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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND SYSTEMS IN SUBSTATIONS -

Part 7-4: Basic communication structure for substation
and feeder equipment — Compatible logical node classes
and data classes

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization co.orising
all national electrotechnical committees (IEC National Committees). The object of the IEC is ‘o picmote
international co-operation on all questions concerning standardization in the electrical and elec. »nic .:Cids. To
this end and in addition to other activities, the IEC publishes International Standards. Their pi ~oaration is
entrusted to technical committees; any IEC National Committee interested in the subjcct dealt with may
participate in this preparatory work. International, governmental and non-governmenta’ argainizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the I terna. nal Organization
for Standardization (ISO) in accordance with conditions determined by agrreme~t b¢tween the two
organizations.

The formal decisions or agreements of the IEC on technical matters expi ss, s nearly as possible, an
international consensus of opinion on the relevant subjects since each technical ~cinmittee has representation
from all interested National Committees.

The documents produced have the form of recommendations for internat.~ 1ai use and are published in the form
of standards, technical specifications, technical reports or guides and .hey are accepted by the National
Committees in that sense.

In order to promote international unification, IEC National Comr ‘ttees undertake to apply IEC International
Standards transparently to the maximum extent possik'> ir. their national and regional standards. Any
divergence between the |IEC Standard and the correspc ndinc national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of \'s st.ndards.

Attention is drawn to the possibility that somc.of *he clements of this International Standard may be the subject
of patent rights. The IEC shall not be heldc.non¢ ble for identifying any or all such patent rights.

International Standard IEC 61850 7-4 has been prepared by IEC technical committee 57:
Power system control and associ: tea communications.

The text of this standard is >ased on the following documents:

r FDIS Report on voting

!- 57/622/FDIS 57/640/RVD

Full informctior. on the voting for the approval of this standard can be found in the report on
voting indicatcd in the above table.

Th

10 puu..cation has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 61850 consists of the following parts, under the general titte Communication networks
and systems in substations:

Part 1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 6:

Part 7-1:

Part 7-2:

Part 7-3:

Part 7-4:

Part 8-1:

Part 9-1:

Part 9-2:

Part 10:

Introduction and overview

Glossary 1

General requirements

System and project management

Communication requirements for functions and device models 2

Configuration description language for communication in electrical substations
related to IEDs '

Basic communication structure for substation and feeder equipment — Principle. an
models

Basic communication structure for substation and feeder equipmen. — ,.stract
communication service interface (ACSI)

Basic communication structure for substation and feeder equipme.:* — Common data
classes

Basic communication structure for substation and feecer-caui.=ient — Compatible
logical node classes and data classes

Specific communication service mapping (SCSN) - Mappings to MMS (ISO/IEC
9506-1 and ISO/IEC 9506-2) and to ISO/IEC 8802-3"

Specific communication service mapping {SC:M) — Sampled values over serial
unidirectional multidrop point to point link

Spec:ific1 communication service mappinyg (SC3M) — Sampled values over ISO/IEC
8802-3

Conformance testing !

The content of this part of IEC 6185u.i. based on existing or emerging standards and
applications. In particular the definiticns are based upon:

« the specific data types defined in *EC 60870-5-101 and IEC 60870-5-103;

« the common class definifons from the Utility Communication Architecture 2.0: Generic
Object Models for Subs =%0r and Feeder Equipment (GOMSFE) (IEEE TR 1550);

e CIGRE Report 34-03, Communication requirements in terms of data flow within substations,
December 1996

The committee has dec.led that the contents of this publication will remain unchanged until 2005.
At this date, ti>2 publication will be

* reconfirmud;

* withcrawn;

+ eplaczd by a revised edition, or
+ amenued.

1 Under consideration.

2 To be published.
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INTRODUCTION

This part of IEC 61850 is a part of set of specifications (IEC 61850). IEC 61850 defines a
substation communication architecture. This architecture has been chosen to provide abstract
definitions of classes and services such that the specifications are independent of 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-x and may
be found in IEC 61850-8-x and in IEC 61850-9-x.

IEC 61850-7-1 gives an overview of this communication architecture. IEC 61850-7-3 defines
common attribute types and common data classes related to substation applications.
The attributes of the common data classes may be accessed using services de.ned
in IEC 61850-7-2. These common data classes are used in this part to define the comy atiL'e
data classes.

To reach interoperability, all data in the data model need a strong definition wiw: reyard to
syntax and semantics. The semantics of the data is mainly provided by names assigned to
logical nodes and data they contain, as defined in this part. Interoperabilitv s easiest if as
much as possible of the data are defined as mandatory. Because of differcat pi..'osophies and
technical features, settings were declared as optional in this edition of th> sta.xdard. After some
experience has been gained with this standard, this decision :sov =& reviewed in an
amendment or in the next revision of this part.

It should be noted that data with full semantics is only one of ‘h>.2lements required to achieve
interoperability. Since data and services are hosted by devices (:ED), a proper device model is
needed along with compatible, domain specific services (see [E C 61850-7-2).

The compatible logical node name and data ne:ne u>finitions found in this part and the
associated semantics are fixed. The syntax of i~e iype definitions of all data classes are
abstract definitions provided in IEC 61850-7-2 and 1C 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 IN SUBSTATIONS -

Part 7-4: Basic communication structure for substation
and feeder equipment — Compatible logical node classes
and data classes

1 Scope

This part of IEC 61850 specifies the information model of devices and functions relate to
substation applications. In particular, it specifies the compatible logical node names and daa
names for communication between Intelligent Electronic Devices (IED). This inclucas ‘he
relationship between Logical Nodes and Data.

The Logical Node Names and Data Names defined in this document are part of the class
model introduced in IEC 61850-7-1 and defined in IEC 61850-7-2. The nar~es defined in this
document are used to build the hierarchical object references applied for ~omn.unicating with
IEDs in substations and on distribution feeders. The naming conventions of 1.=2C ©1850-7-2 are
applied in this part.

To avoid private, incompatible extension rules this part specifiss normative naming rules for
multiple instances and private extensions of Logical Node (LN, ¢ .c2ses and Data Names.

In Annex A, all rules are given (making use of exampg'es; foi.

* multiple instances of logical node classes by use of a LN instance identification (ID);
« multiple instances of data by use of a data instar.cc ID;
« selecting data not included in LN out of tt.2 complete data name set;

¢ creating new logical node classes and aata names.
In Annex B, examples are given for:

+ the use of Logical Nodes in cc nplex situations like line protection schemes;

* multiple instances of Loyic.l Nodes with different levels of functionality.

This part does not pro.ide tutorial material. It is recommended those parts IEC 61850-5
and IEC 61850-7-1 ke .=au first, in conjunction with IEC 61850-7-3, and IEC 61850-7-2. This
part does not discu.s inplementation issues. The relationship between this standard and
IEC 61850-5 is autlinec in Annex C.

This standa.d ic applicable to describe device models and functions of substation and feeder
equipm~nt. Ti.e concepts defined in this standard may also be applied to describe device
models ¢ nd functions for:
+  suhstelion to substation information exchange,
substation to control centre information exchange,
> power plant to control centre information exchange,
« information exchange for distributed generation,
< information exchange for distributed automation, or

« information exchange for metering.

Figure 1 provides a general overview of this document.
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General LN Information

System LNs ... L

Plant Level . . . [/

Unit/Bay ... C,P, R, A, M

Process/Equipment Level .. S, X, T, Y, Z

GeneralUse ... G

Data Semantics

Annex
Rules for LN extension | |
Rules for Data extension J .
-
Modeling Examples J

IEC 1102/03

Figure 1 — Overview ¢° th.s standard

2 Normative references

The following referenced documeats 're indispensable for the application of this document. For
dated references, only the edition citeu applies. For undated references, the latest edition of
the referenced document (includir.y aily amendments) applies.

IEC 60255-24, Electrice! .<1avs — Part 24: Common format for transient data exchange
(COMTRADE) for power ~ystems

IEC 61000-4-7, Elec‘reinagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Scoction 1. General guide on harmonics and interharmonics measurements and
instrumentatic 1 fo, power supply systems and equipment connected thereto

IEC 61£50-2, Communication networks and system in substations — Part 2: Glossary 3

\©C (1851 -5, Communication networks and systems in substations — Part 5: Communication
reyuirements for functions and devices models

IEC 61850-7-1, Communication networks and systems in substations — Part 7-1: Basic com-
munication structure for substation and feeder equipment — Principles and models

IEC 61850-7-2, Communication networks and systems in substations — Part 7-2: Basic com-
munication structure for substation and feeder equipment — Abstract communication service
interface (ACSI)

3 To be published.
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IEC 61850-7-3, Communication networks and systems in substations — Part 7-3: Basic
communication structure for substation and feeder equipment — Common data classes

IEEE 519:1992, IEEE Recommended Practises and Requirements for Harmonic Control in
Electrical Power Systems

IEEE 1459:2000, IEEE Trial Use Standard Definitions for the Measurement of Electric Power
Quantities Under Sinusoidal, Nonsinusoidal, Balanced or Unbalanced Conditions

IEEE C37.2:1996, Electrical Power System Device Function Numbers and Contact Designation





