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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by a consensus among persons
engaged in its development at the time it was approved. Consensus does not necessarily mean there
was unanimous agreement among every person participating in the development process.

The National Electrical Manufacturers Association (NEMA) Standards and guideline publications, of which
the document herein is one, are developed through a voluntary Standards development process. This
process brings together volunteers and/or seeks out the views of persons who have an interest in the
topic covered by this publication. Although NEMA administers the process and establishes rules to
promote fairness in the development of consensus, it does not write the documents, nor does 1
independently test, evaluate, or verify the accuracy or completeness of any information or the sour.iness
of any judgments contained in its Standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any 1atu:e, \whether
special, indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use
of, application, or reliance on this document. NEMA disclaims and makes no gueranty ur warranty,
express or implied, as to the accuracy or completeness of any information published herein, and
disclaims and makes no warranty that the information in this document will fulfill aiv pa..’cular purpose(s)
or need(s). NEMA does not undertake to guarantee the performance of any iridivia :al rianufacturer’s or
seller’s products or services by virtue of this Standard or guide.

In publishing and making this document available, NEMA is not uncertakir,J to render professional or
other services for or on behalf of any person or entity, nor is NEMA nilertaking to perform any duty owed
by any person or entity to someone else. Anyone using this d~=un.>nt should rely on his or her own
independent judgment or, as appropriate, seek the advice ¢” a c »mptent professional in determining the
exercise of reasonable care in any given circumstance. 'nfo.mauun and other Standards on the topic
covered by this publication may be available from other sou.~es, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect rod.cts, designs, or installations for safety or health
purposes. Any certification or other statement 01 cc: pliance with any health- or safety-related information
in this document shall not be attributable t=7 'Evi: . and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

This document is intended to provide guidelines for the proper use of insulators and to suggest
precautions to be taken against improper usage that may not be readily apparent to the user. However, it
is stressed that these are only guidelines and direct consultation between the user and the manufacturer
is recommended.

This edition of the document is a revision of NEMA HV 2-2014. The need for this guide was indicated by
the knowledge of customers’ experiences, which manufacturers of suspension insulators gained over
many years. Your comments are welcomed and should be submitted to:

NEMA Technical Operations Department
National Electrical Manufacturers Association
1300 North 17th Street, Suite 900

Rosslyn, VA 22209

Member Companies

Hubbell Power Systems Columbia, SC
K-Line Insulators USA Inc. Rochester, NY
Lapp Insulators LLC LeRoy, NY
NGK-Locke Virginia Beach, Y/~
PPC USA, Inc. Houston, TA
Preformed Line Products Mayfield \llag>. OH
Sever USA, Inc. West Mempi's, AR
TE Connectivity Harriskt irg, PA

Victor Insulators, Inc. Victor, N\
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1 Introduction

High-voltage line insulators, of essentially the same basic designs as those made today, have been
providing reliable service for many years. An even greater level of reliability can be attained by
recognizing that insulators are both structural members and electrical apparatus, and it is equally
important that they are properly handled, stored, installed, and maintained.

Suspension and post type insulators for electric power overhead lines are described and defined in the
voluntary C29 series of American National Standards [1-9]. The sole purpose of these product Standards
is to define dimensions and tests as required to ensure the interchangeability in service of one
manufacturer’s insulator with that of another for the same type and class insulator. Conformance of a
given insulator to the mechanical and electrical requirements of a particular Standard, when subj~cte 1 to
tests as described in the standard, is intended to assist users in selecting their insulators.

High-voltage insulators are one component of overhead electric lines, and users are assu, >2d ~on petent
in integrating them into their systems. Not all conditions can be anticipated in a general discu3sion, and
the proper use of information offered here is the responsibility of the user.

2 Materials
21 General
Insulators, as described in the C29 series of Standards, are of two *vpe's:

a. Ceramic insulators consist of wet-process porcelain or tcughencd glass dielectric materials
assembled together with their associated metal compnne ~ts 1ising cement. Ceramic materials are
hard and non-ductile [2-4].

b. Composite insulators consist of reinforced fiberg'ass resin matrix core rods, elastomeric outer-
housings, and their associated metal components. 1 he core rod provides mechanical and
electrical strength, and the elastomeric hcusina and weathersheds protect the core rod [6-9].

For both types of insulators, ferrous metal coi.xncnents are protected with a hot-dip zinc coating.

The normal operating temperature range 1 v czramic and composite type high-voltage insulators is —40°F
to +150°F. If application outside this 1 \nga is contemplated, the manufacturer should be consulted for
guidance.

2.2 Chipping/Breakage/~ ez nc

Ceramic insulators have: high-iinpact strength, but the dielectric material can be broken unless care is
exercised in handling. Wher, any section of the porcelain shell has been broken off, or the toughened
glass is shattered; *he usei should discard the insulator.

Composite ins 'latur weathersheds can be torn or cut unless care is taken in handling. Insulators with
minor tears in the perimeter of the weathersheds can be used, providing that no tear is present in the
sheath.oro ecting the fiberglass core rod.

2. Abrz sion

Excz2ssive abrasion, causing roughening of the ceramic insulator surface, will reduce the ability of the

I sulator to shed pollutants. Abrasion of the surface of a composite insulator, exposing the core rod, can
result in a loss of strength and should be considered as a cause for the user to remove the insulator from
service.
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