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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 I1S.”

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, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, 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. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854-4141

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 1428-2004, IEEE Guide for Installation Methods for Fiber-Optic
Cables in Electric Power Generating Stations and in Industrial Facilities.

This guide was prepared by the Task Group D6 of Subcommittee D, Station, Control, and Utilization
Cables, of the Insulated Conductors Committee within the Power Engineering Society.

Notice to users

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/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. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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IEEE Guide for Installation Methods for
Fiber-Optic Cables in Electric Power
Generating Stations and in Industrial
Facilities

1. Overview

1.1 Scope

This guide is intended for cables designed for use in power generating stations and industrial facilities, in
both the outside plant environment and indoor applications—the latter with adequate consideration for
requirements of the National Electrical Code™ (NEC™) (NFPA 70").

It is not the intention of this guide to establish requirements for cables designed for installation in a high-

voltage environment, such as optical ground wire and all-dielectric, self supporting. These applications are
covered by other IEEE documents (IEEE Std 1138™ and IEEE Std 1222™),

1.2 Purpose
This document is intended to provide guidance for the selection, application, and installation of fiber-optic
cable in power generating plants and industrial facilities. The selection and application of fiber-optic cable

in these facilities differ in many respects from conventional telecommunications and local area network
(LAN) installations. Those issues, which require special consideration, are identified and discussed.

2. Normative references

The following referenced documents are indispensable for the application of this guide. 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 1222™, IEEE Standard for All-Dielectric Self-Supporting Fiber Optic Cable.

NFPA 70, National Electrical Code® (NEC®).?

! For information on references, see Clause 2.
? IEEE publications are available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ
08854, USA (http://standards.ieee.org/).
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NFPA 262, Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use in Air-
Handling Spaces.*

UL 1581, Reference Standard for Electrical Wires, Cables, and Flexible Cords.

3. Definitions

For the purposes of this guide, the following terms and definitions apply. The Authoritative Dictionary of
IEEE Standards Terms [B9]® should be referenced for terms not defined in this clause.

3.1 all-dielectric: An optical fiber cable construction having no metallic or conductive components.

3.2 blown fiber: A term describing a system that uses the force of moving compressed gas to carry bare or
specially coated fibers or fiber bundles into small, flexible tubes. Long installed lengths are possible
without the need for splices or lubricants and without the need to apply pulling tension to the fiber. Such
systems provide a high degree of flexibility. Installed fibers can be blown out and new fibers blown in.
Tube raceways can be reconfigured to facilitate modifications.

3.3 chromatic dispersion: The process by which a pulse traveling in a fiber is distorted (broadened) as it
travels along the fiber core.

3.4 critical angle: The maximum angle of travel in the core of an optical fiber, which will result in
continued propagation of light through the core. Light that strikes the core at an angle greater than the
critical angle will pass into the fiber's cladding structure and be dissipated.

3.5 equilibrium modes distribution (EMD): The modal distribution of light transmission in a fiber that
exists after high order modes and cladding modes have been attenuated. EMD is naturally achieved in long
cables but can be artificially achieved to improve the accuracy of loss measurements through use of a tight
coil of fiber or a mode stripper at the output of the light source.

3.6 innerduct: A smooth or corrugated, tubular raceway system used to protect fiber-optic cables in ducts,
conduits, cable trays, air plenums, and panels.

3.7 loose tube cable: A style of optical cable construction for which the fiber is loosely encased in a buffer
tube to isolate the fiber from external environmental and installation forces.

3.8 microbending: Sharp curvatures of the fiber resulting in axial displacements on the order of a few
micrometers. Such bends can cause significant loss of signal into the cladding and are typically the result of
improperly applied coatings, cabling, jacketing, and installation.

3.9 modal dispersion: The process by which a pulse traveling along the core of a multimode fiber is
distorted (broadened) as a result of the differing path (mode) lengths.

3.10 mode: A distinct path of light in The number of paths that can exist within a fiber are a function of the
size of the core and the wavelength of the light source of interest. Singlemode cables support only one path
while multimode fibers may support thousands of paths. The differing path lengths of each mode result in
signal distortion known as modal dispersion.

* The NEC is published by the National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02269-9101, USA (http:/
www.nfpa.org). Copies are also available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway,
NJ 08854, USA (http://standards.ieee.org/).

4 NFPA publications are available from Publication Sales, National Fire Protection Association, 1 Batterymarch Park, Quincy, MA
02269-9101, USA (http://www.nfpa.org/).

* UL standards are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA
(http://global.ihs.com/).

® The numbers in brackets correspond to those of the bibliography in Annex A.
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