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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DEPENDABILITY MANAGEMENT -

Part 1: Dependability management systems

FOREWORD

1) The IEC (Internatlonal Electrotechnlcal Commlssmn) is a worIdW|de organlzatlon for standardlzatlon comprising

all na promote
interngtional co- operatlon on aII questlons concernlng standardlzatlon in the electrical\and ele fields. To
this epd and in addition to other activities, the IEC publishes International Sta eir plepjaration is
entru i with may
participate in this preparatory work liaising
with fhe IEC also participate in this preparation Ernational
Organlfization for Standardization (ISO) in accordance with conditions deter ween the
two onganizations.

2) The fprmal decisions or agreements of the IEC on technical mdtters™e re as neg sible, an
intern tlonal consensus of oplnlon on the relevant subjects since eac € sentation
from

3) The dpcuments produced have the form of recommendationg for the form
of st i ificati i 3 National
Com

4) In ord ernational
Standprds transparently to the maximum rds. Any
diverg e clearly
indicafed in the latter

5) The If e for any
equipment declared to be in ohformityv

6) Attentjon is drawn to the possjbilit e subject
of patent rights. The 1E(

Internatjonal iftee 56:

Dependpbility.

This se¢ond edit} > 2 es the first edition, published in 1993, and constitutes

a technical rey;si

The mal

— Dep agement
syst

— Struftaral and terminological alignment with ISO 9000:2000 standards.

— Focus on systems.

The text of this standard is based on the following documents:

FDIS Report on voting
56/856/FDIS 56/861/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until 2010.
At this date, the publication will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or

+ amended.

@%
;
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INTRODUCTION

Dependability is a key decision factor in today’s global business environment. Dependability
affects product costs and processes. It is an inherent product design property influencing
product performance. A dependable product is achieved through the implementation of
dependability disciplines in the early concept and design phases of the product life cycle to
provide cost-effective product operations. Like other technical and engineering disciplines,
dependability needs to be managed in order to deliver high-value products to customers. In the
broadest sense, dependability reflects user confidence in fitness for use by attaining satisfaction
in product performance capability, delivering service availability upon demand, and minimizing
the costs associated with the acquisition and ownership throughout the life cycle.

reliabili
ance.

maintai
importa
are per
externa
reflects
sustain
objective

rmance

This parl
ment sy
dependa

hanage-
~Lhe structure of the referenced
The recommendations afe non-

prescrigtive to facilitate tallormg and Q. tion of dependability disciplines in
manag ¢ 3 jemeqnt standard IEC 60300-1 is suppprted by
IEC 60300-2 prowdmg re opli onygdidelines and methods. This “tpol-box”
concept| helps stand secific Jdependability application guidelirles and
relevani| methods to agcomph i iVET jecti

This stgndard e@ 30€Ss i S id flexibility in management and design for |product
optimization with Y and technology limitations. It is aligngd with
1ISO 90Q1:2000 arid 2 OO Quality Management Systems (QMS) structure to facilitate
incorpofation of depe irities in the overall management system. Depepdability

processes to achieve the desired levels of rgliability,
maintainahili i ahce support performance of products. The alignment of
IEC 60300- 2000 and ISO 9004:2000 is necessary to link specific dependability
recommendationy) to_releyant QMS processes The major clauses in IEC 60300 1 arge cross-

exactly the same. address similar quallty topics from a dependability perspective
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DEPENDABILITY MANAGEMENT -

Part 1: Dependability management systems

1 Scope and object

This part of IEC 60300 describes the concepts and principles of dependability management
systems. It identifies the generic processes in dependability for planning, resource allocation,
control, and tailoring necessary to meet dependability objectives.

This stJandard deals with the dependability performance issues in
phases |concerning planning, design, measurements, analysis and\i
ability ipcludes availability performance and its influencing factors:
maintaipability performance, and maintenance support performa

Depend-

;nance,

The object of this standard is to facilitate co-operation
organization and customer) and foster understanding of
achieve|the overall dependability objectives.

D

upplier,
value to
2 Normative references

The foll application of this document.
For datgd references, only the edition gited applies undated references, the lates} edition

of the rq applies
IEC 603 * : 2 Guidelines for dependability programme
manage

1ISO 904 ’ , — Fundamentals and vocabulary
1ISO 90d

1ISO 90Q4-: I 3 sment systems — Guidelines for performance improvemgnts

3 Tern

For the

NOTE Clertainrterms—comefromiECH

a \ o " e e il o s oot Pt ;
O rardwihere-thissthe—casethe—concept-fromthatpublication is
referenced in square brackets after the d

3.1

dependability

collective term used to describe the availability performance and its influencing factors:
reliability performance, maintainability performance and maintenance support performance

NOTE Dependability is used only for general descriptions in non-quantitative terms.

[IEC 60050, 191-02-03]

1 Second edition to be published.
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3.2
dependability management

coordinated activities to direct and control an organization with regard to dependability

NOTE Dependability management is part of an organization’s overall management.

3.3
dependability management system

management system to direct and control an organization with regard to dependability

NOTE 1 The dependability management system of an organization is part of its overall management system.

NOTE 2 The organizational structure, responsibilities, procedures, processes and resources used for managing

dependability are often referred to as dependability programme.

3.4
dependLbility plan

document setting out the specific dependability practices, resou
activitiep relevant to a particular product, contract or project

3.5
produc
result of a process

NOTE 1 |There are four generic product categories, as follows:
— serviges (for example, transport);
—  software (for example, computer program, dictionary);
— hardyvare (for example, engine mechanica)pact);
—  procgssed materials (for example, lubrica

hces of

Many pro| égories. Whether the prodduct is then

called se on the dominant element. For exdmple the

offered p es), processed materials (for example, fuel,

cooling i driver's manual), and service (for|example,

operating

NOTE 2 performed at the interface between the supplier

and custg can involve, for example, the following:

— an agtivi er-supplied tangible product (for example, automobile to be repairefl);

— an agtivi S iad intapgible product (for example, the income statement heeded to
prep n),

- the deli \ ks far Yekample, the delivery of information in the context of Knowledge
transmissi

- thecf

Software i i i nd is”’generally intangible and can be in the form of approaches, transpctions or

procedurg

Hardware i nd its amount is a countable characteristic. Processed materials are|generally

tangible g i i ontinuous characteristic. Hardware and processed materials often are refefrred to as

goods.

NOTE 3

[1SO 90

NOTE 4 In the context of dependability, a product may be simple (for example, a device, a software algorithm) or
complex (for example, a transportation system or an integrated network comprising of hardware, software and

human elements and support facilities and activities).

3.6
system
set of interrelated or interacting elements

[1ISO 9000, 3.2.1]

NOTE 1 In the context of dependability, a system will have
— a defined purpose expressed in terms of intended functions;
— stated conditions of operation/use (191-01-12);

— defined boundaries.

NOTE 2 The structure of a system may be hierarchical.
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4 Dependability management system

4.1 Application

This standard is applicable for organizations wishing to establish and maintain a dependability
management system. It provides generic guidance for effective dependability management of
products, which may consist of a combination of hardware, software, and human interactions
and support activities. The objective is to ensure achievement of the dependability of the
product under consideration by addressing the essential dependability management processes.
These processes are generic and applicable to all organizations, life-cycle phases, and
contract situations, regardless of type, size and product provided.

It is re
clauses

parties
require

This st
provide

a) estd
obje
b) detd

c) assi

d) megq

e) facil

42 G

The org
and co

organization shoutd b

generic

c) enstre timely |

app

t to be included within the contract.

andard describes the fundamentals of depend
5 general principles for organizations aiming to

in a dependability management system
he dependability management system

anization sho
ntrol th

ific pr'ts;

vplementation of relevant time-phased dependability activities d

all the
uld only
— if the

f) and

ms and

dability

hem;

o direct
of an

ESS;

riate to

iring all

icable prnjprt Inhnqpe;

d) determine criteria and methods for dependability assessment, evaluation and acceptance
of the product;

e) provide available resources and information necessary to support product realization by

impl

ementation of relevant dependability activities in projects;

f) monitor the dependability activities, and measure and analyse the results for continual
improvement;

g) encourage collaboration of process applications (design, product realization, service
provision, etc.) to maintain cost-effective operations;

h) promote supplier-organization-customer relationships to achieve overall project objectives

and

customer satisfaction.
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4.3 Documentation recommendations
The dependability management system documentation should include

a) documented statement of dependability policy and objectives;
b) dependability plans;

c) dependability methods relevant to the organization’s project or business;

d) dependability records.

5 Management responsibility

5.1 I\:Ianagement function and commitment on dependability

The mapagement function on dependability should be identified. A
system |should be an integral part of the overall management syste
roles arnld dependability objectives should be clarified in relatio
disciplines as necessary for the organization or project. ThisAs g
customegr objectives, and continual improvement of th& or
function| on dependability should include

— strafjegic planning for dependability;

— definiti
auth

— allo

- com
dependability activities;

actiyities;

— estapblishment of d

— implementat ifity activities;

assg¢ssment of d ahce results;

5.2

anan

ifies and

of the

in the
ent.

Top makagementshouldensure th
determined, understood, and met by focusmg on the objective of enhancing customer
satisfaction. Supplier and customer dialogue should be sustained to ensure that dependability

problems are promptly resolved and the dependability of product is continually improved.

5.3 Dependability policy

expectationsfordependability are

Top management should establish a policy aimed at achievement of product dependability
objectives and customer value. The dependability policy may form part of the management

policy, or be incorporated in the quality policy.
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5.4 Dependability planning

Top management should ensure that dependability planning is linked to the strategic business
plan and form part of the overall management plan. Dependability should be viewed as a key
business decision factor and technology enabler to deliver added value to customers. The
dependability plan should encompass customer feedback mechanisms to determine product
dependability performance. Dependability planning should examine some of the following
issues as appropriate:

— market needs and timing for dependability initiatives;
— dependability as a value-added attribute of products providing a market advantage or

leverage;
nt processes;

— regylatory and contract stipulations affecting cost-effective dependakility pexforma %e;

— intefactions between dependability management and other manage
— depéendability design trade-off to optimize cost-effective solutions;

— depéndability competence development and maintenance of izafl purces;
— reteption of knowledge base and intellectual properties;
— depéndability information dissemination and feedbs

— implementation of dependability plan and strateg

— socipl benefits and environmental impact.

5.5 Responsibility, authority and cx

Top mahagement should ensure that ] and authorities for dependalility are
defined] communicated, & iche Specific dependability
functionjs and assignmen d be i ified, and their interrelation with quality
and other technical disciplines i

Where necessaryn~the kole of s \ i ility i ould be
designa;lted to @ and” expectations on dependability are ad}quately
addresseed. Internal and \nunications on dependability issues should be igentified
as part

5.6 Mana

The deq ili merit system should be reviewed regularly to ensure its continuing
suitabili and)effectiveness. Management review may be combined with other
continual improvem ivities. Top management should conduct the management review to
determi nization’s dependability policy and objectives are met. Relevant
dependabi ings for
decision-mak anges in

the dependablhty management system should be presented for the review. Decision and
action items resulting from the management review meetings should be recorded for
reference and follow-up.

6 Resource management

6.1 Provision of resources
The organization should determine and provide the resources needed:

a) to implement and maintain the dependability management system and continually improve
its effectiveness;

b) to achieve and enhance customer satisfaction by meeting customer needs and
expectations on dependability.
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6.2 Human resources

Personnel assigned to dependability projects or performing specific dependability activities
should be competent, based on appropriate education, training, skills and experience.

Personnel responsible for dependability should be encouraged and provided with the
opportunity to continuously improve their knowledge and competence through training and
education. Their dependability knowledge and competence should be kept current and up-to-
date to enable adaptation to business and market changes. A human resource review process
should be in place to determine the need for appropriate competence enhancement, personal
development, and to prepare the employees for assuming additional responsibilities.

6.3 IVL"NI'U'CTUTE
The orgpnization should determine, provide and maintain the infrastr

long-term dependability goals and short-term project objectives re
dependability policy.

achieve
5ation’s

Infrastrycture includes, for example,

a) workplace, facilities and utilities to support dependability

b) infofmation systems to facilitate dependability d
and|use of data;

ation and afchiving,

c) secl

d) prod

6.4

The organization should S i ontinual
learning ai Pk cording
to the ofganization’s busings . 9 e taken
into coniderati@t '

7 Prqgductre

71

The org nsistent
with th s K or specification. Appropriate dependability activities shiould be
implemgnted juct life-cycle phase. These should be integrated with other €lements
of the eyvelopment and production processes and the operational activitiep of the
organizatief)y for cohesive proje ity plan
should e specific

NOTE Guidance for developing a dependability plan is provided in IEC 60300-2.
In planning for product realization, the organization should determine where appropriate:

a) the dependability objectives for the product;
b) the methods and processes to be applied to meet the dependability objectives;

c) the need to establish specific processes affecting dependability due to technology
limitations and application constraints;

d) the verification and validation methods and relevant criteria for product dependability
evaluation and acceptance;

e) the need for dependability documentation and records.
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7.2 Customer-related processes
The organization should determine
a) the dependability needs and objectives in conjunction with the customer reflecting the

market or business strategy;

b) the statutory and regulatory requirements governing the use and applications of the
product;

c) the expected end-use conditions and application environments affecting the dependability
performance of the product.

The organ|zat|on should ensure that dependablhty obJectlves are defmed and the organi-
i { process
acilitate

Relevant
to the
bviewed
of any

ted and
ndability
Jisposal
esolved as early as possible| Project
Id be initiated where applicaple and
is optimized with given life-cy¢le cost

records
issues i
or poss
risk asgessment and
approprjate to ensurg
constrai

74 P

The org
specifie
should
dependabili

purchased and subcontracted product confprms to
pplier selection should be initiated. Supplier qualification
asing and subcontracting process. Where necessary, frelevant
of the product should be obtained and assessed to |validate
"ty cowld meet end-use environment. Supplier communications should be
Rsute~a collaborative effort and sharing of dependability information refating to

The organization should plan its production and service provision processes for control of
dependability performance. Where applicable, dependability testing and validation of the
product at specific stages of assembly and product integration should be conducted to ensure
product conformance prior to release or delivery. Product identification should be initiated
where appropriate for control of product versions to ensure product traceability. The
organization should establish a supply-chain management process to facilitate procurement,
and contracting of the project work. Where applicable, customer property should be identified
and protected against damage, misuse or loss. All incidents related to the customer property
should be reported to the customer for action and resolution on a timely basis. Where the
product has degradation or shelf-life limitation, a preservation process should be initiated to
monitor and record its status and conditions.
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7.6 Control of monitoring and measuring devices

Dependability testing and measurement relies on the accuracy of instrumentation and
measuring devices. The organization should establish processes as part of the QMS for
control and calibration of monitoring and measuring devices. Primary test equipment and
software test algorithms for product dependability evaluation and performance validation
should be calibrated and traceable to established standards. Calibration records for
monitoring and measuring equipment should be maintained.

8 Measurement, analysis and improvement

8.1 ral

The ordanization should plan and implement processes to monitor, yse and
and the
dependability of its products. Early focus on design for dependablity \shquldN\ye Npi }ted as

approprjate to the product life-cycle phases.

NOTE (uidance for quality management system performance improvemend_i Wi in | . dance for
product dgpendability improvement is provided in IEC 60300-2.

8.2 Monitoring and measurement
The orgpnization should initiate procesges for

a) detgrmining customer satisfaction by moxj € edback and complaints;

b) validating the status and effectiveng ment or

survey methods;

c) megsuring the produ i S duct life
cycle to determine desi i p ion and
maiptenance, as i i H ce data

nee

ogistiesssuppurt.

8.3 Conirolof nonconforming product

The organization should establish a process for controlling nonconforming product.
Nonconforming products such as products with excessive early failures, design defects, or
abnormal wear-out should be identified and controlled for dependability management review
and resolution.

8.4 Analysis of data

The organization should establish a process for data collection, analysis and reporting. The
analysed data should be interpreted to provide information on items such as customer
satisfaction, supplier quality, product dependability, performance trends and corrective/
preventive action recommendations as appropriate.

Dependability analysis results should be documented and used to support management
decisions on projects.
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8.5 Improvement

The organization should continually improve the effectiveness of the dependability manage-
ment system through implementation of dependability policy and strategic plans, use of
suitable assessment or survey methods and the analysis of relevant dependability data,
management of nonconformity through preventive and corrective actions and review
processes. Improvement records should be maintained to establish trends.

@%
;
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