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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTERCONNECTING DISTRIBUTED RESOURCES
WITH ELECTRIC POWER SYSTEMS

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) 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.

A PAS is a technical specification not fulfilling the requirements for a standard, but made
available to the public.

IEC/IEEE-PAS 63547 was submitted by the IEEE (The Institute of Electrical and Electronics
Engineers) and has been processed by IEC technical committee 8: Systems aspects for
electrical energy supply.

It is based on IEEE Std 1547""-2003. It is published as a double-logo PAS.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document:

Draft PAS Report on voting
8/1296/PAS 8/1299/RVD

Following publication of this PAS the technical committee or subcommittee concerned may
transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of
3 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.

Copyright © 2003 IEEE. All rights reserved. |




IEC/IEEE/PAS 63547:2011(E) -5-

IEEE Std 1547™-2003

IEEE Standard for Interconnecting
Distributed Resources with Electric

Power Systems

Sponsor
Standards Coordinating Committee 21
(Fuel Cells, Photovoltaics, Dispersed Generation, and Energy Storage)

Approved 12 June 2003 IEEE-
SA Standards Board

Copyright © 2003 IEEE. All rights reserved.




-6 - IEC/IEEE/PAS 63547 © |IEC:2011

Abstract: This standard is the first in the 1547 series of interconnection standards and is a
benchmark milestone demonstrating the open consensus process for standards development.
Traditionally, utility electric power systems (EPS--grid or utility grid) were not designed to
accommodate active generation and storage at the distribution level. As a result, there are major
issues and obstacles to an orderly transition to using and integrating distributed power
resources with the grid. The lack of uniform national interconnection standards and tests for
interconnection operation and certification, as well as the lack of uniform national building,
electrical, and safety codes, are understood. IEEE Std 1547 and its development demonstrate a
model for ongoing success in establishing additional interconnection agreements, rules, and standards,
on a national, regional, and state level. IEEE Std 1547 has the potential to be used in federal legislation
and rule making and state public utilities commission (PUC) deliberations, and by over 3000
utilities in formulating technical requirements for interconnection agreements for distributed
generators powering the electric grid.

This standard focuses on the technical specifications for, and testing of, the interconnection itself. It
provides requirements relevant to the performance, operation, testing, safety considerations, and
maintenance of the interconnection. It includes general requirements, response to abnormal
conditions, power quality, islanding, and test specifications and requirements for design,
production, installation evaluation, commissioning, and periodic tests. The stated requirements are
universally needed for interconnection of distributed resources (DR), including synchronous
machines, induction machines, or power inverters/converters and will be sufficient for most
installations. The criteria and requirements are applicable to all DR technologies, [IEC IN SOME
COUNTRIES CLAUSE: with aggregate capacity of 10 MVA or less at the point of common coupling],
interconnected to electric power systems at typical primary and/or secondary distribution voltages.
Installation of DR on radial primary and secondary distribution systems is the main emphasis of
this document, although installation of DR on primary and secondary network distribution systems
is considered. [IEC IN SOME COUNTRIES CLAUSE: This standard is written considering that the
DR is a 60 Hz source].

Keywords: certification; codes; commissioning, dc injection; design, field, installation, production tests;
communications; diesel generators; distributed generation, power; resources; electric distribution
systems; dispersed generation, storage; energy storage; faults; flicker; fuel cells; generators;
grid; harmonics; IEEE; induction machines; inverters; interconnection requirements and specifications;
islanding; microturbines; monitoring and control; paralleling; power converters, networks, quality;
photovoltaic power systems; point of common coupling; public utility commissions; reclosing
coordination; regulations; rule making, federal, national, regional, state; standards; synchronous
machines; testing; utilities; wind energy systems.
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IEEE INTRODUCTION

(This introduction is not part of IEEE Std 1547-2003, IEEE Standard for Interconnecting Distributed
Resources with Electric Power Systems.)

IEEE Std 1547-2003 is the first of a series of standards being developed by Standards
Coordinating Committee 21 on Fuel Cells, Photovoltaics, Dispersed Generation, and
Energy Storage (SCC21) concerning distributed resources interconnection. The titles of
the additional documents in that series follow.

— |EEE P1547. 1™ Draft Standard For Conformance Test Procedures for Equipment
Interconnecting Distributed Resources with Electric Power Systems

— |EEE P1 547.2™ Draft Application Guide for IEEE Std 1547-2003, IEEE Standard for
Interconnecting Distributed Resources with Electric Power Systems

— |EEE P1 547.3™ Draft Guide for Monitoring, Information Exchange, and Control of
Distributed Resources Interconnected with Electric Power Systems

This first publication of IEEE Std 1547-2003 is an outgrowth of the changes in the
environment for production and delivery of electricity and builds on prior IEEE
recommended practices and gruidelines developed by SCC21 [IEC IN SOME COUNTRIES
CLAUSE: e.g., IEEE Std 929 M.2000, IEEE Recommended Practice for Utility Interface of
Photovoltaic (PV) Systems], and Standards Coordinating Committee 23 on Dispersed
Storage and Generation (e.g., IEEE Std 1001™-1988, Guide for Interfacing Dispersed
Storage and Generation Facilities with Electric Utility Systems).

Traditionally, utility electric power systems (EPS) were not designed to accommodate
active generation and storage at the distribution level. The technologies and operational
concepts to properly integrate distributed resources (DR) into the existing EPS continue
to be further developed to fully realize benefits and to avoid negative impacts on system
reliability and safety.

There is a critical need to have a single document of consensus standard technical
requirements for DR interconnection rather than having to conform to numerous local
practices and guidelines. This standard addresses that critical need by providing uniform
criteria and requirements relevant to the performance, operation, testing, safety
considerations, and maintenance of the interconnection.

The intent of this standard is to define the technical requirements in a manner that can be
universally adopted. The universality relates not only to the technical aspects, but also to
the adoption of this standard as being pertinent across a number of industries and
institutions, e.g., hardware manufacturers, utilities, energy service companies, codes and
standards organizations, regulators and legislators, and other interested entities.

This standard focuses on the technical specifications for, and testing of, the
interconnection itself, and not on the types of the DR technologies. This standard aims to
be technology neutral, although cognizant that the technical attributes of DR and the
types of EPSs do have a bearing on the interconnection requirements. The addition of DR
to an EPS will change the system and its response in some manner. Although this
standard establishes criteria and requirements for interconnection, this standard is not a
design handbook nor is it an application guideline. This standard provides the minimum
functional technical requirements that are universally needed to help assure a technically
sound interconnection. Any additional local requirements should not be implemented to
the detriment of the functional technical requirements of this standard.

It is beyond the scope of this standard to address the methods used for performing EPS
impact studies, mitigating limitations of the Area EPS, or for addressing the business or
tariff issues associated with interconnection.

Copyright © 2003 IEEE. All rights reserved.
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INTERCONNECTING DISTRIBUTED RESOURCES
WITH ELECTRIC POWER SYSTEMS

1 Overview

This standard provides interconnection technical specifications and requirements, and test
specifications and requirements. Additionally, there is a bibliography included as Annex A
that lists citations referred to in this standard for informative purposes, but that are not
required to be used in conjunction with this standard.

1.1 Scope

This standard establishes criteria and requirements for interconnection of distributed
resources (DR) with electric power systems (EPS).

1.2 Purpose

This standard provides a uniform standard for interconnection of distributed resources
with electric power systems. It provides requirements relevant to the performance,
operation, testing, safety considerations, and maintenance of the interconnection.

The requirements shall be met at the point of common coupling (PCC), although the
devices used to meet these requirements can be located elsewhere. This standard
applies to interconnection based on the aggregate rating of all the DR units that are within
the Local EPS. The functions of the interconnection system hardware and software that
affect the Area EPS are required to meet this standard regardless of their location on the
EPS.

The stated specifications and requirements, both technical and testing, are universally
needed for interconnection of DR, including synchronous machines, induction machines,
or power inverters/converters, and will be sufficient for most installations.

1.3 Limitations

The criteria and requirements in this document are applicable to all distributed resource
technologies, [IEC IN SOME COUNTRIES CLAUSE: with aggregate capacity of 10 MVA
or less at the PCC], interconnected to EPSs at typical primary and/or secondary
distribution voltages. Installation of DR on radial primary and secondary distribution
systems is the main emphasis of this standard, although installation of DR on primary and
secondary network distribution systems is considered. [IEC IN SOME COUNTRIES
CLAUSE: This standard is written considering that the DR is a 60 Hz source].

— This standard does not define the maximum DR capacity for a particular installation
that may be interconnected to a single PCC or connected to a given feeder.

— This standard does not prescribe DR self-protection or all operating requirements for
DR units.

— This standard does not address planning, designing, operating, or maintaining the
Area EPS.

— This standard does not apply to automatic transfer schemes in which load is
transferred between the DR and the EPS in a momentary make-before-break

1 Additional technical requirements and/or tests may be necessary for some limited situations.

Copyright © 2003 IEEE. All rights reserved.
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operation provided the duration of paralleling the sources is less than 100 ms, except
as noted in 4.1.4.

2 References

[IEC IN SOME COUNTRIES CLAUSE: The following standards shall be used in
conjunction with this standard. When the stated version of the following standards is
superseded by an approved revision, then that revision shall apply.

The applicability of the following standards is determined by the specific requirements
stated in this standard, such as requiring certain sections.

ANSI C84.1-1995, Electric Power Systems and Equipment —Voltage Ratings (60 Hz).2

IEEE Std C37.90.1™-2002, IEEE Standard Surge Withstand Capability (SWC) Tests for
Relays and Relay Systems Associated with Electric Power Apparatus34

IEEE Std C37.90.2™-1995, IEEE Standard Withstand Capability of Relay Systems to
Radiated Electromagnetic Interference from Transceivers

IEEE Std C62.41.2™-2002, IEEE Recommended Practice on Characterization of Surges
in Low Voltage (1000 V and less) AC Power Circuits

IEEE Std C62.45'-2002, IEEE Recommended Practice on Surge Testing for Equipment
Connected to Low-Voltage (1000 V and Less) AC Power Circuits

NEMA MG 1-1998, Motors and Generators, Revision 2.5 ]

2 ANSI publications are available from the Sales Department, American National Standards Institute, 25
West 43rd Street, 4th Floor, New York, NY 10036, USA (http://www.ansi.org/).

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

4 |EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes
Lane, P.O. Box 1331, Piscataway, NJ 08855-133 1, USA (http://standards.ieee.org/).

5 NEMA publications are available from Global Engineering Documents, 15 Inverness Way East,
Englewood, Colorado 80112, USA (http://global.ihs.com/).
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