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European foreword

The text of document 65E/1148/FDIS, future edition 1 of IEC 63270-1, prepared by SC 65E "Devices
and integration in enterprise systems" of IEC/TC 65 "Industrial-process measurement, control and
automation"” was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN IEC 63270-1:2025.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2026-05-31
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2028-05-31
document have to be withdrawn

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 63270-1:2025 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

IEC 60300-3-2:2004 NOTE Approved as EN 60300-3-2:2005 (not modified)
IEC 61360-6:2016 NOTE Approved as EN 61360-6:2017 (not modified)

EC 61508-2 NOTE Approved as EN 61508-2
EC 61508-3 NOTE Approved as EN 61508-3
EC 61804-2 NOTE Approved as EN IEC 61804-2

IEC 61918:2018 NOTE Approved as EN IEC 61918:2018 (not modified) +A11:2019
EC 62541-100 NOTE Approved as EN 62541-100

IEC 62769-1 NOTE Approved as EN IEC 62769-1
IEC 63082-2 NOTE Approved as EN IEC 63082-2
IEC 63278-1 NOTE Approved as EN IEC 63278-1
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod),
the relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication Year Title EN/HD Year
IEC/TR 62390 - Common automation device - Profile - -
guideline

ISO/IEC/IEEE 42010 2022 Software, systems and enterprise - - -
Architecture description
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PREDICTIVE MAINTENANCE OF INDUSTRIAL
AUTOMATION EQUIPMENT AND SYSTEMS -

Part 1: General requirements

FOREWORD

1) 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 international
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, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(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 International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) 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
interested IEC National Committees.

3) 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 that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) 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 between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

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

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

7) 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
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) 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.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 63270-1 has been prepared by subcommittee SC 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial process measurement, control and
automation. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

65E/1148/FDIS 65E/1159/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is Enalish. Documents
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63270 series, published under the general title Predictive
maintenance of industrial automation equipment and systems, can be found on the IEC website.

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

e reconfirmed,
e withdrawn, or

e revised.
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INTRODUCTION

Efficient production significantly depends on the availability of production equipment. The status
of the equipment and its components, further referred to as “assets” can be monitored and
assessed in order to guarantee the intended usage of equipment and to avoid unplanned
downtimes. The results of the predictive maintenance assessment are, for example, the
remaining useful lifetime prediction, necessary maintenance activities, etc. The results can also
lead to the optimization of production workflow by targeting the reorganization of equipment
usage. The work process of PM (predictive maintenance) is depicted in Figure 1.

Start using Detection and Precision diagnosis || Predicting progress
inspection of symptoms, || Inspection of over time
Deviation confirmation deviation status

Intensity

Deviation (small)

Decreased intensity due

Initial intensity to predicted deviations

-
-
-
~

Deviation (large)

This equipment can be
\, L used because a margin
exists

Safety requirements o - This equipment shall be
~. | repaired or replaced due to
N non- compliance with safety
~,
X

requirements

Malfunction limit

Remaining useful life Time

A
Y

IEC
Figure 1 — Predictive maintenance work process

The availability of status information is the main prerequisite for such a prediction. Modern
automation equipment is often equipped with sensors and self-monitoring capabilities. These
functions can gather data that can be used to determine the status of the equipment. However,
the equipment is delivered from different suppliers and is based on different technologies.
Therefore, there is currently no uniform solution for accessing the data and calculating status
information. Access to data is a prerequisite for predictive maintenance solutions. Therefore,
an integration project is often an integral part of the solution. This significantly hinders efforts
to implement solutions for predictive maintenance.

In addition, standards can define the definition, scope, procedure, and functional structure of
PM, as well as the relationship between PM and CBM. In predictive maintenance, industrial
automation equipment and systems play two different roles: "measuring tool" and " object of
prediction". Condition monitoring, fault diagnosis and remaining useful life prediction methods
can be based on a data-driven model, a mechanism-based model, or both. Without
standardization, it is difficult to maintain accuracy and be able to compare the PM results.
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From the description above, a need for standardization can be deduced. Providing an
appropriate method and infrastructure, comprised of a uniform ontology, predictive methods,
and system interfaces. Such an approach will facilitate the easy composition of complex
condition monitoring and predictive maintenance solutions. It will also provide critical
information for equipment and factories based on original data and analytical methods.
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PREDICTIVE MAINTENANCE OF INDUSTRIAL
AUTOMATION EQUIPMENT AND SYSTEMS -

Part 1: General requirements

1 Scope

This part of IEC 63270 provides guidance on the functional structure model, procedure, method,
interface of function blocks. It also offers guidance on data requirements for predictive
maintenance of equipment, devices and systems for industrial automation applications.

Condition monitoring is not only within the scope of this document but can also be an important
input for predictive maintenance.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC TR 62390, Common automation device — Profile guideline

ISO/IEC/IEEE 42010:2022, Software, systems and enterprise — Architecture description

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/
e ISO Online browsing platform: available at https://www.iso.org/obp

3.1.1

predictive maintenance

form of preventive maintenance performed continuously or at intervals governed by observed
conditions to monitor, diagnose or trend a structure, system or component’s condition indicators

Note 1 to entry: Results indicate present and future functional ability or the nature of, and schedule for, planned
maintenance.

[SOURCE: |[EC 62342:2007, 3.14, modified — The note has been deleted.]

3.1.2

preventive maintenance

maintenance carried out at predetermined intervals or according to prescribed criteria and
intended to reduce the probability of failure or the degradation of the functioning of an item

[SOURCE: IEC 61918:2018, 3.1.62] Documents
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3.1.3
condition monitoring
recording and evaluation of technical entity status for maintenance purposes

3.1.4

maintenance

activity including supervisory actions, intended to retain an item in, or restore it to, a state in
which it can perform a required function

3.1.5

condition-based maintenance

maintenance activity performed on the basis of the documentation of the performance
degradation of an item (as results of, for example, auto diagnostic or wear measurement)

Note 1 to entry: It is based on a proper visibility of performance degradation or intermittent failures.

[SOURCE: IEC 61918:2018, 3.1.23, modified — "preventive activity" has been replaced by
"maintenance activity".]

3.1.6

infrastructure interface

shared boundary between two function units defined by functional characteristics, signal
characteristics, or other characteristics as appropriate

[SOURCE: IEC TR 62390:2005, 3.1.16]

3.2 Abbreviated terms

CBM Condition-Based Maintenance
DTM Device Type Manager

FDT Field Device Tool

FDI Field Device Integration

FMEA Fault Modes and Effect Analysis
FTA Fault Tree Analysis

MES Manufacturing Execution System
OPC UA Open Platform Communications Unified Architecture
PM Predictive Maintenance

RUL Remaining Use Life

TBM Time-Based Maintenance

XML Extensible Markup Language

4 General

4.1 Overview

Based on the differences in requirements and purposes, the implementation of predictive
maintenance of automation equipment and systems can be divided into the following three
categories, as shown in Figure 2:

Category I: The realization of CBM, that is, through the acquisition of critical data of the
equipment’s operating state, complete functions of status identification and basic fault diagnosis
and to provide basic repair and maintenance strategies, such as alarms, shutdowns, etc. This
type of predictive maintenance can be based on MES or other information systems.
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Category II: The realization of predictive-based maintenance, which means that through the
acquisition of data related to the operating status of the equipment, the functions of status
recognition, fault diagnosis, life prediction, etc., are completed in order to provide repair and
maintenance programs in advance to help with the management of equipment repair and
maintenance. This type of predictive maintenance should be based on a system that can be
interconnected with MES or other information systems.

Category llI: The realization of maintenance based on whole life cycle management, that is,
through the comprehensive acquisition of equipment operating state data, complete the
functions of condition monitoring, fault diagnosis, life prediction, etc. Moreover, it can judge the
confidence of the remaining useful life to provide a complete and credible repair and
maintenance program in advance and guide the management of equipment’s repair and
maintenance. The system that performs this task can continuously optimize the prediction
results and enhance the confidence and feasibility of the prediction with the help of technologies
such as virtual simulation, artificial intelligence, and system integration. This type of
maintenance not only reduces the cost of use and maintenance of equipment but also creates
new value by optimizing operating decisions.

Breakdown maintenance and preventive maintenance are also important maintenance practices.
However, they are outside the scope of this document. It mainly focuses on the predictive
maintenance of categories | and Il, and some of the contents can apply to the predictive
maintenance of categories | and Ill.

Information as

the subject (self- ~
maintenance) Category Ill: Maintenance based on full lifecycle management == EJ“;”_ _u-aanTe; =l
A Real-time monitoring of root causes and characterization parameters I g guar I
of faults. Recognizing the capability of the equipment through functional } (protect running I
guarantee, monitoring of the ontology and surrounding environment. and reduce costs) I
Realize optimal equipment and extend the life of plants through e e e

prediction. to monitor and master the capability of the equipment. Realize
optimal equipment and to extend life of plant through prediction
technology of remaining useful life.

Category Il: Maintenance based on life prediction w /
Monitor object status in real time and find

the root cause. Functional guarantee
Detect abnormal signs by analysing running data. (Active diagnosis, operation
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Figure 2 — Automatic equipment and system predictive maintenance level
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