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| EEE Standards documents are developed within the Technical Committees of the3BEiEties and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serveilycdumtawithout
compensation. They are not necessarily members of the Institute.ahidarsts developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as thdss anitside of IEEE which
have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE &fadwkss not imply that there are no other
ways to produce, test, measure, purchase, market, or provide other goods and sereidds teéascope of the IEEE
Standard. Furthermore, the viewpoint expressed at the time gasfais approved and issued is subject to change
brought about through developments in the state of the art and comments receivecfsoof thee standard. Every
IEEE Standard is subjected to review at least once every five years for revisiofiimnaéan. When a document is
more than five years old, and has not been reaffirmed, it is reasonable to conclude that its, edthteungh still of
some value, do not wholly reflect the present state of the art. Userawtioned to check to determine that they have
the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested pantyleeg of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of textwitigether
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portitasdefds as they relate to
specific applications. When the need for interpretations is brought to the attention othEH#EStitute will initiate
action to prepare appropriate responses. Since IEEE Standards representsusafsall concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balaasts. iRbr this reason
IEEE and the members of its technical committees are not able to providgan response to interpretation requests
except in those cases where the matter has previously received éomsideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA

IEEE Standards documents are adopted by the Institute of Electrical and Elsdfogiiceers without regard o
whether their adoption may involve patents on articles, materials, or pracggshsadoption does not assume
any liability to any patent owner, nor does it assume any obligation whatever to partiesgatt@pstandard
documents.
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Foreword

(This Foreword is not a part of ANSI/IEEE C57.13.3-1983, IEEE Guide for the Grouhditrgment Transformer Secondary
Circuits and Cases.)

The Guide for the Grounding of Instrument Transformer Secondary Circuits and Cases was originally published
March, 1951, as AIEE Application Guide No. 52. This original guide went out of print in 1976. The proposed new
guide, ANSI/IEEE C57.13.3-1983, is intended to replace the original AIEE No. 52 and to update its contéunde
present practices. The primary emphasis of the new guide is personnel safety.

A number of diagrams have been included in the new guide to help illustrate recomnpeadécks. The

recommendations of the current National Electrical Code and the practices ofsvarblic utilities and

manufacturers were taken into consideration. Hence, this guide recognizes the more conueptdy gcactices and
incorporates them into a general set of rules, with permissible exceptions.

This guide was prepared by the Grounding of Instrument Transformer Secondary Circuits and/dkisesGroup
of the Relaying Practices Subcommittee of the Power System Relaying Committed©EEhPower Engineering
Society.

At the time it approved this guide, the C57 Committee had the following membership:
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G. Gunnels
P. Orehek
D. Soffrin (Alt)
J. Sullivan (Alt)
A. Velazquez
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O. Compton(Delegation Chair)
J. Dutton
R. Ensign
F. Huber, Jr.(Alt)
L. McCormick
W. Neiswander
H. Smith (Alt)
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H. Tucker
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An American National Standard

IEEE Guide for the Grounding of
Instrument Transformer Secondary
Circuits and Cases

1. Introduction

1.1 General

The primary emphasis of this guide is personnel safety and proper performance of relaysliagfoagencies. The
grounding and shielding of cables and other grounding considerations are not addressed. However, refdiegces de
with these and related subjects are included in the Bibliography.

Historically, it has been common practice in the US to connect some pée gEcondary circuit of voltage and
current transformers to the station ground system. The present preferred practice is thitosafety ground with
suitable ground isolation test facilities at the first point of application (switchboard or relaly phathe instrument
transformer secondary circuit. The circuit ground isolation facilities will permit conveaggirtd of circuit insulation
to ground.

Previous publications have made significant contributions to consistency in som@fageaunding practices. This

guide will include those contributions that are generally practiced today, make rewibierespresent experience and
practice indicate them to be desirable, and make recommendations in new areagstfriot previously addressed.
Diagrams are included to illustrate the recommendations.

1.2 Scope

This guide contains general and specific recommendations for grounding current agel trabaformer secondary
circuits and cases of connected equipment. The practices recommended apply to all transfothiersype,
including capacitive voltage transformers and linear couplers, irrespetfpranary voltage or whether the primary
windings are connected to, or are in, power circuits or are connected in the secondasyofiothéer transformers as
auxiliary cts or vts. Although most diagrams included in this guide show relaying applicsétienecommended
practices apply equally to metering and other areas where instrument transfornuseslare

Exceptions to grounding are permissible or sometimes required where advantages obtairtegrawyndong, in
certain instances or in certain types of installations, are considered togiuthesafety or other advantages obtained
by grounding. Such exceptions should comply with the recommendations of ANSI C1—1§,8§v¢m]though utilities
are presently exempt from the requirements of this code.

1The number in square brackets corresponds to that of the reference lisafrhis standard; bracketed numbers precegddgidprrespond to
Section 5, Bibliography.
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ANSI/IEEE C57.13.3-1983 IEEE GUIDE FOR THE GROUNDING OF INSTRUMENT

1.3 References
When this American National Standard is superseded by a revision, the revaiapply.

[1] ANSI C1-1987, National Electrical Code.

2. Grounding of Instrument Transformer Secondary Circuits

2.1 Introduction

Each secondary circuit should be a completely self-contained metalliit éirswlated from ground, except at one
point in the circuit. At this physical location in the installation, the circuit shouldatidly grounded through a
conductor of adequate size. (See Section 4 for permissible exceptions and 2nsiftamsize.)

For purposes of this guide, an instrument transformer secondary circuit consists ofrathéns transformer
secondary windings and all of the coils, contacts, and other components that aréecbtogsther in a metallic
circuit to the instrument transformer secondary.

2.2 Ground Connection to Only One Point in the Secondary Circuit

The instrument transformer secondary circuit, irrespective of the numbiastofiment transformer secondary
windings connected to or in that circuit, should be connected to the station ground at only anégspailly, the
common return circuit for two or more transformers in a set are made into a secondagnooautnal. This neutral
should then be connected to the station ground bus at only one point, so that the station gribseifl Wilisnever
serve to complete any part of the instrument transformer secondary circuit.

The reasons for making this ground connection only at a single point in each circuit are as follow

1) To prevent differences of potential in the instrument transformer secondary because of differences of
potential between different points in the station ground grid. These differences are cathsefiolayof fault
current through the ground grid. Such differences of potential can result in the flewrafitchrough the
relay, instrument, and meter coils and cause possible incorrect perforafiadheaelay and inaccuracies in
the readings of the instruments and meters. High neutral conductor currents resuttimguftiple ground
connections to the neutral can cause thermal damage to the neutral conductor.

2) To facilitate the temporary removal and reestablishment of the ground connection, wiexh ttesrder to
make periodic tests for deterioration of insulation and accidental grounds in the instrument temsform
secondary circuit.

For convenience, some users make a common neutral connection for the individual neutrals or wgé tpairds

more sets of transformers into a neutral bus and then connect this neutral bus to the station grauodliypwne

point. It is not recommended that neutrals or wye points of two or more sets of transfoereensnected into a
common neutral bus because of the difficulty caused when it is desired to makednstdlsts from one set of
transformer secondary circuits to ground. Removing the one known or intentional ground to test the one secondary
circuit will remove the necessary safety ground for the other secondary circuits thattiindg energized.
Recommended arrangements for circuit grounding are discussed in 2.6.

2This document is published by the National Fire Protection Associatioeriatrch Park, Quincy, MA 02269. Copies are alsdlable from the
Sales Department, American National Standards Institute, 1430 Bagatlew York, NY 10018.
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