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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC ENERGY SUPPLY NETWORKS - GENERAL ASPECTS
AND METHODS FOR THE MAINTENANCE OF INSTALLATIONS
AND EQUIPMENT

FOREWORD

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

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all inter-
ested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all-reasonable efforts, are made-to-ensure thatthe technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way iin,whichithey ‘are used or for any misinter-
pretation by any end user.

In order to promote international uniformity, IEC/ National! Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence be-
tween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide“any'attestation 'of 'conformity. Independent certification-bodies provide conformity
assessment services and, in some areas,/accessctodEC(marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and ex-
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publica-
tions.

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

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

The main task of IEC technical committees is to prepare International Standards. In excep-
tional circumstances, a technical committee may propose the publication of a Technical
Specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 63060, which is a Technical Specification, has been prepared by IEC technical com-
mittee 8: System aspects of electrical energy supply.
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The text of this Technical Specification is based on the following documents:

Enquiry draft Report on voting
8/1470/DTS 8/1488/RVDTS

Full information on the voting for the approval of this Technical Specification can be found in
the report on voting indicated in the above table.

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

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

transformed into an International Standard,
reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

Maintenance (MA) and maintenance support provide an important contribution to ensure the
reliability of components and electric installations throughout their operating life cycle. The
correct functionality, performance, and reliability will be achieved by providing the necessary
maintenance in conjunction with adequate design, construction, maintainability and installa-
tion quality, and by their proper usage. Other parameters besides maintenance affect the
safe, secure, and reliable operation of electricity networks. For example: network topology,
spare parts, new investment, technology, network conditions, know-how, staff, etc. The op-
tion(s) used is/are the responsibility of the company.

The extent and type of maintenance and maintenance support correspond to the type of
equipment and installations, their constitution and required availability, as well as other fac-
tors such as operational and environmental condition, and operating experience.

Inappropriate, irregular or missing maintenance could lead to premature functional failures
which reduce the availability of equipment and installations, could lead to consequential dam-
age, and shorter asset life cycles. Functional failures can lead to operational consequences
and need to be assessed accordingly. Safety aspects have to be considered at all times.

The purpose of this document is to describe, in general terms, the management methods,
processes, and techniques with regard to the maintenance of installations and equipment,
which are necessary to achieve public safety, reliable operation, and acceptable reliability for
installations and equipment.

In this document, the term “network.operator” and fsystem operator” are used for the network
owner, asset manager, and maintenance provider.
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ELECTRIC ENERGY SUPPLY NETWORKS - GENERAL ASPECTS
AND METHODS FOR THE MAINTENANCE OF INSTALLATIONS
AND EQUIPMENT

1 Scope

This document provides guidance to develop maintenance requirements of installations and
equipment in electric power networks. It is primarily meant for the operators of electric power
networks, particularly those of public power supplies, including High-Voltage DC transmission
(HVDC). This scope does not include:

— railway networks,

— installations of end consumer networks,

— installations for electric power generation.

Crises handling, e.g. in emergency situations, is not within the scope of this document.

NOTE Consumer networks (e.g. networks of chemical companies, traffic lights and street lighting) are installations
which are not used to distribute electric energy to further consumers. The main scope covers public networks, but
the general recommendations can be applied to other networks.

2 Normative references

There are no normative references in this document.

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

ISO and IEC maintain terminological databases for use in standardization at the following ad-
dresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

maintenance

combination of all technical and managerial actions intended to retain an object in, or restore
it to, a state in which it can perform as required

[SOURCE: IEC 60050-192:2015, 192-06-01, modified — In the definition, "item" has been re-
placed with "object".] [1] 1

3.2

maintenance concept

maintenance policy

definition of the maintenance objectives, line of maintenance, indenture levels, maintenance
levels, maintenance support, and their interrelationships

1 Numbers in square brackets refer to the Bibliography.
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Note 1 to entry: The maintenance concept provides the basis for maintenance planning, determining supportabil-
ity requirements, and developing logistic support.

[SOURCE: IEC 60050-192:2015, 192-06-02] [1]

3.3
corrective maintenance
maintenance carried out after fault detection to effect restoration

[SOURCE: IEC 60050-192:2015, 192-06-06, modified — Note 1 to entry has been deleted.] [1]

3.4
preventive maintenance
maintenance carried out to mitigate degradation and reduce the probability of failure

[SOURCE: IEC 60050-192:2015, 192-06-05, modified — The second term and Note 1 to entry
have been deleted.] [1]

3.41
condition-based maintenance
preventive maintenance based on the assessment of physical condition

Note 1 to entry: Condition-based maintenance is derived from the analysis and determination of parameters which
characterize the deterioration of the object

[SOURCE: IEC 60050-192:2015, “192-06-07, modified == Note’ 1" to entry has been
changed.] [1]

3.4.2

periodic maintenance

time-based maintenance

maintenance carried out in accordance’ with'a specified time schedule

Note 1 to entry: Periodic maintenance may identify the need for some corrective maintenance action.

[SOURCE: IEC 60050-192:2015,192-06-12, modified — The terms defined have been
changed.] [1]

3.5

reliability-centred maintenance

RCM

systematic method for determining the respective maintenance actions and associated fre-
quencies, based on the probability and consequences of failure

Note 1 to entry: RCM studies may be conducted at any indenture level of a system.
Note 2 to entry: Data used may be derived from analysis (e.g. FMECA) and experience (e.g. FRACAS).

Note 3 to entry: RCM studies may provide feedback to initiate modifications of design or procedures to effect im-
provements.

[SOURCE: IEC 60050-192:2015, 192-06-08] [1]

3.6

maintenance task

maintenance action

sequence of elementary maintenance activities

EXAMPLE Fault localization, fault diagnosis, repair, and function checkout.

Note 1 to entry: Maintenance can be completely divided into the following tasks:
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— inspection;

— routine maintenance;
— overhaul;

— repair;

— improvement.

[SOURCE: IEC 60050-192:2015,192-06-11, modified — Note 1 to entry has been added.] [1]

3.6.1

inspection

activities to determine and assess the actual condition of an object, including the determina-
tion of the causes of wear and deriving the necessary conclusions for future use

Note 1 to entry: The term "condition determination" is described in detail in Clause B.1.

3.6.1.1

operational inspection

on-site inspection

activities carried out by pure visual observation with the aim of checking the recognizable
condition of the object from outside

Note 1 to entry: Operational inspections are to be understood as checks to fulfil the legal duty to maintain safety.
The inspection may be made by car or from the air (surveying flying).

Note 2 to entry: Operational;inspectionris-the simplest,form of,inspection:

3.6.1.2

visual inspection

activities carried out by observation with the human senses and by recording simple condition
variables

Note 1 to entry: Obvious function defects|are/recorded;

Note 2 to entry: Observation with the human senses can include simple tools like cameras and drones.

3.6.1.3

online monitoring

continuous or periodic detection, under energized condition, to verify that the parameters of
an object lie within formulation limits

3.6.1.4
function check
action to confirm that an object is able to perform the required function

3.6.1.5

condition investigation

activities carried out by defined measurements, which can be a routine measurement or spe-
cific test, to make an assessment of the actual condition of the considered equipment

Note 1 to entry: Diagnostic indicators that may be used for the condition investigation can be derived from the
operational experience that is the analysis of fault situations and causes of faults.

Note 2 to entry: Condition investigation within the scheduled inspection ensures that occurring defects can be
detected and corrected at components.

3.6.2
routine maintenance
regular or repeated simple preventive maintenance activities

Note 1 to entry: Routine maintenance may include for example cleaning, tightening of connections, replacement
of connectors, checking liquid levels, lubrication, etc.
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Note 2 to entry: Activity to delay the degradation of the existing degree of wear. The degree of wear is the re-
serve of the possible functional compliances under specified conditions which an object does possess due to the
construction as well as service activities.

[SOURCE: EN 13306:2010, 8.5] [2]

3.6.3

overhaul

comprehensive set of preventive actions carried out, in order to maintain the required level of
performance of an object

Note 1 to entry: Overhaul may be performed at prescribed intervals of time or number of operations.

Note 2 to entry: Overhaul may require a complete or partial dismantling of the object.

[SOURCE: EN 13306:2010, 8.6] [2]

3.6.4
repair
direct action taken to effect restoration

Note 1 to entry: Repair includes fault localization (IEV 192-06-19), fault diagnosis (IEV 192-06-20), fault correc-
tion (IEV 192-06-21), and function checkout (IEV 192-06-22).

[SOURCE: IEC 60050-192:2015, 192-06-14] [1]

3.6.5

improvement

combination of all technical, administrative*and'managerial actions, intended to ameliorate the
reliability and/or the maintainability and/or the safety of an object, without changing the origi-
nal function

Note 1 to entry: Improvements can be useful if; for-example) operating experience and inspection results identify
systematic problems that demonstrate that the previous function security is not sufficient.

[SOURCE: EN 13306:2010, 8.12] [2]

3.7
failure
termination of the ability of an object to perform a required function

Note 1 to entry: After failure the object has a fault, which may be complete or partial.

Note 2 to entry: "Failure" is an event, as distinguished from "fault", which is a state.

[SOURCE: EN 13306:2010, 5.1] [2]

3.8
reliability
ability to perform as required, without failure, for a given time interval, under given conditions

Note 1 to entry: Reliability is used only for general descriptions in non-quantitative terms.
[SOURCE: IEC 60050-192:2015, 192-01-24, modified — The notes to entry have been deleted

and a new note to entry has been added.] [1]

3.9
functional security
defined degree of reliability and reserve of wear of an object
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3.10

maintenance object

object

particular equipment, particular installation or a group of equipment or installations which in
general are considered jointly with respect to the maintenance plan

EXAMPLE The equipment of a switching bay at a specific location.

3.1

maintenance object type

particular equipment, particular installation or a group of equipment or installations which in
general are considered jointly with respect to the maintenance concept or inspections

EXAMPLE Power transformers with certain properties, such as, size, design, manufacturer, and age.

3.12

maintainability

ability to be retained in, or restored to a state to perform as required, under given conditions
of use and maintenance

[SOURCE: IEC 60050-192:2015, 192-01-27, modified — The notes to entry have been delet-
ed.] [1]

3.13
maintenance support
provision of resources'to maintain‘an‘object

[SOURCE: IEC 60050-192:2015, 192-01-28, modified — In the definition, "item" has been re-
placed with "object".] [1]

3.14
testability
degree to which an object can be tested

[SOURCE: IEC 60050-192:2015, 192-09-20, modified — In the definition, "item" has been re-
placed with "object".] [1]

3.15

reserve of wear

<of an object> ability to withstand a cumulative deterioration caused by the stresses imposed
without losing its function while in use

Note 1 to entry: Stresses can be mechanical, electrical, etc.
4 General aspects of maintenance and maintenance management

The availability and power quality of a network is influenced by several criteria, e.g. topology
of the network, specification of components, maintenance, availability of spare parts, service
know-how, environmental condition, application, etc. In consequence, the network operator
has to consider which criterion (or criteria) is most influential to the performance of the net-
work. During installations’ design, the maintenance and the maintenance support should be
considered in connection with the functionality and maintainability of power networks.

The network operator has to decide whether all required tasks for maintenance and mainte-
nance support can be self-performed, or partly or fully commissioned to external contractors.
A clear definition of aims and responsibilities for maintenance and maintenance support is
important and has to be documented.
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