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PREFACE

This Standard was prepared by the Standards Australia Committee QR-005, Dependability. This
Standard is identical with, and has been reproduced from, IEC 60300-3-10:2001, Dependability
management, Part 3-10: Application guide — Maintainability.

‘Dependability’ is a collective term for performance characteristics (reliability, availability,
maintainability) of simple or complex products and systems. The ASIEC 60300 series of
dependability management Standards provide general guidelines for establishing a dependability
management system to meet most organizational or project needs, supported by a ‘tool kit’ of nca-
prescriptive standards on a range of dependability application guidelines and methods.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number appears on the cover and title page while the International Standard nu.aber appears
only on the cover.

(b) In the source text ‘this International Standard’ should read ‘this Australian Star.dard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by refercaces to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian or Australiun/New Zealand Standard
IEC AS IEC
60300 Dependability management 6030€ D>:pendability management
60300-1  Part 1: Dependability programme 60302 1 Part 1: Dependability programme
management management
60300-2  Part 2: Dependability programme 60_23. Part 2: Dependability programme
elements and tasks elements and tasks (in preparation)
60300-3-3 Part 3: Application guide — 60300.3.3 Part 3.3: Application guide—Life
Section 3: Life cycle costing cycle costing
AS/NZS
60300-3-9 Part 3: Application guide — 3931 Risk analysis of technological
Section 9: Risk analysiso” systems—Application guide
technological egui yvaeiit
AS IEC
60300-3-11 Dependabi. 'ty r anagement — 60300.3.11 Dependability management
Part 3-11: Ap, lication guide — Part 3.11: Application guide—
Relinbili.v centred maintenance Reliability centred maintenance

Only Internatio. al Standard referenced documents identical to Australian Standards have been listed.


https://www.stdhive.com/standards/as-iec-60300310-2004-pdf/

CONTENTS

INTRODUGCTION ..ottt e e e e e e et e et e et e et e e et e et e et e et e et e et eeannas v
Clause

ST oo o PP 1

NOIrMAtiVe refErEnNCeS ... oo A

Definitions and aCrONYMS ... e e e 2

3.1 DEfiNitioNS ..o e 2

T o7 o] 0 17/ 0 1 P AP ORI 4

4 Maintainability OVEIrVIEW. . ... e e 4

g € T= 1 o T =Y S PN 4

4.2 Product life CYCle...iouii i 4

4.2.1 Concept and definition phase ... 5

4.2.2 Design and development phase........cc.ccooviici i 5

4.2.3 Manufacturing phase ..o 5

4.2.4 Installation phase .........ccooviiiiiin PP PPR PP 6

4.2.5 Operation and maintenance phase ..... ... 6

4.2.6 Disposal phase ..o 6

5  Maintainability programme. ... ... e 6

5.1 GENEIAL .. 6

5.2 Criteria for the development of maintainability programmes.................co 8

5.2.1  User appliCation. ... i 8

5.2.2 Product related facters ... 8

6 Maintainability programme zlerents and tasks.......ooooiiiiiiii i 9

6.1  Planning and CONSIFE NTE ... it e 9

6.1.1  MaintenanUa D lICY ... e 9

6.1.2  Mainter arCe CONCEPT. ... i 10

6.1.3 Spec ficauun of maintainability requirements ... 11

6.2  Maintainabi ity STUdIES ...ueii e 12

6.2.1  Moirainability allocation ... 12

6.7 Maintainability analySis. ..o 13

6.2.3 Requirements interpretation...........coooiiii 13

6.3  Pinject Management .. e 13

6.3.1 Maintainability management ... 14

6.3.2 Maintainability programme plans ..o 14

6.3.3 Project decision management ..o 14

6.3.4 Configuration management.... ..o 15

6.4 Design for maintainability ........ ..o 15

6.4.1  Maintainability deSign ... 15

6.4.2 Reliability and maintainability trade off ... 16

6.4.3 Design for maintenance SUPPOIt ... ..o 16

B.4.4 T esStability ..o e 16

B.4.5  HUM AN fACIOIS o e aaaas 17


https://www.stdhive.com/standards/as-iec-60300310-2004-pdf/

Clause Page
6.5 Externally provided products ... e 18
6.5.1 Subcontracted ProdUCTS........cc.iiiiiii 18

6.5.2 Customer-provided products....... .o 18

6.6 Analysis and prediction methods ... 19
6.6.1 Maintainability aspects of FMEA and FMECA ..., 19

6.6.2  Fault tree analysSis . ..o 19

6.6.3 Reliability centred maintenance (RCM).........cooiiiiiiiiiiiiee 19

6.6.4 Maintainability prediCtions ..o 20

6.6.5 Trade-off @analySiS......ccoiiiiiiiie 2.

6.6.6 RISK @NalYSiS ....uiiuiiiiii e PR

B.6.7  DESIgN MEVIBW ...uiiiiiii et e e e e 21

6.7 Verification, validation and test............cooiiiii i 22
6.7.1  Maintainability verification ... 22

6.7.2 Validation and test planning...........cooooiiii i e 22

6.8  Life CYCIE COS ..ot 23

6.9 Maintenance support planning.........ccoiiiiiiiiii e e 24
6.9.1 Maintenance support planning .........cooooiiiiii i e 24

6.9.2 Installation..........coooiiii e 24

B.9.3  SUPPOI SEIVICES .ceuiiiiiiii it e e e 25

6.10 Improvements and modifications ...t i 26
6.10.1 Improvement ProgrammMEs ... e ettt e e e e e ae e 26

6.10.2 Modification control ... e 26

6.11 Collection and analysis of maintenance data ............ccoooiiiiiiiiiii 27
6.11.1 Data COllECHON . ... e 27

6.11.2 Data analySiS. ..o e 28

Figure 1 — Design process and the mcintainability related design tasks .............ccoeiiiiiinis 7
Figure 2 — Active and inactive av:n‘ime spent by maintainers...........cocoooviiiiin 10

Figure 3 — Planning of maint>r.arce and maintenance support.............ccooiiiiiiiiniicnnen. 25


https://www.stdhive.com/standards/as-iec-60300310-2004-pdf/

INTRODUCTION

0.1 Purpose

The IEC 603001) series of standards and guides explain the procedures for implementing a
Dependability Programme during the design and development of a product in order to achieve
specified levels of dependability.

IEC 60300-1 is the top-level standard which provides guidance on dependability programme
management.

IEC 60300-2 is the next level down which defines the tasks that need to be carried cut «nd
gives guidance on how they should be undertaken.

IEC 60300-3 encompasses a series of application guides which develop t.e tasks in
IEC 60300-2 into specific areas. These then lead to further documents waich describe the
"tools" to be used when applying a guide.

IEC 60300-1 and IEC 60300-2 are written to provide a guide cn u-~pendability, and are
predominantly centred on the reliability aspects. It was considercd that a guide was required
to link IEC 60300-2 to the existing standards on maintainability, thct is the IEC 60706 series
of guides on maintainability of equipment and other stari'aids covering specific procedures
used in maintainability programmes. The original IEC 60796 . eries is being updated to ensure
that there is no undue duplication with this guide, and IEC. 60706 is intended to provide the
tools for the procedures specified here. The relevent panc of IEC 60706 are referenced where
they will provide further guidance.

0.2 Concept of maintainability

Maintainability refers to the ease with a1 ich 'maintenance work can be done. It involves
the process of ensuring that produciwc. can be easily and safely maintained and that the
maintenance support requirement s riinimized.

When a product has a reasonehly ‘ong life, the cost of operation and support during that life
can greatly exceed the.iniia capital cost. The value to the customer of optimizing
maintainability should b ~vident. Some effort and expense applied to achieving a product
which can be easily ar d ci.zaply maintained will make very significant savings in the life cycle
costs.

The maintenance ccsts of a product are also dependent on the quantity in use. For a large
fleet of equipn.ant, such as trucks, even a small improvement in maintainability can render
significart ccat savings in the long term.

When a product is to be sold on the open market, the concept of easy maintenance at
IlLw cult is an important consideration in the selection by the customer of equipment with low
oper-atir g costs.

) IEC 60300 (all parts), Dependability management.
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AUSTRALIAN STANDARD

Dependability management

Part 3.10:
Application guide—Maintainability

1 Scope

This International Standard, which forms part of the series of standards in the IEC 67302-3
series, is the application guide for maintainability. It can be used to impleme/t a
maintainability programme covering the initiation, development and in-servic’: piase. of a
product, which form part of the tasks described in IEC 60300-2.

It provides guidance on how the maintenance aspects of the tasks shoui? L= considered in
order to achieve optimum maintainability. It should be noted that the full p-ogranme described
in this standard would only be applied to a major complex product witi. the poiential for long-
term usage.

For less complex maintainable products, a simpler prograrrm¢ should be adopted by tailoring
the programme to suit the degree of complexity and the reviincments of the customer. The
standard uses other IEC standards and guides, notably IEC 63706, as reference documents
or tools to provide more detail as to how a task shoulcd:be :tnertaken.

Contracts between customer and supplier wil vary widely according to conditions and
circumstances in different industries. This standa.d i; written on the premise that a product is
to be developed by a contractor from a basic concept for the particular requirements of a user
when the product is considered to be a de 'elcoment item (DI). However, in many instances,
where a product already exists and. nced: little or no development effort; it is a Non-
development item (NDI) and the full-raiainability programme as described in this standard
will not be required. However, the rrirciples laid down in the standard can be applied as
required, by tailoring the maintaincbingy programme to suit the needs of the project.

2 Normative references

The following normaive documents contain provisions which, through reference in this text,
constitute provisicns of this part of IEC 60300. For dated references, subsequent
amendments to, or rcvisions of, any of these publications do not apply. However, parties to
agreements.bas>d on this this part of IEC 60300 are encouraged to investigate the possibility
of applyina thi» most recent editions of the normative documents indicated below. For undated
references, ‘he latest edition of the normative document referred to applies. Members of ISO
and IE © maintain registers of currently valid International Standards.

‘EC 300£0(191), International Electrotechnical Vocabulary (IEV) — Chapter 191: Dependability
ar.d-quality of service

IEC 60300-1, Dependability management — Part 1: Dependability programme management

IEC 60300-2:1995, Dependability management — Part 2: Dependability programme elements
and tasks

IEC 60300-3 (all sections), Dependability management — Part 3: Application guide

www.standards.com.au © Standards Australia
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