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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.

Full document details: 23/30472960 DC

http://www.avadocuments.com/doc/23-30472960-dc
http://www.avadocuments.com/doc/23-30472960-dc


 

56/1993A/CD 

COMMITTEE DRAFT (CD) 

 PROJECT NUMBER: 

IEC 60300-3-17 ED1 

 DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS: 

2023-04-21 2023-06-09 

 SUPERSEDES DOCUMENTS: 

56/1850/CD, 56/1861A/CC 

 

IEC TC 56 : DEPENDABILITY 

SECRETARIAT: SECRETARY: 

United Kingdom Ms Stephanie Lavy 

OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD: 

  

Other TC/SCs are requested to indicate their interest, if any, 
in this CD to the secretary. 

FUNCTIONS CONCERNED: 

 EMC  ENVIRONMENT  QUALITY ASSURANCE  SAFETY 

 

This document is still under study and subject to change. It should not be used for reference purposes. 

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which they 
are aware and to provide supporting documentation. 

Recipients of this document are invited to submit, with their comments, notification of any local regulations or technical 
reasons that may exist and should be considered should this proposal proceed, recognizing that failure to address such 
requirements could result in the need for new or existing “In Some Countries” clauses. (SEE AC/22/2007 OR NEW 
GUIDANCE DOC). 

 

TITLE: 

Dependability management - Part 3-17: Application guide - Availability 

 

NOTE FROM TC/SC OFFICERS: 

The closing date has been changed to 2023-06-09 from 2023-07-07 to obtain comments to be 
discussed at the TC 56 plenary in June. The content of this CD remains unchanged. 

 

Copyright © 2023 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to download this electronic file, 
to make a copy and to print out the content for the sole purpose of preparing National Committee positions. You may not copy or "mirror" 
the file or printed version of the document, or any part of it, for any other purpose without permission in writing from IEC. 

Full document details: 23/30472960 DC

https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt
https://www.iec.ch/tc-tools/grt
http://www.avadocuments.com/doc/23-30472960-dc
http://www.avadocuments.com/doc/23-30472960-dc


IEC CD 60300-3-17  IEC:202X – 2 –  

CONTENTS 1 

 2 

FOREWORD ........................................................................................................................... 4 3 

INTRODUCTION ..................................................................................................................... 6 4 

1 Scope .............................................................................................................................. 7 5 

2 Normative references ...................................................................................................... 7 6 

3 Terms, definitions and abbreviations ............................................................................... 7 7 

3.1 Terms and definitions.............................................................................................. 7 8 

3.2 Abbreviations .......................................................................................................... 9 9 

4 Overview of availability .................................................................................................... 9 10 

4.1 Meaning of availability ............................................................................................ 9 11 

4.2 Benefits ................................................................................................................ 10 12 

4.3 Interfaces.............................................................................................................. 11 13 

4.3.1 General ......................................................................................................... 11 14 

4.3.2 Availability interface with reliability ................................................................ 11 15 

4.3.3 Availability interface with maintainability ........................................................ 11 16 

4.3.4 Availability interface with supportability.......................................................... 11 17 

4.3.5 Availability interface with other down time delays .......................................... 11 18 

4.3.6 Availability interface with performance ........................................................... 12 19 

5 Specifying availability .................................................................................................... 12 20 

5.1 General ................................................................................................................. 12 21 

5.2 Defining requirements ........................................................................................... 12 22 

5.3 Balancing reliability maintainability and supportability for availability..................... 13 23 

5.4 Measures of availability ........................................................................................ 13 24 

5.5 Constituents of up time and down time .................................................................. 16 25 

5.6 Selection of availability expressions and type ....................................................... 17 26 

6 Availability activities ...................................................................................................... 18 27 

6.1 Availability analysis ............................................................................................... 18 28 

6.2 Availability Measurement ...................................................................................... 19 29 

7 Managing availability over the life cycle ......................................................................... 20 30 

7.1 General ................................................................................................................. 20 31 

7.2 Concept stage....................................................................................................... 20 32 

7.3 Development stage ............................................................................................... 20 33 

7.4 Realization stage .................................................................................................. 21 34 

7.5 Utilization stage .................................................................................................... 21 35 

7.6 Retirement stage .................................................................................................. 21 36 

8 Assurance of achieving requirements ............................................................................ 22 37 

8.1 Assurance objectives ............................................................................................ 22 38 

8.2 Methods of assurance ........................................................................................... 22 39 

8.2.1 Verification and validation .............................................................................. 22 40 

8.2.2 Processes management ................................................................................ 22 41 

8.2.3 Competency management ............................................................................. 22 42 

8.2.4 Information and data management ................................................................. 22 43 

8.2.5 Contractor management ................................................................................ 23 44 

8.2.6 Programme audits ......................................................................................... 23 45 

Annex A (informative)   Effect of operational scenarios on availability ................................... 24 46 

Full document details: 23/30472960 DC

http://www.avadocuments.com/doc/23-30472960-dc
http://www.avadocuments.com/doc/23-30472960-dc


IEC CD 60300-3-17  IEC:202X – 3 –  

A.1 Operational to maximise up time and availability ................................................... 24 47 

A.2 Operation for intermittent time periods .................................................................. 24 48 

A.3 Operation for specified time periods ...................................................................... 25 49 

A.4 Operation for a specific demand ........................................................................... 25 50 

A.5 Operation for a specified time period .................................................................... 26 51 

Annex B (informative)  Effect of functional scenarios on availability ...................................... 27 52 

B.1 Specification of function ........................................................................................ 27 53 

B.1.1 Basic functional performance ......................................................................... 27 54 

B.1.2 Redundant functional performance ................................................................ 27 55 

B.1.3 Performance with hidden faults or failures ..................................................... 27 56 

B.1.4 Performance with mission readiness .............................................................. 27 57 

B.1.5 Capacity performance .................................................................................... 27 58 

B.1.6 Service performance ...................................................................................... 27 59 

B.1.7 Capacity ........................................................................................................ 28 60 

Annex C (informative)   Examples of availability in various applications and industries ......... 29 61 

C.1 General ................................................................................................................. 29 62 

C.2 Production availability ........................................................................................... 29 63 

C.3 Availability of safety systems ................................................................................ 30 64 

C.4 Elevator availability ............................................................................................... 30 65 

C.5 Air Traffic Control system availability .................................................................... 32 66 

C.5.1 Calculating availability ................................................................................... 32 67 

C.5.2 Probability of cancelling training: ................................................................... 33 68 

C.5.3 Probability of reduced capacity: ..................................................................... 33 69 

C.5.4 Probability of closing the airport:.................................................................... 33 70 

Bibliography .......................................................................................................................... 34 71 

 72 

Figure 1 – Times related to up time and down time ............................................................... 16 73 

Figure 2 – Maintenance times ............................................................................................... 17 74 

Figure A.1 – Operational availability ..................................................................................... 24 75 

Figure A.2 – Up time and availability for intermittent time periods ......................................... 25 76 

Figure A.3 – Up time and availability for specified time periods ............................................. 25 77 

Figure A.4 – Up time and availability for a specific demand ................................................... 26 78 

Figure A.5 – Up time and availability for a specified mission or time period ........................... 26 79 

Figure C.1 – Reliability Block Diagram of an Air Traffic Control system in an airport ............. 32 80 

 81 

Table 1 Measures of Availability ........................................................................................... 14 82 

Table 2 Measures of availability through the life cycle........................................................... 15 83 

 84 

85 

Full document details: 23/30472960 DC

http://www.avadocuments.com/doc/23-30472960-dc
http://www.avadocuments.com/doc/23-30472960-dc


IEC CD 60300-3-17  IEC:202X – 4 –  

INTERNATIONAL ELECTROTECHNICAL COMMISSION 86 

____________ 87 

 88 

 DEPENDABILITY MANAGEMENT – 89 

 90 

Part 3-17: Application guide –Availability  91 

 92 

 93 

 94 

FOREWORD 95 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 96 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 97 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 98 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 99 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 100 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 101 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 102 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 103 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 104 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 105 
consensus of opinion on the relevant subjects since each technical committee has representation from all 106 
interested IEC National Committees.  107 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 108 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 109 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 110 
misinterpretation by any end user. 111 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 112 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 113 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 114 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 115 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 116 
services carried out by independent certification bodies. 117 

6) All users should ensure that they have the latest edition of this publication. 118 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 119 
members of its technical committees and IEC National Committees for any personal injury, property damage or 120 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 121 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 122 
Publications.  123 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 124 
indispensable for the correct application of this publication. 125 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 126 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 127 

International Standard IEC 60300-3-17 has been prepared by IEC technical committee 56: 128 
Dependability. 129 

The text of this standard is based on the following documents: 130 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 131 
Full information on the voting for the approval of this standard can be found in the report on 132 
voting indicated in the above table. 133 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 134 

The committee has decided that the contents of this publication will remain unchanged until the 135 
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 136 
the specific publication. At this date, the publication will be  137 
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• reconfirmed, 138 

• withdrawn, 139 

• replaced by a revised edition, or 140 

• amended. 141 

 142 

The National Committees are requested to note that for this publication the stability date 143 
is 20XX. 144 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 145 
AT THE PUBLICATION STAGE. 146 

 147 
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INTRODUCTION 148 

Availability is a characteristic of an item determined by the fundamental characteristics of the 149 
reliability, maintainability and supportability of its components. 150 

Having items available to perform their required functions is one prerequisite to the generation 151 
of value. Consequently, managing availability to maximize, produce or maintain value is a 152 
critical activity for any entity. 153 

Most organisational objectives can be grouped into effectiveness, efficiency, and conformity. 154 
Availability contributes to all of these. For example, availability directly affects performance 155 
measures such as productivity and service provision. 156 

Availability is also a critical part of ensuring the safety of systems by ensuring that there is a 157 
high probability that protections systems will function when required. 158 

This document provides guidance on how to identify and apply appropriate analysis and 159 
assurance techniques for availability. It describes the measures appropriate to be included in 160 
requirements and how to verify them. It discusses the relationship between availability and 161 
reliability, maintainability, and supportability. 162 

Various dependability analysis techniques can be used to assess the expected or actual 163 
availability performance. These analyses can be carried out during all stages of the item's 164 
lifecycle. 165 

This document is one of the ‘top level’ interrelated dependability standards that provide 166 
managers and technical personnel with guidance on how to effectively plan and implement 167 
dependability activities. Other documents in the series are: 168 

• IEC 60300-1 which highlights the importance and benefits of managing dependability. It 169 
gives guidance on dependability activities and how to integrate them into an existing 170 
management system and life cycle processes. 171 

• IEC 60300-3-4 which provides guidance for writing dependability requirements in 172 
specifications, together with a means of assuring the achievement of those requirements. 173 

• IEC 60300-3-10 and IEC 60300-3-14 which provide guidance on how to identify and apply 174 
appropriate analysis and assurance techniques for maintainability (and maintenance) and 175 
supportability (and support) respectively. 176 

• A standard covering reliability which is planned. 177 

 178 

 179 
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 DEPENDABILITY MANAGEMENT – 180 

 181 

Part 3-17: Application guide - Availability  182 

 183 

 184 

1 Scope 185 

This document describes the different ways in which availability can be derived from its 186 
supporting attributes of reliability, maintainability and supportability, during the life cycle of 187 
systems and products and services. It describes the different ways that availability can be 188 
expressed and their relevance to different situations. 189 

It describes how availability can be considered in the specification of dependability 190 
requirements and in design and how it can be assured. 191 

2 Normative references 192 

The following documents, in whole or in part, are normatively referenced in this document and 193 
are indispensable for its application. For dated references, only the edition cited applies. For 194 
undated references, the latest edition of the referenced document (including any amendments) 195 
applies. 196 

IEC 60050-192: International electrotechnical vocabulary – Part 192: Dependability 197 

IEC 61703:2016: Mathematical expressions for reliability, availability, maintainability and 198 
maintenance support terms. 199 

3 Terms, definitions and abbreviations 200 

3.1 Terms and definitions 201 

For the purposes of this document, the following terms and definitions apply. ISO and IEC 202 
maintain terminological databases for use in standardization at the following addresses: 203 

• IEC Electropedia: available at http://www.electropedia.org/ 204 

• ISO Online browsing platform: available at http://www.iso.org/obp 205 

3.1.1 206 
availability,  207 
ability to be in a state to perform as required under given conditions 208 

Note 1 to entry: Availability depends upon the combined characteristics of the reliability (192-01-24), maintainability 209 
(192-01-27) and supportability) of the item, and on the maintenance and support provided. 210 

Note 2 to entry: Given conditions include aspects that affect availability such as mode of operation, stress levels, 211 
environmental conditions and maintenance defined in the life profile. 212 

Note 3 to entry: Availability may be quantified using measures defined in IEC 60050-192, Section 192-08, Availability 213 
related measures  214 

[SOURCE: IEC 60050-192:2015, 192-01-23, modified – in the definition "of an item" has been 215 
deleted “under given conditions” has been added, Note 1 to entry has been modified, and Note 216 
2 to entry has been added.] 217 

3.1.2 218 
down state, <of an item> 219 
unavailable state, <of an item> 220 
internally disabled state, <of an item> 221 
internal disabled state, <of an item> 222 
state of being unable to perform as required, due to internal fault or preventive maintenance 223 

Note 1 to entry: Down state relates to unavailability of the item. 224 

Note 2 to entry: The adjectives “down” or “unavailable” designate an item in a down state. 225 

[SOURCE: IEC 60050-192:2015, 192-02-20] 226 
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3.1.3 227 
down time 228 
time interval for which the item is in a down state 229 

[SOURCE: IEC 60050-192:2015, 192-02-21] 230 

3.1.4 231 
inherent availability 232 
intrinsic availability 233 
availability provided by the design under ideal conditions of operation and maintenance 234 

Note 1 to entry: Delays associated with maintenance, such as logistic and administrative delays, are excluded. 235 

[SOURCE: IEC 60050-192:2015, 192-08-02] 236 

3.1.5 237 
instantaneous availability 238 
point availability 239 
probability that an item is in a state to perform as required at a given instant 240 

[SOURCE: IEC 60050-192:2015, 192-08-01] 241 

3.1.6 242 
item 243 
subject being considered 244 

Note 1 to entry: The item may be an individual part, component, device, functional unit, equipment, subsystem, or 245 
system, service or process. 246 

Note 2 to entry: The item may consist of hardware, software, people, knowhow, finance, natural resources and other 247 
capital or any combination thereof.. 248 

Note 3 to entry: The item is often comprised of elements that may each be individually considered. See sub item 249 
(192-01-02) and indenture level (192-01-05). 250 

[SOURCE: IEC 60050-192:2015, 192-01-01, modified – Note 2 to entry has been extended and 251 
notes 4 and 5 deleted] 252 

3.1.7 253 
mean availability 254 
average availability 255 
average value of the instantaneous availability over a given time interval (t1, t2) 256 

[SOURCE: IEC 60050-192:2015, 192-08-06, modified – Note 1 omitted] 257 

3.1.8 258 
off the shelf 259 
available for purchase without undertaking development activity 260 

3.1.9 261 
operational availability 262 
availability experienced under actual conditions of operation and maintenance 263 

Note 1 to entry: Operational availability is determined considering down time due to failures and associated delays, 264 
but excluding external causes. 265 

[SOURCE: IEC 60050-192:2015, 192-08-03] 266 

3.1.10 267 
recoverability, <of an item> 268 
ability to recover from a failure, without corrective maintenance 269 

Note 1 to entry: The ability to recover may or may not require external actions. For recovery where no external 270 
actions are required, see self-recoverability (191-41-26). 271 

Note 2 to entry: Recoverability may be quantified using measures such as the probability of recovery within a 272 
specified time interval. 273 

[SOURCE: IEC 60050-192:2015, 192-01-25] 274 
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3.1.12 275 
steady state availability 276 
asymptotic availability 277 
limit, if it exists, of the instantaneous availability when the time tends to infinity 278 

Note 1 to entry: Under certain conditions the steady state availability may be expressed as the quotient of the mean 279 
up time to the sum of the mean up time, to mean down time. See IEC 61703, Mathematical expressions for reliability, 280 
availability, maintainability and maintenance support terms. 281 

[SOURCE: IEC 60050-192:2015, 192-08-07] 282 

3.1.13 283 
up state, <of an item> 284 
available state, <of an item> 285 
state of being able to perform as required 286 

Note 1 to entry: The absence of necessary external resources may prevent operation, but do not affect the up state. 287 
See externally disabled state (192-02-23). 288 

Note 3 to entry: An item may be considered to be in an up state for some functions and in a down state for others, 289 
concurrently. 290 

[SOURCE: IEC 60050-192:2015, 192-02-01, modified – Notes to entry 2 and 4 omitted] 291 

3.1.14 292 
up time 293 
time interval for which the item is in an up state 294 

[SOURCE: IEC 60050-192:2015, 192-02-02] 295 

3.2 Abbreviations 296 

MAPMT mean active preventive maintenance time 297 

MCMT mean corrective maintenance time 298 

MDT  mean down time 299 

METBF mean elapsed time between failures 300 

MOTBF mean operating time between failures (also MTBF) 301 

MPMT mean preventive maintenance time 302 

MTBF mean time between failures ( 303 

MTBPM mean time between preventive maintenances 304 

MTTF  mean operating time to failure 305 

MTTFF mean time to first failure 306 

MTTR mean time to repair 307 

MUT  mean up time 308 

NERC North American Electric Reliability Corporation 309 

NRT  non-required time 310 

OTS  off-the-shelf 311 

RBD  Reliability Block Diagram 312 

RT   required time 313 

4 Overview of availability 314 

4.1 Meaning of availability  315 

Availability is the ability of an item to be in a state to perform as required. Availability is often 316 
quantified as a ratio of up time to total time. The primary drivers of up time and down time are:  317 

• the frequency with which the item transitions between up state and down state. (reliability); 318 
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