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Notes to this first Committee Draft for Vote (CDV1)

This is the first CDV for these DER object models, and reflects the many discussions with IEC
TC57 WG10 and WG18 members over the last year. This draft was reviewed in the March 2006
meeting in Mérida, Mexico. As agreed there, this document will be issued as a CDV.

Additional versions will definitely follow this first CDV in order to model additional DER devices
and subsystems or to make generally agreed upon corrections. In particular, no implementations
or pilot projects have actually used the objects other than in two mapping laboratory tests.
Therefore, these object models are not yet field-validated. However, this document does present
IEC 61850 object models for DER devices that have been reviewed by a number of IEC and
vendor groups, and are therefore considered as ready for review by a larger community.

In this first CDV, DER systems as a whole, and the “energy conversion” technologies of
reciprocating engines (piston engines), fuel cells, and photovoltaic systems have been
addressed in full. Combined heat and power (CHP) has been tentatively addressed, but requires
significant review by CHP experts.

A number of Logical Nodes for metering and physical measurements are being proposed, but
these will be reviewed in a larger context since they are not DER-specific. Additional CDCs have
also been proposed.

A number of DER technologies have not been addressed at all yet. The decision was made not
to wait on these other DER technologies before submitting the document for review, in order to
get this basic information out to reviewers. Additional sections or possibly separate documents
may be sent in the future as “domain experts” become available to discuss and provide the key
data items that can be used to create the object models of these other DER technologies ... Any
support on these will be greeted with enthusiasm.

The working group would like to get substantive feedback on these object models: all comments
and suggestions are welcome, from the editorial, to those related to modeling techniques, and to
technical DER device issues.

The informative Annex A provides more information on the context of these object models.
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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Distributed Energy Resources (DER) Logical Nodes —
FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organisation for standardisation comprising all
national electrotechnical committees (IEC National Committees). The object of the IEC is to promote international
co-operation on all questions concerning standardisation in the electrical and electronic fields. To this end and in
addition to other activities, the IEC publishes International Standards. 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 organisations liaising with the IEC also participate in this
preparation. The IEC collaborates closely with the International Organisation for Standardisation (ISO) in
accordance with conditions determined by agreement between the two organisations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an international

3)

4)

5)

6)

consensus of opinion on the relevant subjects since each technical committee has representation from all
interested National Committees.

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

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any divergence
between the IEC Standard and the corresponding 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 its standards.

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

Recipients of this document are invited to submit, with their comments, notification of any
relevant patent rights of which they are aware and to provide supporting documentation.

This working draft of the International Standard IEC 61850 Part 7-xxx has been prepared by IEC
technical committee 57: Working Group 17 on Distributed Energy Resources Object Modeling.

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

1 Scope (Informative)

The scope of this document is the specification of the object models of DER information that can
be exchanged between DER devices and any systems which monitor, control, maintain, audit,
and generally operate the DER devices. An informative Annex A titled “Communications Systems
for Distributed Energy Resources (DER) — Informative Annex on DER Modeling” provides the
background, identification of DER functions that will use these normative DER object model
standards, and discussions as to how these object model standards will be used by different
types of DER devices.

Simply put, “object models” are standardized formats or templates for exchanging data between
different equipment or systems. Standard object models, combined with standard service models
(methods for sending the data, e.g. report-by-exception, periodic, control commands) and
standard protocols (the bits and bytes actually send over the communication channel), permit
different systems to interact with minimal customization and greater interoperability. The
combination of object model, service model, and protocol profiles can be termed the “information
model”.

These DER information models are based on open-system language, semantics, services,
protocols, and architecture, which have been standardized by IEC 61850, but they include some
extensions to IEC 61850. The DER object models will eventually be provided to the IEC as a
draft set of object models for international standardization. In order to ensure the
standardization process is simplified, these DER information models are compatible with IEC
61850, IEC61970 (CIM), IEC60870-5 (telecontrol protocol, which also formed the base for DNP),
and IEC60870-6 (ICCP/TASE.2) standards.

The object models in this draft document are ready for trial use by vendors in order to provide
feedback and updates. However, it must be understood that these are still draft object models
and are subject to change.

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 who manage
both the plant and the individual DER units. This is illustrated in Figure 1-1.
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Although this document addresses only the IEC 61850 object models, additional modeling efforts
will be needed for DER (and other domain areas) in the CIM/CFL areas.

IEC61850-Based Modeling and Connections with Other Models

Administrative

Communication Application Domains Services

Level

A

CIM - common Information Mo%el (IEC6197Bxx)

023U0D

oM

Object Models
(IEC61850-7-3 & 7-4)

SM
Service Models
(IEC61850-7-2)

CP

Communication Profiles &
Mapping (IEC6185068 & 9)

v [ Field Devices ]

Figure 1-2: IEC 61850 Modeling and Connections with Other IEC TC57 Models
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Example of a Communications Configuration for a DER Plant

DER Plant Controller
and/or Proxy Server

WAN c
DER Plant LAN DER Plant Operations
Controller Controller

Utility interconnection

Meter Meter

@ Controller Q Controller X

]

Local Load X = Switches, circuit breakers, and protection

DER Devices

Figure 1-1: Example of a Communications Configuration for a DER Plant

There is a growing interest in implementing DER devices throughout the world. As the DER
technology evolves, nations recognize 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 utility system. In the past, DER manufacturers developed their
own proprietary communication technology. However, as utilities and other energy service
providers start to manage DER devices which are interconnected with the utility power system,
they are finding that coping with these different communication technologies present major
technical difficulties, implementation costs, and maintenance costs. Therefore, utilities, DER
manufacturers, and the customers they serve are increasingly interested in having one
international standard that would define 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.

At the same time, the object modeling technology has developed within the last few years to
become well-established as the most effective method for managing information exchanges. In
particular, the IEC 61850 object models for the exchange of information within substations have
moved through the standardization process, and are now formally designated as the IEC 61850
International Standard. Many of the components of this standard can be reused for object
models of other types of devices. Some new components are also needed, but these can follow
the rules for creating these new components, thus making them compatible with the existing IEC
61850 standards.

The interrelationship between IEC TC57 modeling standards is illustrated in Figure 1-2.This
illustration shows as horizontal layers the three components to an information exchange model
for retrieving data from the field, namely, the communication protocol profiles, the service
models, and the object models. Above these layers is the information model of utility-specific
data, termed the Common Information Model (CIM), as well as all the applications and databases
needed in utility operations. Vertically, different areas are shown: substation automation, DER,
distribution automation, customer services, generation (including large hydro plants), etc.



