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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent 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. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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 beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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85 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
97 international co-operation on all questions concerning standardization in the electrical and electronic fields. To
98 this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
99 Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
100 Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
101 in the subject dealt with may participate in this preparatory work. International, governmental and non-
102 governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
103 with the International Organization for Standardization (ISO) in accordance with conditions determined by
104 agreement between the two organizations.

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

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

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

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

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

120 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and

121 members of its technical committees and IEC National Committees for any personal injury, property damage or
122 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
123 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
124 Publications.

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

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

129 International Standard IEC XXXXX has been prepared by IEC technical committee
130 56:Dependability.

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

FDIS Report on voting
XX/XX/FDIS XX/XX/RVD

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

135 This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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136 The committee has decided that the contents of this publication will remain unchanged until
137 the stability date indicated on the |IEC web site under "http://webstore.iec.ch" in the data
138 related to the specific publication. At this date, the publication will be

139 e reconfirmed,

140 e withdrawn,

141 e replaced by a revised edition, or

142 e amended.

143

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

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

148
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149 INTRODUCTION

150 This document provides guidance on the application of analysis and assurance techniques for
151 the dependability attribute of availability, including best practice, the measures appropriate for
152 requirements and how to evaluate them, and the relationship with other dependability
153 attributes.

154  Dependability is the ability to perform as and when required. A dependable item is one where
155  there is justifiable confidence (developed through analytical and risk-based approaches) that
156  the item will operate as desired and satisfy agreed stakeholder expectations. Dependability
157 has many attributes, but is usually characterized in terms of reliability, maintainability and
158 supportability (including maintenance and support), which may be applied individually or
159 combined into an availability performance measure.

160  This document is one of the six ‘top level” interrelated dependability standards that provides
161 managers and technical personnel with guidance on how to effectively plan and implement
162  dependability activities throughout the life cycle. As such, this standard should be used in
163 conjunction with:

164 e |JEC 60300-1 to recognize the importance of dependability, how to integrate dependability

165 activities into existing management systems and life cycle processes, and to derive the
166 management activities to achieve and improve dependability outcomes;

167 e JEC 60300-3-4 to specify performance measures of dependability, including the
168 requirements and the means by which the achievement of the requirements may be
169 demonstrated;

170 e JEC 60300-3-1, JEC 60300-3-10 and JEC 60300-3-14 to apply analysis and assurance
171 techniques for reliability, maintainability (and maintenance) and supportability (and
172 support).

173 There are various scenarios where availability applies in different ways. Availability is closely
174 related to the up time and down time of items, which are terms that are commonly used to
175  describe operational aspects of item availability. There is an increasing interest in preventing
176 or minimizing the causes of down time that lead to unavailability by making items resilient and
177 thereby increasing availability.

178  Availability can be defined and measured in different ways depending on the factors that are
179 included or excluded such as whether the availability is inherent or operational. Availability
180 measures include, but are not limited to, instantaneous availability, mean availability,
181 asymptotic availability, asymptotic mean availability and steady-state availability. The
182 preference for and application of these measures vary from one industry sector to another
183 and from one item to another, among others depending on their application and end user
184 needs. The need for different availability measures is due to the need to distinguish and
185  communicate different aspects of performance with respect to different risks an organization
186 needs to manage. Having items available to perform their required functions, when required to
187 do so, is fundamental to the generation of value for any entity. Consequently, the
188 management of item availability to maximize value is a critical activity for any entity.

189 How and where availability is applied is a function of the use of an item where this term refers
190  to subjects such as equipment, systems, products or software. As a fundamental aspect of
191 many system requirements, it is an important consideration in design and the specification of
192 dependability requirements. In some cases, availability can be tested prior to operation
193 whereas in other instances, this can only be determined during actual operation. It is often an
194 important measure of dependability that needs to be tracked during the utilization phase of
195  the item life cycle in order to verify original or ongoing requirements are being met.

196  Most organisational objectives can be grouped into measures of effectiveness, efficiency and
197 compliance. Availability contributes to all of these objective groups. For example, availability
198 is often an intermediate performance measure that can be combined with other asures_to
199 produce a final performance measure that is applicable to that system or aopli %ments
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200 example, availability may be combined with a rate of production to produce a total amount
201 produced for a specific time period. It is also a critical part of ensuring safety of systems.

202 Various dependability analysis techniques can be used to assess the expected performance
203 using different modelling approaches. Availability analysis may be carried out during
204 conceptual, preliminary and detailed design, testing prior to operation and during utilization.

205 Availability is a critical measure for stakeholders across the entire life cycle of items.
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DEPENDABILITY MANAGEMENT -

Part 3-17: Application guide - Availability

1 Scope

This document describes the different ways in which availability can be derived from its
supporting attributes and applied in actual situations, depending on its use during the life
cycle of systems and products. It describes how availability can be modelled to assess
expected performance of a system or product.

This document describes how availability can be considered in design and the specification of
dependability requirements as well as during utilization. Availability is a key attribute needed
to satisfy other system performance requirements, such as output, efficiency, quality, safety
and integrity.

2 Normative references

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

IEC 60050-192: International electrotechnical vocabulary — Part 192: Dependability

3 Terms, definitions and abbreviations

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1.1
availability, <of an item>
ability to be in a state to perform as required

Note 1 to entry: Availability depends upon the combined characteristics of the reliability (192-01-24), recoverability
(192-01-25), and maintainability (192-01-27) of the item, and the maintenance support performance (192-01-29).

Note 2 to entry: Availability may be quantified using appropriate measures. See Section 192-08, Availability related
measures.

[SOURCE: IEC 60050-192:2015, definition 192-01-23]

3.1.2

down state, <of an item>

unavailable state, <of an item>

internally disabled state, <of an item>

internal disabled state, <of an item>

state of being unable to perform as required, due to internal fault, or preventive maintenance

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

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

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

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

3.1.4

inherent availability

intrinsic availability

availability provided by the design under ideal conditions of operation and maintenance

Note 1 to entry: Delays associated with maintenance, such as logistic and administrative delays, are excluded.
[SOURCE: IEC 60050-192:2015, definition 192-08-02]

3.1.5

instantaneous availability

point availability

probability that an item is in a state to perform as required at a given instant

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

3.1.6
item
subject being considered

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

Note 2 to entry: The item may consist of hardware, software, people or any combination thereof.

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

Note 4 to entry: JEC 60050-191:1990 (now withdrawn; replaced by IEC 60050-192:2015) identified the term “entity”
as an English synonym, which is not true for all applications.

Note 5 to entry: The definition for item in JEC 60050-191:1990 (now withdrawn; replaced by IEC 60050-192:2015)
is a description rather than a definition. This new definition provides meaningful substitution throughout this
document. The words of the former definition form new note 1.

[SOURCE: IEC 60050-192:2015, definition 192-01-01]

3.1.7

mean availability

average availability

average value of the instantaneous availability over a given time interval (1, t2)

Note 1 to entry: The mean availability is related to the instantaneous availability A(t) as:

[SOURCE: IEC 60050-192:2015, definition 192-08-06]

3.1.8
operational availability
availability experienced under actual conditions of operation and maintenance

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

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