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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND
SYSTEMS FOR POWER UTILITY AUTOMATION -

Part 7-40: Basic communication structure —
Compatible logical node classes and data object classes —
Common

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 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 prepa-
ration 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 Stand-
ardization (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 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 misinter-
pretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications trans-
parently 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.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC 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 Publications.

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.

International Standard IEC 61850-7-40 has been prepared by IEC technical committee 57:
Power systems management and associated information exchange.
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The IEC 61850-7-4 Edition 2.1 is re-organized into the following parts of “Basic communication
structure — Compatible logical node classes and data object classes”, each hereinafter referred
to by the specialized title indicated below:

e |EC 61850-7-4:2025 Edition 3 — Core part

e |EC 61850-7-40:2025 Edition 1 — Common part (- this document)

e |EC 61850-7-43:2025 Edition 1 — Primary equipment

e |EC 61850-7-44:2025 Edition 1 — Instrument transformers

e |EC 61850-7-400:2025 Edition 1 — Substation automation

e |EC 61850-7-401:2025 Edition 1 — Protection

e |EC 61850-7-440:2025 Edition 1 — Power quality and metering

Further in this document these are referenced as 7-4, 7-4n and 7-4nn.

This structure of IEC 61850-7-4 Edition 2.1 has been changed into several parts (7-4, 7-4n and

7-4nn) which allows to update individual parts without requiring a new edition to the core part.
This enables the standard to meet time to market requirements more quickly.

As a consequence, the annexes of former IEC 61850-7-4 Edition 2.1 are now distributed ac-
cording to their purpose. This document includes the following Annexes:

e Annex A (former Annex C) - Deprecated logical nodes classes in regard to this document.
All deprecated logical node classes from IEC 61850-7-4 Edition 2.1 are found in 7-4 — Core
part.

e Annex B (former Annex E) - Algorithms used in logical nodes for automatic control
e Annex C (former Annex |) - Conditions for element presence

e Annex D (former Annex J) - Compatibility of the different revisions of the standard
e Annex E (former Annex K) - Models principles and requirements for scheduling

IEC 61850-7-4 Edition 2.1 will not be subject to any further improvements with this series being
published.

The new series cancels and replaces IEC 61850-7-4 Edition 2.1 which was last published in
2020 as a consolidated version.

Clauses 4 through 7 and their subclauses (except for 5.1, 5.2, and 5.3) are automatically gen-
erated from the UML model.

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

FDIS Report on voting

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. This IEC
standard includes Code Components i.e. components that are intended to be directly processed
by a computer.

The purchase of this IEC standard carries a copyright license for the purchaser to sell software
containing Code Components from this standard to end users either directly or via distributors,
subject to IEC software licensing conditions, which can be found at: http://www.iec.ch/CCv1.
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Table 1 shows all tracking information of IEC 61850-7-40:2025A namespace building-up

Table 1 — Tracking information of IEC 61850-7-40:2025A namespace building-up

Attribute Content

Namespace IEC specific information

Version of the UML model used for gener- | WG10built18
ating the document (informative)

Date of the UML model used for generating | 2025-12-12
the document (informative)

Autogeneration software name and ver- j61850DocBuilder 02.05b based on jCleanCim beta9.4 (derived
sion(informative) from jCleanCim 02-02)

A list of all parts of the IEC 61850 series under the general titte Communication networks and
systems for power utility automation, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under "http://web-
store.iec.ch" in the data related to the specific publication. At this date, the publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

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

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its con-
tents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 61850 is part of a set of standards, the IEC 61850 series. IEC 61850 defines
communication networks and systems for power utility automation, and more specifically the
communication architecture for subsystems such as substation automation systems. The sum
of all subsystems can result also in the description of the communication architecture for the
overall power system management. The defined architecture provided in specific parts of
IEC 61850-7-n gives both a power utility specific data model and a substation domain specific
data model with abstract definitions of data objects classes and services independently from
the specific protocol stacks, implementations, and operating systems. The mapping of these
abstract classes and services to communication stacks is outside the scope of IEC 61850-7-n
and can be found in IEC 61850-8-n and in IEC 61850-9-n.

IEC 61850-7-1 gives an overview of the basic communication architecture to be used for all
applications in the power system domain. IEC 61850-7-3 defines common attribute types and
common data classes related to all applications in the power system domain. The attributes of
the common data classes can be accessed using services defined in IEC 61850-7-2. These
common data classes are used in this part to define the compatible data object classes.

To reach interoperability, all data objects in the data model need a strong definition with regard
to syntax and semantics. The semantics of the data objects is mainly provided by names as-
signed to common logical nodes defined in this part and the data objects they contain, as de-
fined in this basic part, and dedicated logical nodes defined in domain specific parts such as
for hydro power control systems. Interoperability is easiest if as many as possible of the data
objects are defined as mandatory. Because of different approaches and technical features,
some data objects, especially settings, were declared as optional in IEC 61850-7-4:2010 and
its following editions. There are also data objects which were declared as conditional, i.e. they
will become mandatory under some well-defined conditions. After some experience has been
gained with this standard, this decision can be reviewed in the next edition of this part of
IEC 61850-7.

It is noted that data objects with full semantics are only one of the elements required to achieve
interoperability. The standardized access to the data objects is defined in compatible, power
utility and domain specific services (see IEC 61850-7-2). Since data objects and services are
hosted by devices (IED), a proper device model is also needed. To describe both the device
capabilities and the interaction of the devices in the related system, a configuration language
is also needed, as defined in IEC 61850-6 by the substation configuration description language
(SCL).

The compatible logical node name and data object name definitions found in this part and the
associated semantics are fixed. The syntax of the type definitions of all data objects classes is
governed by abstract definitions provided in IEC 61850-7-2 and IEC 61850-7-3. Not all features
of logical nodes are listed in this part; for example, data sets and logs are covered in
IEC 61850-7-2.
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COMMUNICATION NETWORKS AND
SYSTEMS FOR POWER UTILITY AUTOMATION -

Part 7-40: Basic communication structure —
Compatible logical node classes and data object classes —
Common part

1 Scope

1.1 General

This part of IEC 61850 specifies the information model of devices and functions generally re-
lated to common use regarding applications in systems for power utility automation. In particu-
lar, it specifies the compatible logical node names and data object names for communication
between intelligent electronic devices (IED). This includes the relationship between logical
nodes and data objects.

The logical node names and data object names defined in this document are part of the class
model introduced in IEC 61850-7-1 and defined in IEC 61850-7-2. These names are used to
build the hierarchical object references applied for communicating with IEDs in systems for
power utility automation and, especially, with IEDs in substations and on distribution feeders.
The naming conventions of IEC 61850-7-2 are applied in this part.

To avoid private, incompatible extensions, this part specifies normative naming rules for multi-
ple instances and private, compatible extensions of logical node (LN) classes and data object
names. Any definition is based on IEC 61850 or on referenced well identified public documents.

This section does not include tutorial material. It provides content that assumes prior knowledge
of IEC 61850-5 and IEC 61850-7-1, together with IEC 61850-7-3 and IEC 61850-7-2.

This standard and its direct counterparts (7-4, 7-4n and 7-4nn) are applicable to describe device
models and functions for:

e substation and feeder equipment,

e substation-to-substation information exchange,

e substation-to-control centre information exchange,

e power plant-to-control centre information exchange,

e information exchange for distributed generation,

e information exchange for distributed energy resources,
e information exchange for metering,

e information exchanged for hydro power plants, or

e information exchange for wind generation plants.

Figure 1 provides a general overview of this standard, the groups of logical nodes and the new
structure after the split. For convenience, the logical nodes are defined below in alphabetical
order within its part.

Figure 2 gives an overview of the annexes used in the series of 7-4, 7-4n and 7-4nn.
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IEC 61850-7-4 - Core part

‘ General LN information I

[ Abstract LN |

| System LNs. . . L |

‘ Data semantics and enumerations I

IEC 61850-7-40 - Common part

‘ General LN information I

[ Abstract LN |

[ INs...C,F. G, I,M,S, T |

[ Data semantics and enumerations I

IEC 61850-7-400 - Substation automation part IEC 61850-7-401 - Protection part IEC 61850-7-43 - Primary equipment part
‘ General LN information I l General LN information ] | General LN information |
[ Abstract LN | [ Abstract LN | [ Abstract LN |
| Ns...A,C | [ INs...RR | | INs...CK S, X %2 |
‘ Data semantics and enumerations | l Data semantics and enumerations ] | Data semantics and enumerations |

|EC 61850-7-44 - Instrument transformers part IEC 61850-7-440 - Power quality and metering part

| General LN information | [ General LN information ]
| Abstract LN | [ Abstract LN |
| INs... T | [ LNs... M, Q |
| Data semantics and enumerations | [ Data semantics and enumerations l
81
82 Figure 1 — Overview of this standard and relation of 7-4, 7-4n and 7-4nn series
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