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action to prepare appropriate responses. Since IEEE Standards represent a consensus of all concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason
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345 East 47th Street
New York, NY 10017
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Foreword

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

The Guide for the Grounding of Instrument Transformer Secondary Circuits and Cases was originally published in
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 content to include
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 recommended practices. The
recommendations of the current National Electrical Code and the practices of various public utilities and
manufacturers were taken into consideration. Hence, this guide recognizes the more commonly accepted practices 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 Cases Working Group
of the Relaying Practices Subcommittee of the Power System Relaying Committee of the IEEE Power Engineering
Society.

At the time it approved this guide, the C57 Committee had the following membership:
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J. Dutton
R. Ensign

F. Huber, Jr.  (Alt)
L. McCormick
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H. Smith  (Alt)

B. Stanleigh
H. Tucker

National Electrical Manufacturers Association ................................................................................... P. Cacalloro  (Alt)
P. Dewever  (Alt)

J. Douglas
W. Kendall

K. Linsley  (Delegation Chair)
G. Mayall

W. McNutt
J. Nay  (Alt)
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D. Strang  (Alt)

R. Uptegraff, Jr.
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American National Standards Institute ............................................................................................................. C. Zegers

The members of the Grounding of Instrument Transformer Secondary Circuits and Cases Working Group responsible
for developing this guide were:

B. L. Laird, Chair    

C. W. Barnett
J. L. Blackburn

W. C. Kotheimer
J. R. Linders
D. R. Volzka

J. W. Walton
J. A. Zulaski

The members of the Relaying Practices Subcommittee who reviewed and approved this guide were:

A. T. Giuliante, Chair    
L. E. Landoll, Vice Chair/Secretary

C. W. Barnett
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J. Berdy
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1

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 relays at powerline frequencies. The
grounding and shielding of cables and other grounding considerations are not addressed. However, references dealing
with these and related subjects are included in the Bibliography.

Historically, it has been common practice in the US to connect some part of the secondary circuit of voltage and
current transformers to the station ground system. The present preferred practice is to locate this safety ground with
suitable ground isolation test facilities at the first point of application (switchboard or relay panel) of the instrument
transformer secondary circuit. The circuit ground isolation facilities will permit convenient testing of circuit insulation
to ground.

Previous publications have made significant contributions to consistency in some areas of grounding practices. This
guide will include those contributions that are generally practiced today, make revisions where present experience and
practice indicate them to be desirable, and make recommendations in new areas of interest not previously addressed.
Diagrams are included to illustrate the recommendations.

1.2 Scope

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

Exceptions to grounding are permissible or sometimes required where advantages obtained by not grounding, in
certain instances or in certain types of installations, are considered to outweigh the safety or other advantages obtained
by grounding. Such exceptions should comply with the recommendations of ANSI C1-1987  [1]1, even though utilities
are presently exempt from the requirements of this code.

1The number in square brackets corresponds to that of the reference listed in 1.3 of this standard; bracketed numbers preceded by B correspond to
Section 5, Bibliography.
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1.3 References

When this American National Standard is superseded by a revision, the revision shall apply.

[1] ANSI  C1-1987, National Electrical Code.2 

2. Grounding of Instrument Transformer Secondary Circuits

2.1 Introduction

Each secondary circuit should be a completely self-contained metallic circuit insulated from ground, except at one
point in the circuit. At this physical location in the installation, the circuit should be solidly grounded through a
conductor of adequate size. (See Section 4 for permissible exceptions and 2.5 for conductor size.)

For purposes of this guide, an instrument transformer secondary circuit consists of all instrument transformer
secondary windings and all of the coils, contacts, and other components that are connected together 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 number of instrument transformer secondary
windings connected to or in that circuit, should be connected to the station ground at only one point. Usually, the
common return circuit for two or more transformers in a set are made into a secondary common neutral. This neutral
should then be connected to the station ground bus at only one point, so that the station ground bus itself will never
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 follows:

1) To prevent differences of potential in the instrument transformer secondary circuit because of differences of
potential between different points in the station ground grid. These differences are caused by the flow of fault
current through the ground grid. Such differences of potential can result in the flow of current through the
relay, instrument, and meter coils and cause possible incorrect performance of the relay and inaccuracies in
the readings of the instruments and meters. High neutral conductor currents resulting from multiple 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, when desired, in order to
make periodic tests for deterioration of insulation and accidental grounds in the instrument transformer
secondary circuit.

For convenience, some users make a common neutral connection for the individual neutrals or wye points of two or
more sets of transformers into a neutral bus and then connect this neutral bus to the station ground bus at only one
point. It is not recommended that neutrals or wye points of two or more sets of transformers be connected into a
common neutral bus because of the difficulty caused when it is desired to make insulation tests 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 that may still be energized.
Recommended arrangements for circuit grounding are discussed in 2.6.

2This document is published by the National Fire Protection Association, Batterymarch Park, Quincy, MA 02269. Copies are also available from the
Sales Department, American National Standards Institute, 1430 Broadway, New York, NY 10018.

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:08:06 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.13.3-1983

http://www.avadocuments.com/doc/ieee-c57-13-3-1983
http://www.avadocuments.com/doc/ieee-c57-13-3-1983

