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Publication Year Title EN/HD Year 
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FprEN 61557-121 2018 

IEC/TS 61850-2 - Communication networks and systems for 
power utility automation - Part 2: Glossary 

-   -   

IEC 61850-7-2 2010 Communication networks and systems for 
power utility automation - Part 7–2: Basic 
information and communication structure - 
Abstract communication service intervance 
(ACSI) 

EN 61850-7-2 2010 

/AMD1 2020   /A1 2020 

IEC 61850-7-3 2010 Communication networks and systems for 
power utility automation - Part 7–3: Basic 
communication structure - Common data 
classes 

EN 61850-7-3 2011 

/AMD1 2020   /A1 2020 

IEC 61850-7-4 2010 Communication networks and systems for 
power utility automation - Part 7–4: Basic 
communication structure - Compatible 
logical node classes and data object 
classes 

EN 61850-7-4 2010 

/AMD1 2020   /A1 2020 

IEC/TS 62786 - Distributed energy resources connection 
with the grid 

- - 

                                                      

1 At draft stage. 
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IEEE 1547 2018 IEEE Standard for Interconnection and 
Interoperability of Distributed Energy 
Resources with Associated Electric Power 
Systems Interfaces 

- - 

ISO 4217 - Codes for the representation of currencies 
and funds 

- - 

    Requirements for generating plants to be 
connected in parallel with distribution 
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COMMUNICATION NETWORKS AND  

SYSTEMS FOR POWER UTILITY AUTOMATION –  
 

Part 7-420: Basic communication structure –  
Distributed energy resources and distribution automation logical nodes 

 
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 IEC 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) 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 61850-7-420 has been prepared by IEC Technical Committee 57: 
Power system control and associated communications. 

This second edition cancels and replaces the first edition published in 2009. This edition 
constitutes a technical revision. 

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

a) Generic approach of modelling to support any kinds of DER including generation, storage 
and controllable loads; 

b) Generic approach to support physical and virtual aggregation of DERs; 
c) Full support of a wide range of operational functions to cover in particular grid codes 

functions as expressed in IEEE 1547 and EN 50549 or IEC 62786. 
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The text of this International Standard is based on the following documents: 

FDIS Report on voting 

57/2392/FDIS 57/2403/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 English. 

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/standardsdev/publications. 

A list of all parts of the IEC 61850 series, under the general title: Communication networks and 
systems for power utility automation, can be found on the IEC website.This IEC standard 
includes Code Components i.e. components that are intended to be directly processed by a 
computer.  

Such content is any text found in Annex A. 

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. 

Table 1 shows all tracking information of IEC 61850-7-420:2019A namespace building-up. 

Table 1 – Tracking information of IEC 61850-7-420:2019A namespace building-up 

Attribute Content 

Namespace IEC specific information 

Version of the UML model used for 
generating the document (informative) 

WG17build8 

Date of the UML model used for generating 
the document (informative) 

2021-09-09 

Autogeneration software name and 
version(informative) 

j61850DocBuilder 01v04 based on jCleanCim noNS beta8 (derived 
from jCleanCim 02-02) 

Namespace Changes 

Version from which the list of Tissues is 
built 

2009 

Revision of the version from which the list 
of Tissues is built 

A 

List of Applied Tissues 642-646, 648, 651, 654, 666, 701, 703, 704, 888-889, 903-907, 
916, 917, 921-923, 945-947, 955-960, 975-976, 978-989, 992-
995, 999-1001, 1003-1006, 1008-1024, 1027-1028, 1031-1033, 
1035, 1073-1074, 1087-1090, 1094-1115, 1124, 1126, 1132, 
1134, 1153, 1158, 1182, 1183, 1206, 1210, 1215-1219, 1225, 
1314, 1320, 1323, 1366, 1392-1394, 1414 

Namespace History 

List of merged namespaces into this 
namespace release 

IEC/TR 61850-90-7, IEC/TR 61850-90-9 

 

EVS-EN IEC 61850-7-420:2021

This document is a preview generated by EVS



IEC 61850-7-420:2021 © IEC 2021 – 17 –  

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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

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 contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

Increasing numbers of DER (distributed energy resources) systems are being interconnected 
to electric power systems throughout the world. As DER technology evolves and as the impact 
of dispersed generation on distribution power systems becomes a growing challenge – and 
opportunity – nations worldwide are recognizing the economic, social, and environmental 
benefits of integrating DER technology within their electric infrastructure.  

The manufacturers of DER devices are facing the age-old issues of what communication 
standards and protocols to provide to their customers for monitoring and controlling DER 
devices, in particular when they are interconnected with the electric power system. In the past, 
DER manufacturers developed their own proprietary communication technology. However, as 
distribution system operators (DSOs), aggregators, and other energy service providers start to 
manage DER devices which are interconnected with the power system, they are finding that 
coping with these different communication technologies present major technical difficulties, 
implementation costs, and maintenance costs. Therefore, DSOs and DER manufacturers 
recognize the growing need to have one international standard that defines the communication 
and control interfaces for all DER devices. Such standards, along with associated guidelines 
and uniform procedures would simplify implementation, reduce installation costs, reduce 
maintenance costs, and improve reliability of power system operations.  

The information concepts discussed in this document are focused on DERs, but may also be 
applicable to central-station generation installations that are comprised of groupings of multiple 
units of the same types of energy conversion systems that are covered in this document. This 
applicability to central-station generation is strongest for photovoltaics and fuel cells, due to 
their modular nature. 

Communications for DER plants involve not only local communications between DER units and 
the plant management system, but also between the DER plant and the operators or 
aggregators who manage the DER plant as a virtual source of energy and/or ancillary services.  

In particular, new DER functions are being defined, and in some cases, becoming mandatory. 
The mandatory "grid codes" have been defined by various groups in terms of power system 
interconnection and operational requirements. These grid codes have been assessed for the 
communication requirements which are included in this DER information model. 

In basic terms and in this context, "communications" can be separated into four high-level parts: 

• information modelling (the types of data to be exchanged – nouns), 

• services modelling (the read, write, or other actions to take on the data – verbs), 

• communication protocols (mapping the noun and verb models to actual bits and bytes), 

• telecommunication media (fibre optics, radio systems, wireless systems, and other physical 
equipment) 

The general technology for information modelling has developed to become well-established as 
the most effective method for managing information exchanges. In particular, the IEC 61850-7-x 
information models for the exchange of information have become International Standards for 
substation automation, for interaction with and between DER, for hydro plants and, by extension 
in IEC 61400-25-2, for wind power plants. Many of the new concepts developed in this 
document for DER can also be reused for information models in those other domains as well 
as for information models in new, yet-to-be-developed domains.  
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This document addresses the IEC 61850 information modelling for DER, although some types 
and aspects of DER information models have been developed or are being developed 
separately through technical reports before they are added to this international standard DER 
model. These consist of the following: 

• IEC TR 61850-90-7: Object models for power converters in distributed energy resources 
(DER) systems – Its integration however has led to a quite in-depth re-assessment. So, 
from a functional perspective, functions originally covered by the IEC TR 61850-90-7 are 
now covered by this new edition of 61850-7-420, but in many cases the original LNs of 
IEC 61850-90-7 have been deprecated. 

• IEC TR 61850-90-9: Use of IEC 61850 for Electrical Storage Systems 

In the other way, logical nodes related to scheduling (DSCH, DSCC), originally published as 
part as IEC 61850-7-420:2009 have first been re-assessed within IEC TR 61850-90-10 and 
renamed FSCH and FSCC, and are now fully integrated into IEC 61850-7-4:2010+AMD1:2020. 
The coming IEC TR 61850-7-5 Edition 21 should provide some additional examples of case of 
use of these specific LNs. 

Other IEC 61850 documents address the services modelling (IEC 61850-7-2) and the mapping 
to communication protocols (IEC 61850-8-x). In addition, systems configuration language (SCL) 
(IEC 61850-6) can already support in a very large extend the configuration of DER management 
systems, especially in the case of set of physically connected DERs. 

This document provides an information model for DER that can be used in simple DER facilities 
as well as for more complex installations of multiple DER types with different resource 
capabilities, operational functions, and intra-facility interactions. This document provides 
significant information on how these interactions and functions are modelled, while 
IEC 61850-7-520 will provide additional use cases to help clarify the different interactions that 
this information model can support. 

 

  

___________ 
1  Under preparation. Stage at the time of publication: IEC/ADTR 61850-7-5:2021. 

EVS-EN IEC 61850-7-420:2021

This document is a preview generated by EVS



 – 20 – IEC 61850-7-420:2021 © IEC 2021 

COMMUNICATION NETWORKS AND  
SYSTEMS FOR POWER UTILITY AUTOMATION –  

 
Part 7-420: Basic communication structure –  

Distributed energy resources and distribution automation logical nodes 
 
 
 

1 Scope  

1.1 General 

This part of IEC 61850 defines the IEC 61850 information models to be used in the exchange 
of information with distributed energy resources (DER) and Distribution Automation (DA) 
systems. DERs include distribution-connected generation systems, energy storage systems, 
and controllable loads, as well as facility DER management systems, including aggregated 
DER, such as plant control systems, facility DER energy management systems (EMS), building 
EMS, campus EMS, community EMS, microgrid EMS, etc. DA equipment includes equipment 
used to manage distribution circuits, including automated switches, fault indicators, capacitor 
banks, voltage regulators, and other power management devices. 

The IEC 61850 DER information model standard utilizes existing IEC 61850-7-4 logical nodes 
where possible, while defining DER and DA specific logical nodes to provide the necessary data 
objects for DER and DA functions, including for the DER interconnection grid codes specified 
by various countries and regions. 

Although this document explicitly addresses distribution-connected resources, most of the 
resource capabilities, operational functions, and architectures are also applicable to 
transmission-connected resources. 

1.2 Published versions of this standard and related namespace name 

Table 2 provides a reference between all IEC editions, amendments or corrigenda and the full 
name of the namespace: 

Table 2 – Reference between published versions of the standard 
and related namespace name 

Edition Publication date Webstore Namespace NSD 

Edition 1.0 2009-03 IEC 61850-7-420:2009 Not published 

Edition 2.0  
(this document) 

2021-04 IEC 61850-7-420:2020 IEC 61850-7-420:2020 

 

Detailed information on backward compatibility with Edition 1 are provided in Annex C. 

1.3 Data model Namespace name and version 

This new subclause is mandatory for any IEC 61850 namespace (as defined by 
IEC 61850-7-1:2011). 

Table 3 shows all attributes of IEC 61850-7-420:2019A namespace. 
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Table 3 – Attributes of IEC 61850-7-420:2019A namespace 

Attribute Content 

Namespace nameplate 

Namespace Identifier IEC 61850-7-420 

Version 2019 

Revision A 

Release 4 

Full Namespace Name IEC 61850-7-420:2019A 

Full Code Component Name IEC_61850-7-420.NSD.2019A.Full 

Light Code Component Name IEC_61850-7-420.NSD.2019A.Light 

Namespace Type domain 

Namespace dependencies 

includes IEC 61850-7-4:2007B version:2007 revision:B 

 

1.4 Data model Namespace Code Component distribution 

This document is associated with Code components. Each Code Component is a ZIP package 
containing at least the electronic representation of the Code Component itself and a file 
describing the content of the package (IECManifest.xml). 

The life cycle of a code component is not restricted to the life cycle of this document. The 
publication life cycle goes through two stages, "Version" (corresponding to an edition) and 
"Revision" (corresponding to an amendment). A third publication stage (Release) allows 
publication of Code Component in case of urgent fixes of InterOp Tissues, thus without need to 
publish an amendment. 

Consequently, new release(s) of the Code Component(s) may be released, which supersede(s) 
the previous release, and will be distributed through the IEC web site at: 
http://www.iec.ch/tc57/supportdocuments. 

The latest version/release of the document will be found by selecting the file for the code 
component with the highest value for VersionStateInfo, e.g. 
IEC_61850-7-420.NSD.{VersionStateInfo}.Light. 

The Code Components associated with this document are reflecting the data model specified 
in this document formatted in NSD files as described in IEC 61850-7-7. They are available in 
light and full version: 

• The full version is named: IEC_61850-7-420.NSD.2019A.Full. It contains definition of the 
whole data model defined in this document with the documentation associated and access 
is restricted to purchaser of this document. 

• The light version is named: IEC_61850-7-420.NSD.2019A.Light. It does not contain any 
documentation but contains the whole data model as per full version, and this light version 
is freely accessible on the IEC website for download at: 
http://www.iec.ch/tc57/supportdocuments, but the usage remains under the licensing 
conditions. 

The light version is freely accessible on the IEC website for download at: 
http://www.iec.ch/tc57/supportdocuments but its usage remains under the licensing conditions. 

In case of any differences between the downloadable code and the IEC pdf published content, 
the downloadable code(s) is(are) the valid one; it may be subject to updates. See included 
history files. 
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