the approved final function, breaks down the system into successive
levels and defines the top-down architecture framework of a product, such as system level, subsystem
level, unit level etc.

6.3.3 The supplier shall ensure that the product tree can comprehensively describe the product’s
successive breakdown, the product’s compositions and their positions and the necessary configuration
items for the delivering of the product function.
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6.3.4 The product tree is established on the basis of historical information or knowledge gained
through the project. The product tree shall be updated under configuration control.

6.4 Configuration item

6.4.1 The selection of configuration items is conducted on the basis of the project breakdown structure
and product tree. Configuration items correspond with the structure of product tree and are identified at
various levels of the product tree.

6.4.2 Configuration items fall into two categories, developed configuration item and non-developed
configuration item. A developed configuration item is subject to development and fully|or partially
designed for the programme or project, while a non-developed configuration item is a/standardized or
“off-the-shelf” product that is not developed specifically for the programme or project-’Both of the two
categories shall by managed by the requirements of configuration management.

6.5 | Selection of configuration items

6.5.1 Select configuration items as early as possible. Configuration items of upper levels | system and
subsystem level) shall be selected at the early definition phase; configuration items of lower levels (unit
level) shall be selected at the initial stage of its life cycle.

6.5.2 The number of configuration items selected shall take into account the management effect, cost,
risks} including safety and security, and development timé etc., in order to maximize the project control
capafity of the organization.

6.5.3 The organization shall determine configuration items according to certain selection [criteria. The
seledted configuration items usually are:

a) items whose functional and physical'characteristics can be separately managed;

b) items of system level, sub-system.level or developed cross-unit and cross-sector;

c) items that have critical characteristics from a safety, risk and mission success point of yiew;

d) items that incorporate-new design, technology or methods;

e) items interfacingwith other items;

f) items designated for separate procurement;

g) items that are critical for use and security.

6.5 Fer configuration items controlled by the customer and their related baseline|review, the

customer an lier shall make m | consultation rmine the principl bfined in the

configuration management plan.

6.5.5 A list of confirmed configuration items shall be submitted to the customer for approval. The list
shall indicate the structure (system, subsystem and unit), names and identifiers of the configuration items.

6.5.6 Review and update configuration items as the project develops.
6.6 Configuration documents list

6.6.1 Each supplier shall determine the configuration documents related to design, manufacturing,
testing, operation, maintenance, storage, etc. (including internal and external interface documents) to be
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prepared during the entire life cycle of the product. The configuration documents list shall be improved
and updated with the progress of configuration identification activities.

6.6.2 The

configuration documents list shall include:

a) document title and identifier;

b) type of document;

c) phases during the life cycle;

d) expected

e) preparg

f) classifid

6.6.3 The
approval.

tion company and document status;

ation (open, classified), etc.

configuration documents list prepared by the supplier shall be submitted)to the customg

6.7 Identjification marking

6.7.1 Gen

For confirm

eral

ed configuration items, their identification marking-mainly includes configuration

identifiers and configuration document identifiers.

6.7.2 Con

figuration item identifier

6.7.2.1 Configuration item identifier is a code to indicate the item (product) designation and typ¢q

shall be pro
structure (sy

6.7.2.2 A
a) modeli
b) serialn
c) configu

d) manufa

e) product

duced by the customer, supplier or related parties according to its sources and breakg
ich as system, subsystem, unit, etc.).

lentifier;

imber;

Fation item identifier;
cturer identifier;

name; etc.

fonfiguration item identifiefshall be unique. A configuration item identifier shall include:

br for

item

, and
lown

6.7.2.3 Identifiers for standard products and off-the-shelf products shall comply with relevant
standards and requirements.

6.7.3 Configuration document identifier

6.6.3.1 Configuration document identifier is a code to indicate the entity described and the document
type and is usually produced by the supplier according to internal regulations.

6.7.3.2 A configuration document identifier shall be unique.

NOTE To avoid the possible existence of the same identifier for different products (items), a common practice
is to prefix the identifier with an enterprise identifier.
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6.7.3.3 A configuration document identifier usually includes: name of the publisher, document
identifier, phase identifier, status identifier, document change or revision identifier, etc., and it shall be
marked at certain positions of technical documents (such as the title bar):

a) name of the publisher: name or name abbreviation of the document publisher;
b) document identifier: document number consists of product identifier, entity code, code and
document category number, where:
1) product (item) identifier is the symbol specified to distinguish different products;
2) entity code is the code specified to distinguish the technical documents for different types of
products, generally including the model product code, design serial No., etc.;
3) code is the code specified in accordance with specific rules and on the basisof the hierarchal
relation or technical characteristics of products;
4) document category number is the code specified to distinguish ‘the differepnt types of
documents;
3) enterprise code is the code specified by supplier to distinguish different suppliers.
Documents describing the same configuration item shall be numbered consecutively.
) Ehase identifier: to identify the phase where the formed document is located in the progluct’s entire
ife cycle; see ISO 14300-1 for phase division;
d) 94tatusidentifier: to indicate the status of entity, suclvas M for model satellite, F for missjon satellite;
e) document change implementation identifier: implementation document change identifier includes
the change to the number of implementation‘document and change to the marks.
6.8 | Configuration document
6.8.1 Organization shall prepare a” complete set of configuration documents accorfling to the
configuration documents list required by each phase during the life cycle.
6.8.2 During the project’s development, document all functional characteristi¢s, physical
characteristics, interfaces,-ehanges and other information of each configuration item, and jassign them
with[unique identifiers.
6.8.3 The information of a configuration item is usually described in the following docume¢nts:
a) gpecification: a document defining requirements, including functional specification and technical
gpecification (such as the system specification, development specification, product specification,

b)

d)

1 technical

precess specification, material specification, etc.) Functional specification an

specification are prepared 1n accordance with 150 21351,

drawing: a document showing the product structure, composition, shape and other
using graphics and (or) the specified symbols, including drawings and diagrams;

information

list: a document describing the composition and quantity of products or documents using tables or

lists, including summary lists, supporting lists and complete-set document list, etc.;

procedure and manual: a document specifying the approaches and requirements to carry out an
activity or a procedure, such as the operation procedure, operation and maintenance manual, etc.
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6.8.4 The realization of objectives during project development is usually defined by three types of
configuration documents: functional configuration document, development configuration document and
product configuration document.

6.8.4.1 The functional configuration document defines the customer’s mission demand, specifying
the overall functional requirements, mission requirements, interface requirements, design constraints,
acceptance and operation requirements. The functional configuration document is usually expressed in
the form of functional specification and (or) system specification.

The functional configuration document usually includes:

a) mission[definition;

b) performance, risk, requirements and objective;

c) functiopal and physical characteristics of the main system or sub-system;
d) internal and external interface requirements;

e) design ¢riteria, conditions and operation constraints;

f) testand reliability requirements;

g) organizption, cost, schedule, etc.

6.8.4.2 THe development configuration document defines\Jfunctional requirements, migsion
requirements, interface requirements, design constraints, accéptance and operation requirements for
compositior]s and items assigned from an upper level configuration item. The development configurption
document ig usually expressed in the form of developmengSpecification.

The development configuration document usually includes:

a) requirements of functional characteristics ofthe system, sub-system or unit;

b) major physical characteristics of the system, sub-system or unit;

c) internal and external interface requirements of the system, sub-system or unit;
d) requirements for all tests orreviews necessary to verify the design;

e) design ¢riteria, design cpnstraints, etc.

6.8.4.3 THe product configuration document defines functional characteristics, physical characteristics,
inspections and acceptance requirements of a specific item. The product configuration document incjudes
a complete-gite of technical documents describing design, manufacturing, acceptance, operation, support
and interfacgs of the delivered products. The product configuration document is usually expressed in the
form of produetspecification, material specification, procedure specification, drawings, diagrams, listE etc.

6.8.4.4 Functional, development and product configuration documents are prepared, reviewed and
maintained during each phase of the life cycle. The three types of documents are gradually expanded and
detailed, coordinate and traceable.

6.8.4.5 When conflicts arise among functional, development and product configuration documents,
their order of precedence is: functional configuration document, development configuration document
and product configuration document.
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6.9 Configuration baseline

6.9.1 The project is usually divided into several phases in order to achieve the overall objective. Each
phase has its own objective and task. For configuration management, the objective of each phase is
realized through the establishment of a configuration baseline.

6.9.2 A configuration baseline comprises the documentation that is formally approved at certain
points during the project’s development. The documentation is designated as the baseline for subsequent
development and production activities. The baseline is determined together by the supplier and the

customer and shall be used as the starting point for configuration control.

6.9.
sequ

a)

b)

c)

6.9.
on th
from

incl
doc

6.1

6.10
have

6.10
ford

6.10

doc

6.1

3
bnce:

from the feasibility phase (phase A), establish the functional baseline at thetearly defi
phase B). The functional baseline is complete when the documentation gf.overall requ

the function, performance and interface index are approved by the customer;

from the early definition phase (i.e. after the establishment of the functional baseline), ¢
evelopment baseline at the late definition phase (phase B). Thexdevelopment baseling
hen the documentation of requirements on the function, performance and interface

vel configuration item is confirmed by the supplier;

the product baseline is established in the late production phase (phase D) and after
ﬁlualification. The product baseline includes the documentation and approved changg
or product manufacturing, assembly, testing, acceptance and operation.

4 For systems, sub-systems and lower levels;/new configuration control points can be
e item’s complexity and the mission’s pregress. For example, the design baseline can be
the early development phase (phase C) and after the critical design review. The des|

s technical specifications and design data documents prepared by the supplier and co

e
Eﬁlents of configuration items of lower levels.

() Configuration change"documentation

1 When a baseline-is.established, all changes after it shall be documented and each do
a unique identifiet\to keep consistency between documents and entities.

2 The configuration change documentation includes change request, change proposal
pviation and waiver and related implementation documents after approval.

During the life cycle of the product, configuration baselines are elaborated.in t]l\e following

hition phase
irements on

establish the
is complete
of the lower

the product
S necessary

hdded based
established
ign baseline
rresponding

rument shall

application

3 1dentifiers for implementation documents shall usually include change im
ument number, change frequency and change places, etc.

lementation

1 Publication and maintenance of the configuration documentation

Submit the approved configuration documents by the specified time for publication. The supplier shall

kee

p and control the original copies of all configuration documents.
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uration control

7.1 General

Configuration control is the process for controlling the evolution of, or deviation/waivers from agreed
baselines. It includes the preparation, justification, evaluation, disposition and implementation of

engineering

and contractual changes, deviations and waivers.

7.2 Configuration control requirements

721 Ino
perform con
baselines.

7.2.2 Con
the project’s

a)
b)

determ

determi
require

c)
d)

implem

tracking

7.2.3 For
items. Relatq
simultaneoy
concerned p

7.3 Chan
Change refe

developmenit. The customer and the Supplier can both propose a “change request”. For a "ch

request” pr
in the form
"change pr

0
level configlfration control'board for review and approval before implementation.

7.3.1 Chapnge classification

7.3.1.1 Ch

Fder to keep consistency between configuration documents and entities, the supplier
figuration change control for controlling the evolution of, or deviation/waivers from ag

iguration control starts when the functional baseline is established, and is performed d
entire life circle. Configuration control generally includes:

ning the category of configuration control;

ning the procedure of configuration control implementation, résponsibilities, method
ments;

enting control over configuration changes;

r and verifying the implementation of approved changes.

iny changes, deviation or waiver, describe its effect on higher level and relevant configur
bd changes of several products resulting fronra common need for change shall be procq
sly. Changes related to an element common to several products shall be presented to a
arties for effect assessment.

ge
s to an alteration made onrformally approved configuration documents during the pro
bposed by the customer, notify the supplier in written form and get the supplier’s

of an approved "change proposal” in a certain time period before implementation.
osal" which willaffect contract and/or technical requirements, submit it to the custg

anges fall into two categories: class I change and class 2 change. The supplier may fu

shall
ireed

iring

5 and

ation
pssed

|l the

ect’s
ange
reply
For a
mer-

rther

detail the cl

AMEgES according to the amagemernt Tequiremerts and o the premise that the chang

under control.

7.3.1.2 Class 1 changes include:

a) Changes specified by the customer and affecting contract requirements:

1y

cost;

2) warranty clause;

3) delivery requirements;

10
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4) arrangement of major events.

b) Changes to functional and (or) development configuration documents. As a result, the following
requirements exceed specified values:

1) functional and performance definitions;

2) reliability, maintainability, safety, survivability, environment adaptability and electromagnetic
compatibility etc.;

3) interface characteristics;

) critical physical characteristics, such as structure size, mass, moment of inertia;

=

%) other requirements having a direct impact on the success of the project.
c¢) (Changes to product configuration documents that have a significant impact on-the follqwing:
1) functional and (or) development configuration documents as specified*in a) and b)[above;
2) support equipment and application software;

3) interchangeability of configuration items and their compositions;
4) delivered operation and maintenance manual;

%) already delivered items, etc.

Clas$ 1 changes shall be submitted to the configuratiep/control board at appropriate level for review.
Class 1 change can only be implemented after an approval is obtained from the cdnfiguration
contyol board.

7.3.1.3 Class 2 changes do not fulfil the criteria for class 1 changes and are necessary for the supplier to
meef the contract and/or technical requirements and regulations. The supplier shall implenjent internal
control for class 2 changes.

7.3.1 Change procedure

7.3.2.1 Determine the fiecessity of change

Any change to a configuration item shall be described and justified by the requesting party before
submnpission.

7.3.1.2 Chdnges classification

Clasgify“changes according to the provisions in 7.3.1.2 (class I change and class 2 chgnge) before
subnpission.

7.3.2.3 Initiation of change

For class I changes, the requesting party shall draft a change proposal (or change request) with
necessary proof materials and submit it to the corresponding configuration control board for review.
For class 2 changes, the supplier shall implement internal control in accordance with the provisions.

7.3.2.4 Change assessment

Change assessment shall be carried out by each corresponding configuration control board according
to change classification, interfaces and phases. The assessment mainly includes:

a) necessity and feasibility of the change;
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relevant items and documents affected by the change;

impact on interfaces, interchangeability, safety and reliability;
impact on production, testing and inspection;

impact on purchasing and storage;

impact on the operation, maintenance and replacement parts;

impact on the contract, logistical support and cost, etc.

7.3.2.5 Ch
All changes
a) approvd
b) rejected

c) deferre

7.3.2.6 Ch

The changd
configuratid
7.3.2.7 Inj
7.3.3 For

(such as chs
implementa

For class I ¢
control boa

ange disposition

shall be disposed by each corresponding configuration control board as:

d, defining the applicability of evolution and associated implementation mgdes;
, with a supporting rationale, or

[l until additional information is provided.

ange approval

proposal shall be approved by the appropriate  pe€rsonnel of each correspor
n control board members.

plementation and verification

inge notices) and release them to related parties for implementation, and shall verif
fion. Change proposal/request.

hanges, a change proposal/request shall be submitted to the corresponding configur
'd for review, after the supplier has completed its review and approval process. A ch
quest shall include:

proposal/request number;

y name and submitting date of the change proposal/request;

| number of ehanged configuration items and configuration documents;
rlassificdtion;

y andreasons for the change;

1ding

the approved changes, the supplier shall prepare the change implementation documents

y the

htion
ange

proposal/re
a) change

b) compan
c) title ang
d) change

e) necessit
f) change

g)

h)

i)

cantantc:
OTTICCTITTS,

change implementation plan;

expense budget of the change, etc.

7.4 Deviation/waiver

7.4.1 Deviation/waiver requirements

impact of the change (affected items, documents, performance parameters, schedule, interfaces, etc.);

To achieve expected objectives or specific purposes, deviations from configuration documents shall
go through the application procedure, before product manufacturing; if finished products or products

12
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during the manufacturing process have exceeded the allowable values specified in the configuration
documents, an application for waiver shall be made.

Except for special circumstances, do not make deviation applications involving safety and fatal defects
or impacts on the operation and maintenance. Waivers involving personnel health, function, reliability,
maintainability, interchangeability and critical physical characteristics shall be approved by the
customer.

The approved deviation/waiver applies only to specified context and time period, and does not change
configuration documents.

The c‘npplipr shall imp]pmpnf internal control overthe dm/iaﬁnnl/v\mivpr In order to avoid the repetition

of waiver, the supplier shall analyse the causes, take corrective measures and incorporate,the effective
meagures into corresponding documents.

7.4.2 Deviation/waiver classification

A deyiation/waiver can be classified as a major and minor deviation/waivef.JA major deviation/waiver
involves:

a) flunctional characteristics and performance definitions;
b) ¢ritical physical characteristics (structure size, mass, momeit of inertia);

) :[nterfaces;

d) product interchangeability, reliability, safety, security, electromagnetic compatibility and

¢nvironmental adaptability;

e) Iersonnel health and safety;
f)

A mipor deviation/waiver does not fulfil‘the criteria for the major deviation/waiver.

se and maintainability of product.

7.4.3 Deviation/waiver application
A deyiation/waiver application generally includes:
a) application number;

b) ¢ompany name’and submitting date;

c) dleviation/waiver classification;

d) necessity of the deviation or reason for the waiver;

e) dJéviation/waiver description;

f) numbers and titles of affected configuration items and documents;

g) impact on the function, performance parameters, schedule, interfaces (including improvement);
h) scope of the deviation (quantity and batches);

i) implementation plan;

j) expense budget, etc.

The supplier shall provide specific documents adopted for the deviation/waiver application.
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7.4.4 Deviation and waiver control procedure

7.4.4.1 Deviation control procedure
a) Determine the necessity of the deviation

Any deviation to a configuration item shall be described and justified by the supplier before
submission.

b) Deviation classification

c¢) Deviati¢n application

For major deviations, submit a deviation application to the corresponding configuation cojntrol
board for review; for minor deviations, the supplier shall implement internal control.

d) Deviatign application review

A deviation review shall be performed by the corresponding configurationcontrol board according
to the pfoduct level and interface requirements. The review mainly includes:

1) necpssity and feasibility of the deviation;
2) impact on the project, interfaces, interchangeability, safetyiand reliability;
3) impact on the production, testing and inspection equipiment;
4) impact on the operation and maintenance equipnient and replacement parts;
5) impact on the contract progress, logistical support and cost etc.;
6) determine the deviation category.

e) Deviatign application approval

The configuration control board shall determine the deviation category and give suggestions on
whether to approve the deviatignapplication according to evaluation results. Provide a suppofting
rationale in case of rejection/In case of objections, resolve by consultation or submit the applichtion
to highdr levels for adjudication.

f) Implempntation and vérification

For appfoved deyiations, the supplier shall prepare the deviation implementation documents (such
as technology natice) which shall be released to the related parties for implementation; prepare the
correspnding-process specification and adopt the corresponding process equipment and methods

to ensufe-the correct implementation of the deviation; verify and record the conformity ang the
lmplem ntration nftho doviation

cTreorcro otV orerotT

7.4.4.2 Waiver control procedure
The procedure of waivers shall be consistent with the nonconformance control system.
a) Determine the situation of the waiver

The manufacturer shall assess the waiver degree, waiver causes and influence caused by the waiver
to properly judge the situation of the waiver.

b) Waiver classification

The supplier shall determine the waiver category in accordance with 7.4.2 and on the basis of the
judgment results.
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Waiver application

For the major waiver confirmed, the manufacturer shall present the waiver applic

ation which

shall be submitted to the corresponding configuration control board for review after the level-by-
level examination and approval are completed according to the provisions. For the minor waiver
confirmed, the supplier shall implement internal control (rework, repair, degrade and scrap).

Review the waiver application
1) adequacy of reasons for the waiver application;

2) impacton the item interface, interchangeability, safety and reliability caused by th

e waiver;

3) feasibility of the implementation scheme;
4) impact on the contract, logistical support and cost, etc.
Approve the waiver application

According to the review results, make suggestions on whether to approve the waive
gubmitted and put forward requirements to timely return the réply to the propose
gupporting rationale for rejection.

Acceptance for the waiver

The supplier shall implement the waiver acceptancefor nonconforming products 4
the review.

Interface control

7.5.1 An interface is a common boundary fortwo or more objects. Interface control is thg
of interface changes in an appropriate and traceable way.

7.5.7 Interface control is a part of configuration control. Interface control shall make sure:

a)

b)

independently developed and ‘manufactured items can interface with other items c
york properly;

functions of the corresponding interface and physical interface can change according
¢hanges.

7.5.3 Generally¢the configuration interface management requirement shall be spec
configurationsmanagement plan. If a project involves many interfaces, separate docume
agre¢ment and’contract) shall be prepared.

7.5.

a)

b)

application
r. Provide a

ccording to

e controlling

rrectly and

ly if an item

fied in the
hts (such as

Generally configuration interfaces have the following types.

Functional and physical interfaces, according to interface characteristics:

1) functional interface: interconnected items work together to achieve the same functional

objective;

2) physical interface: physical boundaries of the interconnected items are compatible with each

other to achieve the overall structural integrity.
Internal and external interfaces according to the interface position:

1) internal interface: interface between parts of the same item;
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2) external interface: interface between different items.

System
1y

and unit interfaces according to the interface level:

system interface: interface between the system-level items;

2) unitinterface: interface between the items lower than the system level.

7.5.5 The supplier shall implement control over all types of interfaces to ensure the interface definition

data are con

sistent with the product configuration.

8 Configluration status accounting

8.1 Gene

The configu
configuratid
implementa
visibility of
comparison

The configu
a)

informd
configu

b)
c)
d)

status @
status @

configu

confornping items and tracking of results.

Discount of

management of configuration and requiréments of customer, supplier/subsupplier.

8.2 Configuration status aceounting requirements

8.2.1 The
and reportt
information

8.2.2 The
through the

ral

Fation status accounting records and reports the approved documentation of the confi
n items, configuration documents, proposals of change, deviation,and waiver,
Lion of approved changes and deviations. The configuration status accounting pro
the approved configuration, traceability of the configuration\baselines evolution|
with the as-built configuration.

ration status accounting includes:

tion of the development and related configuration documents of the appy
ration items;

f the change, review and implementation;
f the review and implementation of the deviation and waiver;

Fation audit information, including “audit overview, audit results, handling of

configuration state is carried~out in accordance with programme (plan) of ge

supplier shall collect all the information of configuration items to produce a formal r¢
b relevant parties, therefore personnel involved can be provided with accurate and nece
to ensure the'project’s development.

configuration status accounting starts with the first configuration document, and
whole process of product development. The configuration status accounting shall rg

‘med
and
rides
and

oved

non-

neral

cord

bsary

runs
cord

related info

mation ar‘r‘nr:\fn]y and r‘nmprphnncivply to ensure the h'::r‘p:lhi]ify of the r‘nnﬁ'gnr

tion

evolution.

8.3 Configuration status accounting process

8.3.1 General

The configuration status accounting process includes the accumulation and handover of configuration
documents, data collection, record and report of the configuration status, and configuration status
accounting system analysis.
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8.3.2 Configuration documents accumulation

The Configuration Manager preparing configuration documents shall accumulate all the documents
from the establishment of the first configuration document, and register all documents in accordance
with the generating time or document category to produce the configuration documents list.

8.3.3 Configuration documents handover

8.3.3.1 The Configuration Manager preparing configuration documents shall periodically hand over the
accumulated configuration documents to the Configuration Management department. The documents

shall be clean, r‘nmp]ﬂfn and consistentwith the r‘nnfignrnh'nn documentslist

8.3.3.2 The Configuration Manager shall verify the documents and finish the decument handover
procedure in accordance with the provisions.

8.3.4 Data collection

8.3.4.1 Data collection provides input for the record and report of the eonfiguration item status. It shall
comply with the provisions of data acquisition and meet the demands’ef the information/dogumentation
manggement system.

8.3.4.2 Data collection shall consider document generating departments, document categories (such
as teft, graph and table) and document characteristics. The'data collected shall be complgte, true and
unifigd.

8.3.4.3 The Configuration Manager is responsible for data collection. The collected ¢lata usually
includes:

a) document title and number;

b) document release date and versionynumber;

c) document generating department and responsible person;

d) 4pproved change and validity date, etc.

8.3.3 Record of the-configuration status

The record of thé)cenfiguration status refers to the process of the Configuration Manager collating
collegted data.aecording to different use ends and targets to form a formal record and|report. The
record and report shall be input into the configuration status accounting system. The recorfl and report
shalllensure:

a) thecollected datais accurate, reliable and complete;

b) the collected data shall be updated timely and the original data shall be kept properly.

8.3.6 Report of the configuration status

The Configuration Manager shall periodically release/send configuration status accounting reports
(see Annex C) to customers and suppliers/sub-suppliers according to their demands and management
requirements. The reports usually include:

a) configuration item development status;
b) configuration baseline documents list;

c) status of major changes, deviation and waiver; its implementation and verification;
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8.3.7 Configuration status accounting system analysis

configuration audit status, major problems proposed, audit conclusion and problem handling

The Configuration Manager shall analyse and improve the configuration status accounting to meet
users’ demands.

9 Config

uration verification

9.1 Gene

Configurati
product and
verification

9.2 Verifi

9.2.1 Ats

against the nission objectives.

9.2.2 Atp
against the 4

9.2.3 Ata
documentat

9.2.4 Incq

9.3 Verifi

9.3.1 The
built” config
the supplier
(ABCL)" att

9.3.2 For
qualificatior]
the acceptar

9.3.3 For

ral

n verification is the process to verify the current configuration status of thg-ana
results in the establishment of configuration baselines. Configuration verifidation inc
of the product configuration definition and verification of the product configuration.

cation of the product configuration definition

ystem requirements review (SRR), the functional configuratiom definition shall be ve

reliminary design review (PDR), the development configuration definition shall be ve
pplicable technical specifications.

itical design review (CDR), the design definition shall be verified against the relevant d
on.

se the verification fails, take corresponding improvement measures.
cation of the product configuration

supplier shall perform the configuration verification by systematically comparing the
uration of a configuratien item with its “as designed” configuration. For this compar

he phase review nieeting for review.

prototypes,.the configuration in terms of functional characteristics shall be verified 4
review {QR); for the configuration in terms of physical characteristics shall be verifi
ce review (AR).

ysed

udes

rified

rified

Psign

«

as-
ison,

shall prepare the "as-designed configuration list (ADCL)" and the "as-built configuration list

t the
ed at

from

h Serial production, the functional configuration verification (FCV) shall be performed

the test data acquisition of the first piece; the physical configuration verification (PCV) shall be performed
along with the product qualification or simultaneously with the FCV.

10 Configuration audit

10.1 General

The configuration audit is a formal inspection to determine the consistency between configuration
items and their configuration documents. The effectiveness of the configuration management system
is measured by audits to verify the proper application of configuration management requirements
during the life cycle of the product as specified by the customer. Configuration audits include functional
configuration audits and physical configuration audits.
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10.2 Configuration audit requirements

10.2.1 Establish the configuration audit team to perform functional and physical configuration audits
for each configuration item.

10.2.2 Configuration audits are usually performed at the supplier’s or sub-supplier’s premises and in
the form of meetings; the higher level shall perform audits on the lower level.

10.2.3 The configuration audit is to:

a)
b)

c)

d)

IfEview the correctness and INtegrity of configuration OCUMENts,
feview the consistency between configuration items and configuration documents;

feview that the functional and physical characteristics of configuration items meet {
gchedule and operation requirements;

feview the correctness of the configuration identification and the effectiveness of the c
¢ontrol.

10.2{4 Generate the audit conclusion. For problems found, set a deadline for rectification.

10.3 Configuration audit team

10.3}1 The configuration audit team consists of representatives from both the customer and
Gengrally, a representative of the customer shall serve-as the leader, and a representative of
shall|serve as the deputy leader.

10.3{2 Representatives of the configurationtaudit team shall have certain qualifications and
in the project’s development.

10.4 Responsibilities of the supplier and the customer

10.4{1 In the configuration audit, the supplier shall be responsible for:

a)
b)
c)
d)
e)
f)

g)
h)

¢oordinating with.the customer for the audit schedule, place and requirements;

Ireparing the.audit plan;
esignating'the deputy leader of the configuration audit team and the supplier’s personi

e¢nsuring the participation of the sub-supplier in necessary audits;

he contract,

nfiguration

the supplier.
the supplier

be involved

el involved;

preparing meeting documents required by the configuration audit plan;

providing the configuration audit team and personnel involved with a list of documents and

equipment necessary for the audit;
providing necessary sources and equipment for the audit;

drafting meeting minutes.

10.4.2 In the configuration audit, the customer shall be responsible for:

a) designating the leader of the configuration audit team and the customer’s personnel involved;

b)

reviewing the meeting minutes to make sure it reflects all the important opinions proposed by the

customer;
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the audit conclusion: approval, conditional approval or disapproval.

10.5 Meeting minutes

10.5.1 The

10.5.2 The

meeting minutes shall be drafted by the supplier and reflect the meeting accurately.

meeting minutes shall generally include:

a) meeting date, place, host, participants and recorder;

b) agenda pfthe-meeting:

c) problenps, suggestions, solutions or requirements proposed;

d) conclusjon and deadline for rectification.

10.5.3 Achieve the minutes after it is approved by the leader of the configuration audit team.

10.6 Functional configuration audit

10.6.1 The|functional configuration audit is an inspection performed<to verify whether functional

characteristjcs (performance indexes, design constraints, operation “assurance requirements) |of a

configurati(r)Jn item meet the requirements specified in the functienal configuration documenty and

development configuration documents.

10.6.2 The(|data for the functional configuration audit shall be acquired from the test data of the

prototype. If a prototype is not manufactured, the data §hall be acquired from the test data of thq first

product.

10.6.3 The [functional configuration audit shall®e combined with the test of the prototype. It mayf also

be gradually] completed as the design requiréments develop.

10.6.4 The functional configuration audit generally includes:

a) whether the supplier’s test procedures and results meet the requirements specified in functjonal
and (or) development configuration documents;

b) implemgntation of theldevelopment test plan and test specifications; integrity and accuracy of test
results;|whether testieports can reflect the tests accurately;

c) whethef approved changes have been incorporated into corresponding configuration docunpents
and havle beerrimplemented;

d) for requirements that cannot be completely verified by tests, confirm that analysis or simulhtion
results can ensure that the functional configuration meets the requirements specified in
configuration documents;

e) whether the cause analysis and corresponding correction measures have been performed for
configuration items failing to meet the requirements;

f) whether technical problems for major deviations, waivers and others are processed properly;

g) for software, perform the necessary supplementary audit according to its own characteristics in
addition to the audits mentioned above.
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10.7 Physical configuration audit

10.7.1 The physical configuration audit is the final inspection performed to verify whether the completed
configuration items can meet the requirements in functional, development and product configuration
documents.

10.7.2 The data for the physical configuration audit shall be acquired from the test and (or) inspection
data of the first product manufactured according to the formal process.

10.7.3 The physical configuration audit is generally performed after the functional configuration audit and
along with the product qualification. Establish the product baseline after the physical configuration audit.

10.7}4 The physical configuration audit generally includes:

a) inspecting enough samples of product specifications, drawings, listSand related process
gpecifications of each hardware configuration specified by the customento verify the accuracy and
integrity, including changes reflected on the configuration documents-and physical prqduct;

b) inspecting enough samples to ensure configuration items ¢manufactured accordling to the
roduction process meet the requirements in configuration documents;

c) reviewing whether acceptance procedures and the test“data of configuration items meet the
fequirements specified in the product specifications: Configuration items failing fo meet the
fequirements shall be re-tested by the supplier and re<audits shall be performed when|necessary;

d) reviewing whether the product quality certificaté.documents and test records of the syib-suppliers
gre accurate;

e) Tteviewing whether problems left by the‘functional configuration audit have been processed
j)roperly;

f) {for software, performing necessary.supplementary audits according to its own chardcteristics in
dddition to the audits mentioned‘above.
10.8 Others

After the functional and physical configuration audit, the supplier shall:

a) publish the resultsof the functional or physical configuration audit;
b) inputauditgesults into the configuration status accounting system;

c) designatethe responsible personnel to complete any work left.

11.1 The configuration control board is the authority consisting of technical and management experts
and having the decision-making power on the product configuration status. Any organization having
design responsibility and authority shall establish the configuration control board.

11.2 The organization shall establish the configuration control board at each project level according to
the levels, interfaces, characteristics, and complexity of configuration items.

11.3 Considerations shall be given to the following aspects when specifying responsibilities and
authorities:

a) complexity and characteristics of the project;
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requirements of each project phase;
parties involved in the project development;
interfaces of activities during the configuration management;

structure of the management organization.

11.4 Main responsibilities of the configuration control board are:

a)
b)

‘)
d)

e)

22

reviewing the necessity of changes;

ensuring the correctness, coordination and validity of change proposals;

evaluat|ng the effect brought by changes;

providing suggestions on whether to approve change proposals (change requests); deviatjons/

waiversd;

superviping the implementation of the approved changes.
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