IEEE Std 1416-1998

IEEE Recommended Practice for
the Interface of New Gas-Insulated
Equipment in Existing Gas-Insulated
Substations

Sponsor

Gas-Insulated Substations Subcommittee
of the
IEEE Power Engineering Society

Approved 28 September 1998
IEEE-SA Standards Board

Abstract: Recommendations for the connection of a gas-insulated substation to another gas-insu-
lated substation of a different make are given.
Keywords: gas-insulated substation (GIS), gas-insulated transmission line (GIL), interface

The Institute of Electrical and Electronics Engineers, Inc.
345 East 47th Street, New York, NY 10017-2394, USA

Copyright © 1999 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 27 January 1999. Printed in the United States of America.

Print: ISBN 0-7381-1435-9  SH94682
PDF: ISBN 0-7381-1436-7 SS94682

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior
written permission of the publisher.

Copyright The Institute of Electrical and Electronics Engineers, Inc. Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
Provided by IHS under license with IEEE new u/2110503106, 09/22/2004 13:19:01 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinat-
ing Committees of the IEEE Standards Association (IEEE-SA) 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 consensus of the broad expertise on the
subject within the Institute as well as those activities outside of IEEE that have expressed an inter-
est in participating 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 sub-
jected to review at least every five years for revision or reaffirmation. When a document is more
than five years old and has not been reaffirmed, 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.

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.

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 rep-
resent 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, 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.

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

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: 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 for
which a license may be required by an IEEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

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;
(978) 750-8400. Permission to photocopy portions of any individual standard for educational class-
room use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 1416-1998, IEEE Recommended Practice for the Interface of New Gas-Insu-
lated Equipment in Existing Gas-Insulated Substations.)

Gas-Insulated Substations (GIS) are proven technologies covered by international standards and guides. But
so far, very little guidance has been made available to utilities when they have to connect a GIS to a GIS of

another make. This document defines a recommended practice to cover such a case.

At the time this recommended practice was approved, the Interface Working Group of the GIS subcommittee

had the following membership:

Jean Marie Delcoustal, Chair

Arun Arora
Randal Baker
Philip Bolin
Dan Charbonnet

Noboru Fujimoto
Jack Gustin
Richard Jones

Hermann Koch, Vice Chair

Alfred Liebold
John Luiz
Rusko Matulic
Kjell Pettersson

The following persons were on the balloting committee that approved this recommended practice for sub-
mission to the IEEE-SA Standards Board:

W. J. Ackerman
S. J. Arnot

A. Arora

R. Baker

B. Becer

L. A. Bergstrom
M. J. Bio

K. L. Black

P. C. Bolin

T. F. Clark

R. Cottrell

R. Crowdis

J. M. Delcoustal
F. A. Denbrock
W. B. Dietzman
G. R. Engmann
F. W. Greenway
J. Gustin

G. M. Ihle

R. Jones

H. Koch

L. M. Laskowski
A. A. Leibold

Luiz

. Matulic

. S. Mehraban

. P. S. Meliopoulos
. M. Mousa

K. Pettersson

F. C. Shainauskas
B. Sojka

R. P. Stewart

H. Thakar

R. Whieside
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R
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The final conditions for approval of this recommended practice were met on 28 September 1998. This rec-
ommended practice was conditionally approved by the IEEE-SA Standards Board on 16 September 1998,

with the following membership:

Richard J. Holleman, Chair

Satish K. Aggarwal
Clyde R. Camp
James T. Carlo
Gary R. Engmann
Harold E. Epstein
Jay Forster*
Thomas F. Garrity
Ruben D. Garzon

*Member Emeritus
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Joseph L. Koepfinger*
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Jim Logothetis
Donald C. Loughry

Yvette Ho Sang

IEEE Standards Project Editor
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IEEE Recommended Practice for
the Interface of New Gas-Insulated
Equipment in Existing Gas-Insulated
Substations

1. Scope
These recommendations apply to the following cases:
a)  When a gas-insulated substation (GIS) has to be connected to another GIS, in the case of a planned
or unplanned extension.
b)  When, in the same way, a GIS has to be connected to a gas-insulated transmission line (GIL) of

another make.

In both cases, the interface is assumed to concern busbars or busducts only, and not direct connections to
“active” devices such as circuit breakers or disconnectors.

The case of a three-phase GIS or GIL can be more complicated than the single-phase case, and should be

defined on a case-by-case basis. However, if appropriate, more specific guidelines will be added in further
revisions.

2. References
This recommended practice shall be used in conjunction with the following publications.
IEEE Std C37.122-1993, IEEE Standard for Gas-Insulated Substations.!

IEEE Std C37.122.1-1993, IEEE Guide for Gas-Insulated Substations.

IEEE Std C37.123-1996, IEEE Guide to Specifications for Gas-Insulated, Electric Power Substation
Equipment.

IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (http: /www.standards.ieee.org/).
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3. Definitions

For the purposes of this recommended practice, the following definitions apply. IEEE Std 100-1996 should
be referenced for terms not defined in this clause.

3.1 manufacturer A: The supplier of the initial GIS.

3.2 manufacturer B: The supplier of the extension GIS.

4. General recommendation

Extra effort is always required when connecting an interface; therefore, the user should minimize the num-
ber of interfaces. For example, in view of consistent design criteria, small extensions should be supplied
preferably by manufacturer A, except when opportunities for uniformity or economics dictate otherwise.

5. Recommended practice
Whenever a future extension or interface is planned

a)  The customer should state very clearly
1)  Each point of possible extension or interface on the single-line diagram;
2) Outage conditions during planned extensions.

b) Manufacturer A should supply an “as built” drawing with all required data, as indicated in Table 1
and illustrated in Figure 1.

¢) The limit of supply at the interface for both manufacturer A and manufacturer B should follow indi-
cations given in Table 2.

NOTE—The general arrangement shown in Figure 1 is to be considered typical, and is not intended to define a standard
interface involving any extra cost at the initial stage.

6. Responsibility
Should a failure occur in normal operating conditions, responsibility should be attributed

a) To manufacturer A in zone I;

b)  To manufacturer B in zone III;

¢) Half to manufacturer A and half to manufacturer B if the failure occurs in zone II, and if the cause of
failure cannot be determined.

Canurinht @ 1000 IFFF All rinhte regerved.
Copyright The Institute of Electrical and Electronics Engineers, Inc. Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
Provided by IHS under license with IEEE new u/2110503106, 09/22/2004 13:19:01 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



NEW GAS-INSULATED EQUIPMENT IN EXISTING GAS-INSULATED SUBSTATIONS
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Table 1—Request for additional data from manufacturer A

IEEE
Std 1416-1998

Distance to closest supporting structure (a)*

Type of support
sliding O
fixed O

Diameter of the conductor inside the shield (b)?
minimum
maximum

Maximum diameter of the conductor outside the shield (c¢)?

Inside diameter of the enclosure (d)?

Thickness of the flange (e€)?
outside diameter of the flange
number and diameter of holes in the flange
bolt circle diameter
outside and inside diameter of the flat sealing surface
orientation of the hole pattern

Distance from the connecting flat pad to the next enclosure flange (f)*

Allowance for thermal expansion under service condition (xg)?

Length of enclosure (L)?

SF¢ pressure in zone II (kpa/psig)
rated pressure
alarm pressure
minimum pressure

Bursting disc or other pressure-relief setting (kpa/psig)

Maximum permissible continuous differential pressure of the spacer (kpa/psig)

Maximum permissible differential pressure of the spacer during construction (kpa/psig)

Connecting pad (conductor)
copper-plated aluminum
silver-plated copper
silver-plated aluminum

ooo

Enclosure material
steel
aluminum O

independent

temporarily connected to zone I O

Gas supervision of zone II during step I (subject to agreement between manufacturer A and user) is
O

4See labels in Figure 1.
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