IEEE Std 1547.6™-2011

IEEE Recommended Practice for
Interconnecting Distributed
Resources with Electric Power
Systems Distribution Secondary
Networks

Sponsor

IEEE Standards Coordinating Committee 21 on
Fuel Cells, Photovoltaics, Dispersed Generation, and Energy Storage

Approved 10 September 2011
IEEE-SA Standards Board



Abstract: Recommendations and guidance for distributed resources (DR) interconnected on the
distribution secondary networks, including both spot networks and grid networks, are provided.
This document gives an overview of distribution secondary network systems design, components,
and operation; describes considerations for interconnecting DR with networks; and provides
potential solutions for the interconnection of DR on network distribution systems.
IEEE Std 1547.6-2011 is part of the IEEE 1547™ series of standards. IEEE Std 1547-2003
provides mandatory requirements for the interconnection of DR with EPSs and focuses primarily
on radial distribution circuit interconnections. For DR interconnected on networks, all of
IEEE Std 1547-2003 needs to be satisfied. IEEE Std 1547.6-2011 was specifically developed to
provide additional information in regard to interconnecting DR with distribution secondary
networks.
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Introduction

This introduction is not part of IEEE Std 1547.6-2011, IEEE Recommended Practice for Interconnecting Distributed
Resources with Electric Power Systems Distribution Secondary Networks.

The IEEE 1547 series of standards was created to develop a national consensus on using distributed
resources (DR) in electric power systems (EPSs). IEEE Std 1547-2003 provides mandatory requirements
for the interconnection of DR with EPSs.? It focuses primarily on radial feeder interconnections. For DR
interconnected on networks, all of IEEE Std 1547-2003 needs to be satisfied.

IEEE Std 1547.6-2011 is part of the IEEE 1547 series of standards. IEEE Std 1547.6 provides
recommendations and guidance for DR interconnected on EPS distribution secondary networks, including
both spot networks and grid networks. IEEE Std 1547.6 was specifically developed to provide additional
information in regard to interconnecting DR with distribution secondary networks. This document contains
several clauses that address various aspects of DR interconnection with distribution secondary networks.
Clause 1 provides an overview including the scope, purpose, and limitations of the document. Clause 2
provides normative references that must be understood and used with IEEE Std 1547.6, and Clause 3 lists
definitions, acronyms, and abbreviations used in the document. Clause 4 identifies that IEEE Std 1547-
2003 provides mandatory requirements for the interconnection of DR with EPSs. Clause 5 gives an
overview of distribution secondary network systems design, components, and operation. Clause 6 describes
considerations for interconnecting DR with networks. And Clause 7 provides potential solutions for the
interconnection of DR on network distribution systems.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

* Information on references can be found in Clause 2.
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Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this recommended practice may require use of
subject matter covered by patent rights. By publication of this recommended practice, no position is taken
with respect to the existence or validity of any patent rights in connection therewith. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this recommended practice are expressly
advised that determination of the validity of any patent rights, and the risk of infringement of such rights, is
entirely their own responsibility. Further information may be obtained from the IEEE Standards
Association.
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IEEE Recommended Practice for
Interconnecting Distributed
Resources with Electric Power
Systems Distribution Secondary
Networks

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard builds upon IEEE Std 1547™-2003 for the interconnection of distributed resources (DR) to
distribution secondary network systems.' This standard establishes recommended criteria, requirements,
and tests, and provides guidance for interconnection of distribution secondary network system types of area
electric power systems (area EPS) with DR providing electric power generation in local electric power
systems (local EPS).

1.2 Purpose

This recommended practice focuses on the technical issues associated with the interconnection of area EPS
distribution secondary networks with a local EPS having DR generation. The document provides

! Information on references can be found in Clause 2.
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recommendations relevant to the performance, operation, testing, safety considerations, and maintenance of
the interconnection. In this recommended practice consideration is given to the needs of the local EPS to be
able to provide enhanced service to the DR owner loads as well as to other loads served by the network.
Equally, the recommended practice addresses the technical concerns and issues of the area EPS. Further,
this document identifies communication and control recommendations and provides guidance on
considerations that will have to be addressed for such DR interconnections.

1.3 Limitations

The recommendations in this document are not mandatory requirements. Further, the recommendations are
intended to be compatible with other IEEE-related guides and recommended practices to the extent
possible. These recommended practices also may not cover all locations or all operating conditions.
Therefore, following the recommended practices herein does not assure that any specific DR
interconnection is feasible at any specific location.

—  This document applies to the interconnection of DR with an area EPS secondary network on the
load side of the network protector (NP). This recommended practice presents interconnection
concepts that are not binding to any area EPS operator to accept or implement.

— This recommended practice does not presume that an area EPS operator will permit DR
interconnection on the local EPS side of the point of common coupling (PCC).

—  This recommended practice does not presume that an area EPS operator will make any adjustments
to the operation of its NPs to facilitate the operation of DR within the network.

— This recommended practice does not address protection of the customer’s interconnected DR.

— A delta-wye network transformer is the basis for this document. Some of the statements may not be
suitable for a wye-wye transformation.

— This recommended practice applies to distribution secondary network systems with operating
voltage 1000 V and less, between any two conductors, or between a conductor and ground.

— The topics not specifically covered in this issue of the recommended practice are deferred for
discussion and development in future revisions of this document.

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments or corrigenda) applies.

IEEE Std 15477-2003 (Reaff 2008), IEEE Standard for Interconnecting Distributed Resources with
Electric Power Systems.?

IEEE Std 1547.1"-2005, IEEE Standard Conformance Test Procedures for Equipment Interconnecting
Distributed Resources with Electric Power Systems.

IEEE Std 1547.2™-2008, IEEE Application Guide for IEEE Std 1547™, IEEE Standard for Interconnecting
Distributed Resources with Electric Power Systems.

2 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854-
4141, USA (http://standards.ieee.org).

* The IEEE standards or products referred to in Clause 2 are trademarks owned by the Institute of Electrical and Electronics Engineers,
Incorporated.
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