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IEEE 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 final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE 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 IEEE Standard document.

The IEEE 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 material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS IS.”

The existence of an IEEE 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 IEEE 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 IEEE Standards document, should rely upon his or
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriateness of a given IEEE standard.

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 IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important 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.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE 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 submitted to the
following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

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 also be obtained through the Copyright Clearance Center.
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Introduction

| This introduction is not part of IEEE Std 1675-2008, IEEE Standard for Broadband over Power Line Hardware.

Broadband over power line (BPL) equipment and methods comprise communications equipment, signal
couplers, and installation methods, related to carrying high-speed data over low- and medium-voltage
power lines. Standards for communications equipment powered from low-voltage power lines already exist
and include Telcordia GR-487-CORE, Generic Requirements for Electronic Equipment Cabinets [B9], and
IEC 60950, International Safety Standard for Information Technology Equipment.*® This standard covers
signal couplers and installation methods.

This standard is a part of a planned IEEE series of BPL standards that cover major aspects of BPL
communication technology: safety, electromagnetic compatibility, media, coexistence, interoperability, and
education.

A power line coupler acts as an insulating interface between power lines and communications equipment.
Power lines may carry high levels of energy, whether at their nominal operating voltage or through the
surges that appear on these lines during lightning strikes, switching transients, or faults. A properly
designed and tested coupler minimizes risks associated with coupler installation and usage.

Accepted safety criteria and test methods facilitate the use and deployment of BPL. The resulting safety
standard will increase the level of confidence between interested parties. It will also be instrumental in
guiding the design, installation, and maintenance of BPL equipment and installations.

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.

? The numbers in brackets correspond to those of the bibliography in Annex A.
b . .
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/iece/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/ieee/interp/
index.html.

Patents

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. A patent holder or patent applicant has filed a
statement of assurance that it will grant licenses under these rights without compensation or under
reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses. Other Essential Patent Claims may exist for
which a statement of assurance has not been received. 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 standard 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 Standard for Broadband over
Power Line Hardware

IMPORTANT NOTICE: This standard is not intended to assure safety, security, health, or environmental
protection in all circumstances. 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

The scope of this standard is to provide testing and verification standards for the commonly used hardware,
primarily couplers, and enclosures, for broadband over power line (BPL) installations, and provide standard
installation methods to enable compliance with applicable codes and standards. This standard does not
cover repeater/node hardware, data transmission, protocols, or other aspects of BPL related to the internal
workings of this technology.

1.2 Purpose

The BPL industry in the United States is in its infancy. For this technology to become widespread,
standards must be put in place that will enable utilities to quickly develop a BPL program without the
tedious task of investigating every possible hardware solution for safety and usability. A BPL standard will
give both the utilities and the BPL industry the ability to confidently pursue a BPL installation. In addition,
because of the nature of BPL, non-utility personnel will be working in close proximity to areas that are
commonly considered off-limits to all personnel except for qualified linemen. The purpose of this standard
is to provide the boundaries of what is strictly the working area for linemen only in the utility environment,
and detail construction practices that enable adherence to applicable codes and standards.

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 dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any amendments
or corrigenda) applies.
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Accredited Standards Committee C2-2007, National Electrical Safety Code® (NESC®).'

ANSI C29.1-1988 (Reaff 2002), American National Standard for Electrical Power Insulators—Test
Methods.

ANSI C29.11-1989 (Reaff 1996), American National Standard for Composite Suspension Insulators for
Overhead Transmission Lines—Tests.

ANSI C29.13-2000, American National Standard for Insulators—Composite Distribution Deadend Type.

ANSI (C37.42-1996, American National Standard Specification for High-Voltage Expulsion Type
Distribution Class Fuses, Cutouts, Fuse Disconnecting Switches and Fuse Links.

ANSI S1.4-1983 (Reaff 2006), American National Standard Specification for Sound Level Meters.
IEC 60044-5, Instrument transformers—Part 5: Capacitor voltage transformers.’
IEC 60099-4, Surge arresters—Part 4: Metal-oxide surge arresters without gaps for a.c. systems.

IEC 60721-1, Classification of environmental conditions—Part 1: Environmental parameters and their
severities.

IEC 60815, Guide for the selection of insulators in respect of polluted conditions.
IEC 60950, International Safety Standard for Information Technology Equipment.

IEC 61334-3-22: 2001, Distribution automation using distribution line carrier systems—Part 3-22: Mains
signalling requirements—MYV phase-to-earth and screen-to-earth intrusive coupling devices.

IEEE Std 4™-1995, IEEE Standard Techniques for High-Voltage Testing.*°

IEEE Std 487™, IEEE Recommended Practice for the Protection of Wire-Line Communications Facilities
Serving Electric Supply Locations.

IEEE Std 1590™-2003, IEEE Recommended Practice for the Electrical Protection of Optical Fiber
Communication Facilities Serving, or Connected to, Electrical Supply Locations.

IEEE Std C57.13™-1993, IEEE Standard Requirements for Instrument Transformers.

IEEE Std C57.124™-1991, IEEE Recommended Practice for the Detection of Partial Discharge and the
Measurement of Apparent Charge in Dry-Type Transformers.

IEEE Std C62.11™, IEEE Standard for Metal-Oxide Surge Arresters for AC Power Circuits (>1 kV).

' The NESC is available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854, USA
(http://standards.ieee.org/).

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/).

* IEC publications are available from the Sales Department of the International Electrotechnical Commission, Case Postale 131, 3, rue
de Varembé, CH-1211, Genéeve 20, Switzerland/Suisse (http://www.iec.ch/). IEC publications are also available in the United States
from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA.

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

* The TEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
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3. Definitions, acronyms, and abbreviations

For the purposes of this standard, the following terms and definitions apply. The Authoritative Dictionary
of IEEE Standards Terms [B4] should be referenced for terms not defined in this clause.®

3.1 Definitions

3.1.1 arcing distance: The direct through-air distance between a primary conductor and the nearest
grounded body.

3.1.2 BPL communications device: A device that connects to a BPL signal coupler, such as a modem or
communications node.

3.1.3 capacitive arrester-coupler: A capacitive BPL signal coupler including a surge arrester element in
parallel with the capacitive coupling element.

3.1.4 capacitive coupler: A device intended to couple BPL signals bi-directionally onto a power line, and
including a capacitive element withstanding the line voltage.

3.1.5 coupler communications port: The terminals on the BPL signal coupler that connect to the BPL
communications device.

3.1.6 design family: A set of unique designs that share common high-voltage performance characteristics.
Differences between design variations in the design family do not affect high-voltage performance.

3.1.7 ground fault factor: The factor by which a phase-to-neutral voltage may rise, if another phase is
faulted to ground.

3.1.8 highest voltage for equipment: The highest rated rms phase-to-phase voltage of power lines for
which a coupler is designed. Coupler insulation may be designed for phase-to-neutral or phase-to-phase
connection.

3.1.9 hybrid coupler: A device intended to couple BPL signals bi-directionally onto a power line, and
including an inductive element in series with the power line and a capacitive element withstanding the line

voltage.

3.1.10 inductive coupler: A device intended to couple BPL signals bi-directionally onto a power line, and
including an inductive element in series with the power line.

3.1.11 medium voltage (MV): Medium-voltage lines may be overhead or underground, depending on the
power grid network topology.

NOTE—This standard applies to medium-voltage levels up to 38 000 V.’

3.1.12 overhead coupler: A BPL signal coupler in contact with a primary voltage, for use on overhead or
underground lines.

3.1.13 primary aperture of the inductive or hybrid coupler: An aperture through which the primary
wire is intended to be passed.

® The numbers in brackets correspond to those of the bibliography in Annex A.
7 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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