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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Commit-
tees of the IEEE Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members
of the Institute. The standards developed within IEEE represent a con-
sensus of the broad expertise on the subject within the Institute as well as
those activities outside of IEEE that have expressed an interest in partic-
ipating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. 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 docu-
ment is more than five years old and has not been reaffirmed, it is reason-
able 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.

Comments for revision of IEEE Standards are welcome from any inter-
ested 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.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the Insti-
tute will initiate action to prepare appropriate responses. Since IEEE
Standards represent a consensus of all concerned interests, it is impor-
tant to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its
technical committees are not able to provide an instant response to inter-
pretation requests except in those cases where the matter has previously
received formal consideration.

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

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE Standards documents are adopted by the Institute of Electrical
and Electronics Engineers without regard to whether their adoption may
involve patents on articles, materials, or processes. Such adoption does
not assume any liability to any patent owner, nor does it assume any
obligation whatever to parties adopting the standards documents.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 00:12:27 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C62.92.5-2000


http://www.avadocuments.com/doc/ieee-c62-92-5-2000
http://www.avadocuments.com/doc/ieee-c62-92-5-2000

Foreword

(This foreword is not a part of IEEE Std C62.92.5-1992, IEEE Guide for the Application of Neutral Grounding in
Electrical Utility Systems, Part V—Transmission Systems and Subtransmission Systems.)

This guide is a part of a series on neutral grounding in electrical utility systems. When the
series of documents are approved and published, they will replace IEEE Std 143-1954, IEEE
Guide for Ground-Fault Neutralizers, Grounding of Synchronous Generator Systems, and
Neutral Grounding of Transmission Systems. In the new series of documents, individual con-
siderations and practices have been given to the grounding of synchronous generator systems,
generator-station auxiliary systems, and distribution systems.

IEEE Std 143-1954 is a revision of AIEE No. 954, October 1954, which was a compilation of
the following three AIEE Transaction papers:

— AIEE Committee Guide Report, “Application of Ground-Fault Neutralizers,” AIEE
Transactions (Power Apparatus and Systems), vol. 72, pt. 111, pp. 183-190, April 1953.

—  AIEE Committee Report, “Application Guide for the Grounding of Synchronous Gen-
erator Systems,” AIEE Transactions (Power Apparatus and Systems), vol. 72, pt. 111,
pp. 517-530, June 1953.

— AIEE Committee Report, “Application Guide on Methods of Neutral Grounding of
Transmission Systems,” AIEE Transactions (Power Apparatus and Systems), vol. 72,
pt. I11, pp. 663—-668, June 1953.

The contents of Parts |-V of the revision of IEEE Std 143-1954 are based on the foregoing
documents but are amplified and updated with new material from the IEEE tutorial course
“Surge Protection in Power Systems” (79H0144-6-PWR) and other sources.

In Parts | through V of this series, emphasis is on power system grounding practices as con-
trasted with the grounding, for example, of industrial systems, which is covered in other
guides and standards. These guides and standards should be referenced, when appropriate,
to gain a full picture of other grounding practices.

It is impossible to give recognition to all those who have contributed to the technology and
practices of grounding of power systems, since work involving the preparation of this guide
has been in progress for over 30 years. However, the assistance of members, past and present,
of the Neutral Grounding Devices Subcommittee of the Surge-Protective Devices Committee,
and other similar groups with comparable purposes, should be acknowledged.

Disclaimer

This guide is specifically written for electrical utility systems and does not recognize the
neutral grounding requirements for dispersed storage and generation. These requirements
must recognize the restrictions imposed by the specific network to which the dispersed stor-
age or generation is connected. Neutral grounding of dispersed storage and generation needs
to be coordinated with the electrical utility system.

At the time this guide was approved, the Working Group for Part V of the Neutral Ground-
ing Devices Subcommittee had the following membership:

Edgar R. Taylor, Jr., Chair

Charles Ballentine George S. Haralampu Subinoy Mazumdar
Simon H. Cheng Hieu Huynh W. R. Ossman
Douglas C. Dawson Gerald E. Lee J. W. Wilson, Jr.

R. Dan Melchior
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The following persons were members of the balloting group that approved this document for
submission to the IEEE Standards Board:

C. L. Ballentine J. A. Hetrick J. C. Osterhout

S. Cheng R. A. Jones M. Parente

J. G. Dalton S. S. Kershaw E. C. Sakshaug

D. C. Dawson J. L. Koepfinger K. B. Stump

G. L. Gaibrois G.E. Lee A. Sweetana

A.R. Hileman B. Leuenberger E. R. Taylor, Jr.

D. W. Jackson W. A. Maguire R. Thallam

G. S. Haralampu D. A. Mark S. G. Whisenant
R. Odenberg

The Accredited Standards Committee on Surge Arresters, C62, that reviewed and approved
this document, had the following members at the time of approval:

Joseph L. Koepfinger, Chair John A. Gauthier, Secretary
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When the IEEE Standards Board approved this standard on June 18, 1992, it had the fol-
lowing membership:

Marco W. Migliaro, Chair Donald C. Loughry, Vice Chair
Andrew G. Salem, Secretary
Dennis Bodson Donald N. Heirman T. Don Michael*
Paul L. Borrill Ben C. Johnson John L. Rankine
Clyde Camp Walter J. Karplus Wallace S. Read
Donald C. Fleckenstein Ivor N. Knight Ronald H. Reimer
Jay Forster* Joseph Koepfinger* Gary S. Robinson
David F. Franklin Irving Kolodny Martin V. Schneider
Ramiro Garcia D. N.“Jim” Logothetis Terrance R. Whittemore
Thomas L. Hannan Lawrence V. McCall Donald W. Zipse

*Member Emeritus
Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
James Beall
Richard B. Engelman
David E. Soffrin
Stanley Warshaw

Mary Lynne Nielsen
|IEEE Standards Project Editor
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IEEE Guide for the Application of Neutral
Grounding in Electrical Utility Systems,
Part V—Transmission Systems and
Subtransmission Systems

1. Scope

The purpose of this document is to give the basic factors and general considerations in
selecting the class and means of neutral grounding for a particular ac transmission or sub-
transmission system, and the suggested method and apparatus to be used to achieve the
desired grounding.

Definitions of grounding terms used in this part of the guide may be found in IEEE Std
C62.92-1987 [1].

2. References

This guide is to be used in conjunction with the following publications:
2.1 General

[1] IEEE Std C62.92-1987, IEEE Guide for the Application of Neutral Grounding in Electrical
Utility Systems, Part I—Introduction (ANSI).!

[2] ANSI C92.1-1982, American National Standard for Power Systems—Insulation Coordina-
tion.?

[3] AIEE Committee Report, “Application Guide on Methods of Neutral Grounding of Trans-
mission Systems,” AIEE Transactions on Power Apparatus and Systems, vol. 72, pt. 111, pp.
663-668, August 1953 (AIEE 954, October 1954).

[4] IEEE Std 32-1972 (Reaff. 1991), IEEE Standard Requirements, Terminology, and Test Pro-
cedures for Neutral Grounding Devices (ANSI).

[5] IEEE Tutorial Course, Surge Protection in Power Systems, Chapter 2, “Grounding Power
System Neutrals,” 79EH0144-6 PWR.

LIEEE publications are available from the Institute of Electrical and Electronics Engineers, Service Center, 445
Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA.

ANSI publications are available from the Sales Department, American National Standards Institute, 11 West
42nd Street, 13th Floor, New York, NY 10036, USA.
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IEEE
Std C62.92.5-1992 APPLICATION OF NEUTRAL GROUNDING IN ELECTRICAL UTILITY

[6] IEEE Std C62.2-1987, IEEE Guide for the Application of Gapped Silicon-Carbide Surge
Arresters for Alternating-Current Systems (ANSI).

[7] IEEE Std C62.11-1987, IEEE Standard for Metal-Oxide Surge Arresters for AC Power Cir-
cuits (ANSI).

[8] IEEE Std C62.22-1991, IEEE Guide for the Application of Metal-Oxide Surge Arresters for
Alternating-Current Systems (ANSI).

2.2 Effect of System Grounding on Transient Overvoltages

[9] Peterson, Harold A., Transients in Power Systems. New York: John Wiley & Sons, Inc.,
1951.

[10] Clarke, Edith, Crary, S. B., and Peterson, H. A., “Overvoltages During Power System
Faults,” AIEE Transactions, vol. 58, pp. 377-385, 1939.

[11] Evans, R. D., Montieth, A. C., and Witzke, R. L., “Power System Transients Caused by
Switching and Faults,” AIEE Transactions, vol. 58, pp. 386—-397, 1939.

[12] Eaton, J. R., Peck, J. K., and Dunham, J. M., “Experimental Studies of Arcing Faults on a
75 kV Transmission System,” AIEE Transactions, vol. 50, no. 4, pp. 1469-1479, 1931.

[13] Gilkeson, C. L. and Jeanne, P. A., “Overvoltages on Transmission Lines,” AIEE Transac-
tions, vol. 53, no. 5, pp. 1301-1309, 1934.

[14] Concordia, C. and Peterson, H. A., “Arcing Faults in Power Systems,” AIEE Transactions,
vol. 60, pp. 340-346, 1941.

[15] Allen, J. E. and Waldorf, S. K., “Arcing Ground Tests on a Normally Ungrounded 13-kV 3-
Phase Bus,” AIEE Transactions, vol. 65, pp. 298—-306, 1946.

[16] Concordia C. and Skeats, W. F., “Effect of Restriking on Recovery Voltage,” AIEE Transac-
tions, vol. 58, pp. 371-376, 1939.

[17] Breuer, G. D., Johnson, 1. B., and Lyon, S. V., “Grounding of Subtransmission Systems,”
AIEE Transactions, vol. 73, pt. 111-B, Power Apparatus and Systems, pp. 1580-1585, 1954.

2.3 Neutral Inversion and Instability

[18] Shott, H. S. and Peterson, H. A., “Criteria for Neutral Stability of Wye-Grounded-Primary
Broken Delta-Secondary Transformer Circuits,” AIEE Transactions, vol. 60, pp. 997-1002,
November 1941.

[19] Karlicek, R. F. and Taylor, E. R., Jr., “Ferroresonance of Grounded Potential Transformers
on Ungrounded Power Systems,” AIEE Transactions, vol. 78 pt. Il11A, Power Apparatus and
Systems, pp. 607-614, 1959.

[20] Gleason, Lyle L., “Neutral Inversion of a Single Potential Transformer Connected Line to
Ground on an Isolated Delta System,” AIEE Transactions, vol. 70, pt. I, pp. 103-111, 1951.

[21] LaPierre, C.W.,, “Theory of Abnormal Line to Neutral Transformer Voltages,” AIEE Trans-
actions, vol. 50, pp. 328-342, 1931.
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[22] Boyajian, A. and McCarthy, O. P. , “Physical Nature of Neutral Instability,” AIEE Trans-
actions, vol. 50, pp. 317-327, 1931.

[23] Weller, C. T., “Experiences with Grounded-Neutral, Y-Connected Potential Transformers
on Ungrounded Systems,”AIEE Transactions, vol. 50, pp. 299-316, 1931.

2.4 Effects of Equipment-Neutral Grounding

[24] IEEE Std C37.04-1979 (Reaff 1988), IEEE Standard Rating Structure for AC High-Volt-
age Circuit Breakers Rated on a Symmetrical Current Basis (ANSI).

[25] ANSI C37.06-1987, American National Standard for Switchgear—AC High-Voltage Cir-
cuit Breakers Rated on a Symmetrical Current Basis—Preferred Ratings and Related
Required Capabilities.

[26] IEEE Std C37.012-1979 (Reaff 1988), IEEE Application Guide for Capacitance Current
Switching for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis
(ANSI).

[27] PC37.99/Draft 10a (July 1990), Draft Guide for Protection of Shunt Capacitor Banks.3

[28] Van Sickle, R. C. and Zaborsky, J., “Capacitor Switching Phenomenon,” AIEE Transac-
tions, vol. 70, pp. 151-158, 1951.

[29] Johnson, I.B., Schultz, A. J., Schultz, N. R., and Shores, R. B., “Some Fundamentals of
Capacitive Switching,” AIEE Transactions, vol. 74, pt. 111, Power Apparatus and Systems, pp.
727-736, 1955.

[30] Fillenberg, R. R., Cleaveland, G. W., and Harris, R. E., “Exploration of Transients by
Switching Capacitors,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-90, no.
1, pp. 250-257, January/February 1971.

[31] Rogers, E. J. and Gillies, D. A., “Shunt Capacitor Switching EMI Voltages, Their Reduc-
tion in BPA Substations,” IEEE Transactions, vol. PAS-93, pt. 111, Power Apparatus and Sys-
tems, pp. 1849-1860, November/December 1974.

[32] Harner R. E. and Owen, R. E., “Neutral Displacement of Ungrounded Capacitor Banks
During Switching,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-90, pp.
1631-1638, July/August 1971.

[33] Central Station Engineers of the Westinghouse Electric Corporation, Electrical Transmis-
sion and Distribution Reference Book, Chapter 23, Coordination of Power and Communication
Systems. Raleigh, NC: Asea Brown Boveri/Transmission Technical Institute, 1950.

2.5 Single-Pole Switching of Transmission Lines

[34] Kimbark, E. W., “Bibliography on Single-Pole Switching,” IEEE Transactions on Power
Apparatus and Systems, vol. PAS-75, pp. 1072-1078, May/June 1975.

3This authorized standards project was not approved by the IEEE Standards Board at the time this standard went
to press. It is available from the IEEE Service Center.
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[35] Kimbark, E.W., “Suppression of Ground-Fault Arcs on Single-Pole-Switched EHV Lines
by Shunt Reactors,” IEEE Transactions on Power Apparatus and Systems, vol. 83, pp. 285—
290, March 1964.

[36] Shperling, B. R., Fakheri, A., and Ware, B. J., “Compensation Scheme for Single-Pole
Switching on Untransposed Transmission Lines,” IEEE Transactions on Power Apparatus and
Systems, vol. PAS-97, pp. 1421-1429, July/August 1978.

[37] Knudsen, N., “Single-Phase Switching of Transmission Lines Using Reactors for Extinc-
tion of the Secondary Arc,” CIGRE Report No. 10, 1962 session.

[38] Sekine, Y. et al., “Asymmetrical Four-Legged Reactor Extinguishing Secondary Arc Cur-
rent for High-Speed Reclosing on UHV System,” CIGRE Paper 38-03, 1984 Session.

2.6 Series Compensation of Transmission Lines

[39] Maneatis, J. A. et al., “500-kV Series Capacitor Installations in California,” IEEE Trans-
actions on Power Apparatus and Systems, vol. PAS-90, pp. 1138-1149, May/June 1978.
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