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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, 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. 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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|EEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the fina product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the | EEE administers the process and establishes rules to promote fairness
in the consensus development process, the | EEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Use of an |EEE Standard is wholly voluntary. The |IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other |EEE Standard document.

The |EEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the materia contained herein isfree from patent infringement. |EEE Standards documents are supplied “AS1S.”

The existence of an |EEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned
to check to determine that they have the latest edition of any |EEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other |[EEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of | EEE, the Institute will initiate action to prepare
appropriate responses. Since | EEE Standards represent a consensus of concerned interests, it isimportant to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests
except in those cases where the matter has previously received formal consideration.

Comments for revision of |EEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, |EEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for
identifying patents for which alicense may be required by an |EEE standard or for conducting inquiriesinto the
legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can aso be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 1547-2003, |EEE 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 P1547.2™ Draft Application Guide for IEEE Std 1547-2003, | EEE Standard for Interconnect-
ing Distributed Resources with Electric Power Systems

— |EEE P1547.3™ Draft Guide for Monitoring, Information Exchange, and Control of Distributed
Resources I nterconnected 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 guidelines
developed by SCC21 [e.g., IEEE Std 929™-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 universaly
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.
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