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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 Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.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.
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 55 

FOREWORD 56 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 57 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 58 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 59 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 60 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 61 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 62 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 63 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 64 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 65 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 66 
consensus of opinion on the relevant subjects since each technical committee has representation from all 67 
interested IEC National Committees. 68 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 69 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 70 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 71 
misinterpretation by any end user. 72 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 73 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 74 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 75 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 76 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 77 
services carried out by independent certification bodies. 78 

6) All users should ensure that they have the latest edition of this publication. 79 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 80 
members of its technical committees and IEC National Committees for any personal injury, property damage or 81 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 82 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 83 
Publications. 84 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 85 
indispensable for the correct application of this publication. 86 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 87 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 88 

International Standard IEC 60300-3-4 has been prepared by IEC technical committee 89 
56: Dependability. 90 

This third edition cancels and replaces the second edition published in 2007. This edition 91 
constitutes a technical revision. 92 

This edition includes the following significant technical changes with respect to the previous 93 
edition: 94 

The content of IEC 62347, including the relevant annexes, has been included in this standard 95 
and IEC 62347 has been withdrawn. IEC 62347 dealt with the definitions of systems and their 96 
constituent elements and how to define these so that the dependability requirements of each 97 
element could be specified using IEC 60300-3-4. The premise of IEC 62347 was to identify 98 
system requirements by functions from a system engineering perspective. It provided a process 99 
for transforming the purchaser’s view on system applications into a technical view for 100 
engineering the system. IEC 62347 emphasised architectural and functional design for 101 
realisation of functions with appropriate selection of hardware, software and human elements 102 
to achieve the system dependability requirements relevant to the purchaser’s needs. 103 
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The text of this International Standard is based on the following documents: 104 

• FDIS • Report on voting 

• XX/XX/FDIS • XX/XX/RVD 

 105 

Full information on the voting for the approval of this International Standard can be found in the 106 
report on voting indicated in the above table. 107 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 108 

The committee has decided that the contents of this document will remain unchanged until the 109 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 110 
the specific document. At this date, the document will be  111 

– reconfirmed, 112 

– withdrawn, 113 

– replaced by a revised edition, or 114 

– amended. 115 

 116 

The National Committees are requested to note that for this document the stability date 117 
is 20XX 118 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 119 
AT THE PUBLICATION STAGE. 120 

 121 
122 
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INTRODUCTION 123 

Dependability is the ability to perform as and when required. A dependable item is one where 124 
there is justifiable confidence (developed through analytical and risk-based approaches) that 125 
the item will operate as desired and satisfy agreed stakeholder needs and expectations. 126 

Dependability has many attributes, but is usually characterised in terms of reliability, 127 
maintainability and supportability (including maintenance and support), which may be applied 128 
individually or combined into an availability performance measure. Dependability also includes 129 
the performance characteristics of durability, testability and restorability as well as security and 130 
integrity, particularly in relation to software-based systems. 131 

Dependability is important in many items and products and therefore it needs to be defined and 132 
specified in the same way as other attributes such as functional performance, dimensions and 133 
mass. Whilst mainly addressing system and equipment level reliability, many of the techniques 134 
described in the different parts of IEC 60300 may also be applied to products or at the 135 
component level. The term item is used throughout this standard. The item may be an individual 136 
part, component, device, functional unit, off-the-shelf (OTS), equipment, subsystem, or system. 137 
The item may consist of hardware, software, people or any combination thereof (see 138 
IEC 60050 IEV 192). In order to refer to a specific kind of “item” terms like component, OTS, 139 
product or large open system are used. 140 

Dependability attributes may be specified as either quantitative and / or qualitative measures. 141 
In order to assess the values of some of the dependability attributes achieved, statistical 142 
methods may be necessary. 143 

The levels of reliability, maintainability, supportability and availability achieved by an item 144 
depend on the conditions under which it is realized, utilized, maintained and supported and also 145 
on the life profile of the system. When requirements for dependability are specified, it is also 146 
necessary to define the following: 147 

• conditions under which the item is stored, transported, realized and utilized; 148 

• life profile and expected useful life; 149 

• maintenance principles; 150 

• available support. 151 

Dependability characteristics may be specified, along with other performance characteristics, 152 
in three different ways: 153 

1) specifications written by the supplier; 154 

2) specifications written by the purchaser; 155 

3) specifications mutually agreed or written by the supplier and the purchaser. 156 

This document is applicable to all three types of specification. 157 

This document provides guidance on the appropriate choice of dependability attribute to be 158 
specified, general considerations for the creation of the dependability specification as well as 159 
dependability measurement and evaluation. 160 

This document is one of the six ‘top level’ interrelated dependability standards that provide 161 
managers and technical personnel with guidance on how to effectively plan and implement 162 
dependability activities throughout the life cycle. As such, this document should be used in 163 
conjunction with: 164 

• IEC 60300-1 to recognize the importance of dependability, how to integrate dependability 165 
activities into existing management systems and life cycle processes and how to derive 166 
management activities to achieve and improve dependability outcomes; 167 
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• IEC 60300-3-1, IEC 60300-3-10, IEC 60300-3-14 and IEC 60300-3-17 to apply analysis and 168 

assurance techniques for reliability, maintainability (and maintenance), supportability (and 169 
support) and availability. 170 

171 
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DEPENDABILITY MANAGEMENT - 172 

 173 

Part 3-4: Application guide -  174 

Specification of dependability requirements 175 

 176 

 177 

 178 

1 Scope 179 

This document gives guidance on specifying required dependability requirements and collating 180 
these requirements in a specification, together with the means of assuring the achievement of 181 
those requirements. 182 

The guidance provided includes: 183 

• specifying quantitative and qualitative reliability, maintainability, supportability and 184 
availability requirements; 185 

• advising purchasers on how to ensure that the requirements will be fulfilled by suppliers; 186 

• advising suppliers to help them meet the purchaser’s requirements. 187 

Other obligations, such as legislation and governmental regulation may also place requirements 188 
on items and these should be applied in addition to any requirements derived in accordance 189 
with this standard. 190 

Whilst mainly addressing system and equipment level dependability, many of the techniques 191 
described in the different parts of IEC 60300 can also be applied to products or at the 192 
component level. The term item is used throughout this standard. 193 

NOTE 1 This guide does not directly consider safety and environment specifications although much of the guidance 194 
in this standard could also be applied to them. 195 

NOTE 2 This guide does not consider the specification of the dependability of a service, including those provided 196 
through Public-Private Partnership procurements. 197 

NOTE 3 The guidance in this document may be applied to some aspects of the specification of requirements relating 198 
to software but specific guidance may be found in IEC 62628 and the different parts of IEC 61508. 199 

2 Normative references 200 

The following referenced documents are indispensable for the application of this document. For 201 
dated references, only the reference cited applies. For undated references, the latest edition of 202 
the referenced document (including any amendments) applies. 203 

IEC 60050-192, International Electrotechnical Vocabulary (IEV) - Chapter 192:  Dependability 204 
and quality of service. 205 

3 Terms and definitions 206 

For the purposes of this document, the terms and definitions given in IEC 60050-192 apply. 207 

NOTE Definitions of “dependability”, “availability”, “reliability”, “maintainability”, “supportability”, “failure”, “fault”, 208 
“item”, “time to failure”, “operating time between failures”, "verification" and "validation" are given in IEC 60050-192. 209 

3.1  210 
item 211 
subject being considered 212 
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NOTE 1 The item may be an individual part, component, device, functional unit, equipment, subsystem, or system. 213 

NOTE 2 The item may consist of hardware, software, people or any combination thereof. 214 

NOTE 3 The item is often comprised of elements that may each be individually considered. See sub item (192-01-215 
02) and indenture level (192-01-05). 216 

NOTE 4 IEC 60050-191:1990 (now withdrawn; replaced by IEC 60050-192:2015) identified the term “entity” as an 217 
English synonym, which is not true for all applications. 218 

NOTE 5  The definition for item in IEC 60050-191:1990 (now withdrawn; replaced by IEC 60050-192:2015) is a 219 
description rather than a definition. This new definition provides meaningful substitution throughout this document. 220 
The words of the former definition form new note 1. 221 

3.2  222 
off-the-shelf 223 
OTS 224 

non-developmental item of supply that is both commercial and sold in substantial quantities in 225 
the commercial marketplace 226 

NOTE 1 Sometimes referred to as COTS (commercial off-the-shelf) or MOTS (modified off-the-shelf). 227 

3.3  228 

useful life <of an item> 229 
time interval from first use until user requirements are no longer met due to performance and / 230 
or economic factors 231 

NOTE 1 The applicable time interval is dependent on the nature and application of the asset and can be elapsed 232 
time, operating hours, number of cycles, etc. 233 

NOTE 2 Performance factors to be considered for useful life include a decrease in item performance below 234 
acceptable limits which cannot be rectified, a change in performance or service requirements, increase in failure 235 
probability or decrease in availability. 236 

NOTE 3 Economic factors to be considered for useful life include excessive maintenance costs, increases in 237 
operating costs and emergence of more cost-effective solutions. 238 

NOTE 4 In some cases, the useful life of an item is more than that required by an organization in which case it will 239 
have residual value and could be repurposed. 240 

NOTE 5 In this context, “first use” excludes testing activities prior to hand-over of the item to the end-user. 241 

NOTE 6 For non-repairable items (components) the useful life ends when the item fails. In that case the life of the 242 
component can be specified as the time when a stated percentage of the components have failed. This is often stated 243 
as a L.10 or B.10 value for 10% accumulated failures (see IEC 61649) 244 

NOTE 7 For consumer products and other products produced in large volumes, where only a small percentage of the 245 
products fail the L.10 or B.10 value can be used as an approximation. 246 

3.4  247 

B10 <of a nonrepairable item> 248 
time at which 10% of a nonrepairable item (e.g. component) have failed. 249 

NOTE 1 B10 is in some cases called L10. 250 

NOTE 2 The value of 10% can be changed to any specified percentage for example B1 for 1% failed or B50 for 50% 251 
failed. 252 

NOTE 3 The B10 can be measured in elapsed time, operating hours, number of cycles, number of demands or other 253 
time-related measures. 254 
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4 Specifying dependability 255 

4.1 Description of dependability specification 256 

4.1.1 What is dependability? 257 

Dependability is the ability to perform as and when required. A dependable item is one where 258 
there is justifiable confidence (developed through analytical and risk-based approaches) that 259 
the item will operate as desired and satisfy agreed stakeholder needs and expectations. 260 

Dependability has a strong impact on the user’s perception of the value of an item developed 261 
or provided by an organization and poor dependability will affect an organization’s reputation. 262 

Dependability is specified and verified using a set of measurable or demonstrable attributes. 263 
Where practicable these are quantified to provide assurance that requirements are met and to 264 
unambiguously demonstrate improvements. Dependability is usually characterised in terms of 265 
reliability, maintainability and supportability (including maintenance and support) or as an 266 
availability performance measure. 267 

• Reliability relates to the ability to perform as required for a given interval (time, operating, 268 
cycles, distance etc.), under given conditions, without the need for repair or restoration. 269 

• Maintainability relates to the ease and speed with which an item can be retained in, or 270 
restored to, a state to perform as required. For software, maintainability also includes the 271 
ease with which it can be modified without major reverse engineering or redesign to deal 272 
with faults or with changing needs. 273 

• Supportability is the ability to be supported to sustain the required operational capability 274 
with a defined operational profile and given logistic and maintenance resources. It affects 275 
the system’s ability to evolve during its life, adapting to changes  276 

• Availability is the ability to be in a state to perform. It is the ratio of operating time to total 277 
time. As reliability, maintainability and supportability are major contributors of up time and 278 
down time, availability is impacted by the trade-offs between these attributes. 279 

Dependability is also related to other attributes of life cycle processes such as design, 280 
manufacturing, installation, and ongoing operation and support activity. The dependability 281 
specification therefore should be part of the total item specification and the interaction between 282 
dependability requirements and functional requirements recognized and taken into account. 283 

4.1.2 What is a requirement? 284 

A dependability requirement is a statement of a single aspect of a dependability attribute which 285 
meets a stakeholder’s needs or expectations and for which evidence or assurance of 286 
compliance can be provided. Multiple requirements may be necessary to fully define how the 287 
stakeholder’s needs and expectations are to be met for each dependability attribute. 288 

Requirements are that part of the specification that the purchaser considers is essential and for 289 
which the supplier has to provide evidence or assurance. This evidence may be supplied before 290 
the item is utilized as part of the deliverables or once the item is utilized through the application 291 
of incentives (or penalties) for meeting (or not meeting) the requirements. 292 

Dependability performance measures are the different ways in which each of the dependability 293 
attributes can be expressed within a requirement. See 5.4.3 for further details. 294 

4.1.3 What is dependability specification? 295 

The requirements for an item will be collated into a specification which will also include the 296 
context within which the requirements are valid and any supporting information. Supporting 297 
information includes item usage, operational environment and the conditions of use of the item 298 
(see 5.3 for further information). Changes in item usage are a factor that affects dependability. 299 
Intended use is thus an essential part of the supporting information in the dependability 300 
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specification and changes have to be monitored and managed as part of the dependability life 301 
cycle. 302 

For mass produced industrial items and for consumer items the specification is written jointly 303 
by the management of the supplier and the project team of the supplier. 304 

4.1.4 Which attributes to specify? 305 

The way that dependability requirements are specified will depend on the type and nature of 306 
the item, e.g. whether the item is repairable or non-repairable or a single use device. For 307 
example, non-repairable and single use items generally require no maintenance actions so only 308 
reliability requirements need to be specified. Examples of non-repairable items include sealed 309 
items and items where the cost of repair outweighs the cost of replacement, such as many 310 
consumer goods, and items at remote locations, such as deep-sea systems and satellites, 311 
where maintenance skills and spare parts are not available when needed. Single use devices 312 
include explosives, passenger air-bags and safety helmets. 313 

Many complex items, however, are repairable and maintainability is important. Maintainability 314 
requirements should be specified for items if the maintenance costs contribute significantly to 315 
life cycle cost or if maintenance is important for the purchaser or user. Preventive and corrective 316 
maintenance requirements may be specified, if applicable. 317 

Supportability is the combined result of required maintenance support and the logistics required 318 
to provide that level of maintenance support. The level of supportability is very often influenced 319 
by the conditions of use and factors that change through the life cycle. Therefore the 320 
supportability and / or support requirements can be important in a specification. 321 

Availability requirements are generally specified for items where down time could cause 322 
economic or other loss through increased operating costs, personnel injury or loss of service, 323 
for example, production plants, medical equipment, safety equipment and military systems. 324 
Availability can be determined from the item configuration, its subsystems and their reliability, 325 
maintainability and supportability in the context of the operational and support arrangements. 326 
Availability may also be expressed as service levels to be provided to an operator or end-user 327 
stakeholders. 328 

Although safety and environment specifications are not considered directly in this guidance, 329 
much of the guidance in this standard could also be applied to safety and environmental 330 
specifications. Therefore, if there are dependability requirements related to safety and 331 
environment, the appropriate safety and environment requirements should be included in or 332 
referenced from the dependability specification. 333 

4.1.5 Contracting for dependability 334 

The purpose of any specification is to provide a basis for development or purchase of an item. 335 
It will usually form part of the contract between the purchaser and supplier and therefore it is 336 
essential that the specification is written in such a way that it can be used for contracting. 337 
Contracting for dependability can take many forms, from milestone payments dependent upon 338 
the successful completion of a demonstration test to the use of penalty clauses and incentives 339 
for in-service achieved dependability. 340 

The benefits of the different contract types are as follows. 341 

• Penalties for poor performance will encourage the supplier to give dependability its full 342 
attention and can lead to higher levels of dependability than would otherwise be achieved. 343 

• Incentives for passing demonstration testing focus the supplier on demonstrating the 344 
reliability. However demonstration testing can be costly and time-consuming and might only 345 
reveal, just before delivery, that the item does not meet its dependability requirements. 346 

• Requiring the supplier to provide maintenance will encourage the supplier to mitigate the 347 
risk that the item achieves poor availability as the supplier may then experience 348 
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consequential losses as a result of item unreliability. However this requires a much longer 349 
contract, e.g. a fixed cost maintenance agreement, with its associated difficulties. 350 

The way in which the specification is written depends on the circumstances. There are three 351 
main types: 352 

• specifications written by the supplier; 353 

 These are mainly used for mass produced items that need to have certain dependability 354 
characteristics, in order to be accepted by the market place. They are therefore used 355 
between the management of the supplier and the supplier’s product development team. The 356 
specifications are mainly used for standard items like industrial products, consumer 357 
products or components 358 

• specifications written by the purchaser; 359 

 These specifications are mainly used when a purchaser seek an item for a specific purpose 360 
like components or OTS. They are also used when a purchaser issues an invitation for 361 
tenders. 362 

• specifications mutually agreed or written by the supplier and the purchaser; 363 

 These specifications are mainly used for customer specified items which is usually unique 364 
items or items produced in small numbers. Often the process will start with an invitation for 365 
tenders from the purchaser followed by an offer (tender) from a supplier. A contract is 366 
negotiated including the final specification written by the supplier and the purchaser’. 367 

The content of the specification will vary according to its type. Subclause 5.3 lists the different 368 
types of supporting documentation which needs to be tailored to the exact nature of the 369 
specification. 370 

4.2 Principles 371 

4.2.1 General 372 

The development of dependability requirements and the creation of the dependability 373 
specification are founded on a set of principles. These principles should influence an 374 
organisation’s intent as well as its approach to design for, and delivery of, dependability of an 375 
item. Maximum benefit will be obtained from the dependability specification if all of these 376 
principles are applied. 377 

4.2.2 Systems approach 378 

In general, a system for which dependability is to be specified can include equipment (both 379 
hardware and software), the people who manage, operate and maintain it, data, processes and 380 
procedures, facilities, materials and naturally occurring entities. 381 

Requirements can be defined for: 382 

• the system as a whole; 383 

• any component or sub-system 384 

• a separate entity (e.g. a product or asset; 385 

• a collection of functions (e.g. a service or set of services). 386 

In general, the dependability of an item is affected by its conditions of use, the people who use 387 
it and by the environment in which it operates. In consequence, dependability requirements 388 
should be specified considering not just the item itself but the broader system in which it is used 389 
as well as interfaces with other systems. This includes the people who use it and how it is 390 
utilised. Conditions of use should be monitored and changes managed as part of achieving 391 
dependability through the life cycle. 392 
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4.2.3 Requirements and goals 393 

It is important to distinguish between formal requirements described in a specification, and 394 
stakeholder goals, as the method of acceptance is different. 395 

A requirement is an essential element of the purchaser’s needs and expectations and it must 396 
be possible to provide evidence or assurance of compliance with the requirement. A goal is not 397 
a requirement but is the purchaser’s desires or aims and evidence of the degree to which the 398 
goal has been fulfilled either need not or cannot be provided. 399 

For high availability or reliability systems, it may not be practicable or cost effective to provide 400 
formal evidence that the high level of availability or reliability has been achieved. The purchaser 401 
will need to clearly identify both the high availability and reliability goals, for which evidence 402 
cannot be provided, but also define demonstrable requirements for which evidence can be 403 
provided. This evidence can include control of the design and manufacturing process for 404 
example using ISO9001 certification, formal planning (IEC 61508 and ISO 26262), status 405 
reviews (see IEC 62960) or maturity matrix (see IEC 60300-1 Annex C). 406 

4.2.4 Assuring achievement of requirements 407 

There are two elements to any specification; the dependability requirements and the means by 408 
which the supplier has to demonstrate or assure the achievement of the requirements to the 409 
purchaser. This means that the supplier has to provide sufficient evidence to the purchaser that 410 
the item meets its requirements to give the purchaser the confidence needed to pay the agreed 411 
price. Generally, the additional evidence is required to provide assurance that the higher 412 
reliability items have met their requirements. This is one factor in the higher cost of higher 413 
reliability items but, without these activities, the supplier will have limited confidence that the 414 
item will meet its requirements. IEC 60300-3-1, IEC 60300-3-10, IEC 60300-3-14 and 415 
IEC 60300-3-17 discuss dependability evaluation and measurement in more detail for reliability, 416 
maintainability (and maintenance), supportability (and support) and availability respectively. 417 

Assurance covers a number of activities designed to provide the evidence that an item is 418 
meeting its dependability requirements. These activities may provide the necessary evidence 419 
through different techniques, which have the same or similar overall aim but use different 420 
methods to achieve it. The choice of technique is dependent upon a number of factors and is 421 
discussed in IEC 60300-3-1, IEC 60300-3-10, IEC 60300-3-14 and IEC 60300-3-17. 422 

The choice of which assurance activities to call up in a contract is dependent upon the level of 423 
project risk that the purchaser is willing to accept. If the purchaser is willing to take the risk that 424 
the item might fail but be maintained by the supplier, then the use of penalties for poor 425 
performance and incentives for exceeding the requirements might be the best method. If 426 
however, the purchaser is not willing to risk unavailability of the item, then formal reliability or 427 
availability demonstration testing might be necessary. Rare events can seldom be proven to be 428 
absent by testing so assurance may need to be via a well reasoned argument. A Dependability 429 
case (see IEC 62741) provides one method of presenting such an argument. 430 

4.2.5 Cost implications 431 

All items exhibit some level of reliability, whatever the frequency of failure or the required level 432 
of maintenance. However, if an item fails too often it might not be available to perform when 433 
required or it might require high levels of corrective maintenance. In addition, items that fail 434 
repeatedly will get a bad reputation with the user and are unlikely to be bought again once a 435 
replacement is required. On the other hand, designing and manufacturing items with high levels 436 
of reliability can be costly and may also require high levels of preventive maintenance to achieve 437 
the desired level of reliability. As such it may not be possible to produce such an item at an 438 
economical price. There is therefore a balance to be struck between low reliability items that 439 
cost a lot to maintain and high reliability items that may be expensive to design and construct. 440 

An investment in dependability design and construction can therefore repay itself in terms of 441 
the combined development, realization and operating costs for the item. IEC 60300-3-3 442 

Full document details: 20/30404282 DC

https://doi.org/10.3403/02903008U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02778396U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02218781U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/03054844U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02778396U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02218781U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/03054844U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30269838U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/03145201U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/20-30404282-dc
http://www.avadocuments.com/doc/20-30404282-dc


56/1891/CDV - 13 -  IEC CDV 60300-3-4  IEC 2020
  

describes Life Cycle Costing and the relationships between dependability and cost. Items 443 
produced by those organizations that do not actively manage dependability generally achieve 444 
levels of reliability much below the minimum life cycle cost point causing project delays, cost 445 
overruns and low levels of availability. 446 

4.2.6 Dependability management 447 

This document deals with the specification of dependability, through the setting of requirements 448 
for one or more of the dependability attributes. These attributes are characteristics of the item 449 
that can be assured. However, other factors can significantly reduce the achieved levels of 450 
these attributes below the intrinsic levels. The most significant are potentially the quality of 451 
manufacture and maintenance of the system that can introduce new faults into the item. It is 452 
therefore essential that dependability is actively managed throughout the system life cycle. This 453 
includes both during the procurement process and during use, with the management activities 454 
differing for each. If dependability is not managed correctly, there is a higher likelihood that 455 
reliability, maintainability, supportability or availability requirements will not be achieved. 456 

Dependability management provides a systematic approach for addressing dependability and 457 
related issues from an organizational and business perspective. Dependability is often driven 458 
by technology and requires the integration of innovation with legacy products. Achieving 459 
dependability throughout the life cycle process can be influenced by market dynamics, global 460 
economics and resource distributions, changing customer needs, and a competitive 461 
environment. Strategies need to adapt to anticipated changes to sustain viability in business 462 
operations. Dependability management focuses on the needs of stakeholders in optimizing 463 
dependability to enhance organizational objectives and return-on-investments. 464 

IEC 60300-1 establishes a framework for dependability management. It provides guidance on 465 
dependability management of products, systems, processes or services involving hardware, 466 
software and human aspects or any integrated combinations of these elements. It presents 467 
guidance on planning and implementation of dependability activities and technical processes 468 
throughout the life cycle taking into account other requirements such as those relating to safety 469 
and the environment. It also gives guidelines for managers and their technical personnel to 470 
assist them to optimize dependability. 471 

4.2.7 Life profile and expected useful life 472 

The length of time that an item is able to meet requirements for users and organizations is an 473 
important aspect of dependability. There are different aspects involved in determining useful 474 
life that can be characterized as performance, and economic (see Annex A). It also depends on 475 
whether the item is repairable or non-repairable. 476 

The determination of useful life may be included as a part of a dependability specification. 477 
Understanding the useful life of items could assist in the decision as to which item to acquire 478 
as the most appropriate solution for an application. Expected useful life in some cases may also 479 
be required by a legal directive in certain markets. Knowledge of an item’s useful life is 480 
important for estimating its life cycle cost (IEC 60300-3-3). 481 

4.3 Benefits 482 

Specifying dependability provides benefits by: 483 

• defining, documenting and providing evidence, based on data and evaluation, that agreed 484 
stakeholder needs and expectations for dependable performance are met; 485 

• managing changes in stakeholder needs and expectations, including changes in 486 
requirements themselves; 487 

• improved knowledge of dependability requirements; 488 

• enabling trade-offs between reliability, maintainability and supportability to be determined 489 
during design and acquisition of items; 490 
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• providing justification that dependability requirements are applicable, achievable and 491 

assurable; 492 

• providing verification of contract requirements. 493 

5 Derivation of dependability requirements 494 

5.1 General 495 

All reliability, maintainability, supportability and availability requirements should be expressed 496 
quantitatively wherever possible, but it might also be appropriate to specify qualitative 497 
requirements in the specification. Quantitative requirements are only appropriate when the 498 
requirement being specified can be measured during the assurance process. 499 

As items and their usage are very different across different organisations, it is not possible to 500 
write a standardised approach that articulates how to develop dependability requirements. 501 
Instead, this clause provides a high-level process to determine what information is required, 502 
the decisions that could be made and what the output of the decision making process might be. 503 
It is also not possible to provide a fully comprehensive set of decisions which affect the 504 
development of dependability requirements for all situations, so the user of this document will 505 
need to tailor the approach described to their situation. The users should particularly consider 506 
what is within their control in making decisions using the process described. 507 

Figure 1 describes the approach to developing dependability requirements. 508 
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