IEEE Std C37.122-1993(R2002)
(Revision of IEEE Std C37.122-1983,
includes IEEE Std C37.122a-1991)

IEEE Standard for Gas-Insulated
Substations

Sponsor

Substations Committee
of the
IEEE Power Engineering Society

Reaffirmed June 12, 2002
Approved December 2, 1993

IEEE Standards Board

Abstract: The technical requirements for the design, fabrication, testing, and installation of a gas-
insulated substation (GIS) are covered. The parameters to be supplied by the purchaser are set,
and the technical requirements for the design, fabrication, testing, and installation to be furnished
by the manufacturer are established.

Keywords: gas-insulated substation, GIS, GIS design, GIS equipment, GIS installation, GIS
testing, SFg, sulfur hexafluoride

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

Copyright © 1994 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 1994. Printed in the United States of America.

ISBN 1-55937-397-0

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 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the Standards
Coordinating Committees 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
consensus of the broad expertise on the subject within the Institute as well as those activities outside of IEEE that 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 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 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 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
IEEE and the members of its technical 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 Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE standards documents may involve the use of patented technology. Their approval by the Institute of
Electrical and Electronics Engineers does not mean that using such technology for the purpose of conforming to
such standards is authorized by the patent owner. It is the obligation of the user of such technology to obtain all
necessary permissions.
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Introduction
(This introduction is not a part of IEEE Std C37.122-1993, IEEE Standard for Gas-Insulated Substations.)

IEEE Std C37.122-1983 was initiated in the early 1970s when the first gas-insulated substations (GIS) were
introduced. Approved in 1983, it contains standards, recommended practices, and guides. Circumstances beyond the
control of the responsible Technical Committees delayed its availability to users until late 1988. Simultaneous to its
publication, the Gas-Insulated Substations Subcommittee of the IEEE Power Engineering Society (PES) Substations
Committee began work on the necessary update, revision, and expansion of the document.

The reliability of GIS has improved greatly since the first installation in the late 1960s. Utilities have taken advantage
of the greater flexibility offered by GIS to locate substations closer to load centers with considerable savings in
subtransmission systems. In addition, GIS typically offers 20 years or more of operation before major overhaul is
required.

During the Working Group and Subcommittee deliberations on the update, it was recognized that users would be better
served if the original document were divided in two, becoming IEEE Std C37.122-1993 (a standard) and IEEE Std
C37.122.1-1993 (a guide). The two documents can be referred to individually or jointly depending on the purpose of
the referral.

An extensive bibliography on gas-insulated substations, consolidating published and updated entries, is provided for
the convenience of the user in obtaining detailed information on the subjects covered in this standard.

IEEE Std C37.122a-1991, Supplement to IEEE Std C37.122-1983, IEEE Standard Gas-Insulated Substations,
Section 2.2.2: Pressurized Enclosures, has also been included in this standard.

Although all Working Groups of the Gas-Insulated Substations Subcommittee contributed to this revision, the prime
responsibility belonged to Working Group K2, Revision of IEEE Std C37.122-1983, which approved this standard. At
the time this standard was approved, Working Group K2 had the following membership:

A. A. Leibold, Chair

B. Becer J. E. Holladay P R. Nannery

H. D. Bennett C. Hurty J. Nash

S. Boggs R. A. Jones K. Pettersson

P. C. Bolin E. B. Khalafalla J. F. Quinata

R. E. Carberry L. M. Laskowski J. Sabath

D. Charbonnet R. Matulic B. Sojka

J. M. Delcoustal A. Mickevicius H. Thakar

E. I. Hahn K. B. Miners N. G. Trinh
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IEEE Standard for Gas-Insulated
Substations

1. Overview

This standard establishes ratings and requirements for planning, design, testing, installation, and operation of gas-
insulated substations (GIS) for alternating-current applications for voltages from 72.5 to 800 kV. Typical installations
are assemblies of specialized devices such as circuit breakers, switches, bushings, buses, instrumentation, and the gas-
insulating system. It does not include certain items that may be directly connected to gas-insulated substations, such as
power transformers and protective relaying.

2. References

The following publications shall be used in conjunction with this standard:
Accredited Standards Committee C2-1993, National Electrical Safety Code (ANSI).1

ANSI C37.06-1987 American National Standard Switchgear—AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis—Preferred Ratings and Related Required Capabilities.2

ANSI C63.2-1987 American National Standard Specifications for Electromagnetic Noise and Field-Strength
Instrumentation, 10 kHz to 40 GHz.

ANSI MC96.1-1982, American National Standard Temperature Measurement Thermocouples.3
ANSI/ASME 1992 Boiler and Pressure Vessel Code— Section VIII: Pressure Vessels, Division 1.

ANSI/ASME B31.1-1992, Power Piping.

IThe NESC is available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331,
USA.

2ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York,
NY 10036, USA.

3 ANSI MC96.1-1982 has been withdrawn; however, copies can be obtained from Global Engineering, 1990 M Street NW, Suite 400, Washington,
DC, 20036, USA.

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 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

ASTM D2472-92 , Specification for Sulfur Hexafluoride.*

CENELEC EN 50 052-1988, Specification for Cast Aluminum Alloy Enclosures for Gas-Filled High-Voltage
Switchgear and Controlgear.5

CENELEC EN 50 064-1990, Specification for Wrought Aluminum and Aluminum-Alloy Enclosures for Gas-Filled
High-Voltage Switchgear and Controlgear.

CENELEC EN 50 069-1991, Specification for Welded Composite Enclosures of Cast and Wrought Aluminum Alloys
for Gas-Filled High-Voltage Switchgear and Controlgear.

CENELEC EN 50 089-1992, Specification for Cast Resin Partitions for Metal-Enclosed Gas-Filled High-Voltage
Switchgear and Controlgear.

IEC 517: 1990 Gas-insulated metal-enclosed switchgear for rated voltages of 72.5 kV and above (3d ed.).

IEEE Std 24-1984 IEEE Standard Performance Characteristics and Dimensions for Outdoor Apparatus Bushings
(ANSI).”

IEEE Std 48-1990 1IEEE Standard Test Procedures and Requirements for High-Voltage Alternating-Current Cable
Terminations (ANSI).

IEEE Std 80-1986 (Reaff 1991) IEEE Guide for Safety in AC Substation Grounding (ANSI).
IEEE Std 100-1992 The New IEEE Standard Dictionary of Electrical and Electronics Terms (ANSI).

IEEE Std 119-1974 IEEE Recommended Practice for General Principles of Temperature Measurement as Applied to
Electrical Apparatus.8

IEEE Std 315-1975 (Reaff 1989) IEEE Standard Graphic Symbols for Electrical and Electronics Diagrams (ANSI).

IEEE Std 367-1987 IEEE Recommended Practice for Determining the Electric Power Station Ground Potential Rise
and Induced Voltage from a Power Fault (ANSI).

IEEE Std 693-1984 (Reaff 1991) IEEE Recommended Practices for Seismic Design of Substations (ANSI).

IEEE Std C37.010-1979 (Reaff 1988) IEEE Application Guide for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis (ANSI).

IEEE Std C37.04-1979 (Reaff 1988) IEEE Standard Rating Structure for AC High-Voltage Circuit Breakers Rated on
a Symmetrical Current Basis (ANSI).

IEEE Std C37.09-1979 (Reaff 1988) IEEE Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis (ANSI).

4ASTM publications are available from the Customer Service Department, American Society for Testing and Materials, 1916 Race Street,
Philadelphia, PA 19103, USA.

SCENELEC publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New
York, NY 10036, USA.

SIEC publications are available from IEC Sales Department, Case Postale 131, 3 rue de Varembé, CH-1211, Geneve 20, Switzerland/Suisse. IEC
publications are also available in the United States from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th
Floor, New York, NY 10036, USA.

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

8IBEE Std 119-1974 has been withdrawn; however, copies can be obtained from the IEEE Standards Department, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA.
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INSULATED SUBSTATIONS IEEE Std C37.122-1993

IEEE Std C37.24-1986 (Reaff 1991) IEEE Guide for Evaluating the Effect of Solar Radiation on Outdoor Metal-
Enclosed Switchgear (ANSI).

IEEE Std C37.30-1992 IEEE Standard Definitions and Requirements for High-Voltage Air Switches (ANSI).

IEEE Std C37.38-1989 IEEE Standard for Gas-Insulated Metal-Enclosed Disconnecting, Interrupter, and Grounding
Switches (ANSI).

IEEE Std C62.11-1987 IEEE Standard for Metal-Oxide Surge Arresters for AC Power Circuits (ANSI).

3. Definitions

The definitions in this clause are applicable only to the subject treated in this standard. At the time this standard was
approved there were no corresponding definitions in IEEE Std 100-1992. K

3.1 assembly (GIS): A collection of GIS components which are interconnected and ready for insertion as a
subassembly in a GIS, such as a breaker bay shipping assembly. The term is also used to describe a complete GIS.
3.2 auxiliary circuits: All control, indicating, and measuring circuits.

3.3 compartment (GIS): Any gas section of the gas-insulated substation assembly that provides gas isolation.

3.4 continuous enclosure: A bus enclosure in which the consecutive sections of the enclosure are electrically bonded
¢ together to provide a continuous current path through the entire enclosure length.

- 3.5 continuous monitoring: The process of sampling the state of some phenomenon at a time interval shorter than the
. time constant of the phenomenon.

3.6 gas barrier insulator: An insulating support specifically designed to prevent passage of gas from one gas
~ compartment to another.

3.7 gas density, minimum: The minimum (below normal) operating gas density at which the gas-insulated substation
and its components are certified to meet their assigned electrical ratings.

3.8 gas density, normal: The manufacturer’s recommended operating gas density (usually expressed as a pressure at
20 °C.

3.9 gas-insulated substation (GIS): A compact, multicomponent assembly, enclosed in a grounded metallic housing
in which the primary insulating medium is a compressed gas, and which normally consists of buses, switchgear, and
associated equipment.

3.10 gas-insulated surge arrester: A metal-enclosed surge arrester specifically designed for use in a gas-insulated
substation.

3.11 gas leakage: Loss of insulating gas from the pressurized compartment.

3.12 metallic enclosure: A grounded, leak-tight enclosure that contains the compressed insulating gas and associated
electrical equipment.

3.13 non-continuous enclosure: A bus enclosure in which the consecutive sections of the enclosure are electrically
insulated from each other, although each section is connected to ground.

NOTE — This construction prevents longitudinal currents from flowing beyond each enclosure section. This design is no longer in
common usage.

3.14 spacer (insulator): An insulator used to support the inner conductor in the enclosure.

nformation on references can be found in clause 2..
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3.15 transition compartment: A compartment specifically designed for joining gas-insulated substation equipment
of different design or manufacture. The compartment provides the necessary transition for the current-carrying
conductor and the enclosure.

3.16 type tests: Tests made on representative samples that are intended to be used as a part of routine production. The
applicable portions of these type tests may also be used to evaluate modifications of a previous design and to ensure
that performance has not been adversely affected.

3.17 water vapor (moisture) content: The amount of water in parts per million by volume (ppmv) that is in the
gaseous state and mixed with the insulating gas.

4. Service conditions

4.1 Normal service conditions

Devices conforming to this standard shall meet the electrical, mechanical, thermal, and other requirements of the gas-
insulated substation on which it is used and be capable of operation under the following conditions:

4.1.1 Temperature range
The normal ambient temperature range shall be =30 °C to +40 7°C.
4.1.2 Heat absorption due to solar radiation

Solar radiation shall be considered in the design of GIS. IEEE Std C37.24-1986 provides guidance in evaluation of the
effects of solar radiation on outdoor apparatus.

4.1.3 Internal pressure
The internal pressure range shall be from 10 Pa to the maximum operating pressure specified by the manufacturer.
4.1.4 Wind and ice

Wind and ice conditions shall correspond to conditions included in Accredited Standards Committee C2-1993 (NESC)
for heavy loading on structures.

4.1.5 Electromagnetic interference

The equipment shall not operate falsely or fail to operate because of induced transient or steady-state electromagnetic
fields generated during normal service or test conditions.

4.1.6 Power frequency
The standard power frequency shall be 50 Hz or 60 Hz.
4.1.7 Vibration and shock

The equipment shall withstand for its service life the vibration of any directly connected equipment, such as
transformers, and the shock caused by the operation or maintenance of the equipment.
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4.1.8 Altitude
The normal installation altitude shall not exceed 1000 m (3300 ft). At any altitude, the dielectric characteristics of the

internal insulation are identical to those measured at sea level. For installation above 1000 m (3300 ft), only
adjustments of air-insulated connections (bushings) and overpressure protective devices are required.

4.2 Special service conditions
Special service conditions are those in which the equipment is used under other than the normal service conditions.

Standard assemblies may be applied at special service conditions, but performance may be affected, and special
considerations shall be given to these applications.

4.3 Other conditions that may affect design and application
Where other conditions exist, they shall be brought to the attention of the manufacturer. Among such conditions are:

a) Exposure to damaging fumes or vapors, steam, salt air, oil vapors, hot humid climate, excessive dust, abrasive
dust, dripping water, falling dirt, explosive mixtures of dust or gases, or extreme high or low temperatures.

b) Unusual location requirements, space or ventilation limits, special duty, frequency or other operating
requirements, difficulty of maintenance, non-standard or unstable control voltage, or abnormal vibration.

c) Portions of a single GIS with different environments (such as a portion of the GIS installed partially indoors
and partially outdoors).

5. Ratings and requirements

5.1 Equipment ratings

5.1.1 Temperature ratings

The general ratings that all components of the station shall meet or exceed are as follows:
Maximum allowable total temperature:

Main conductor joints = 105 °C

External surfaces = 70 °C

All other conditions regarding temperature limitations are as noted in IEEE Std C37.010-1979 and IEEE Std C37.30-
1992 .

5.1.2 Voltage ratings

Required voltage ratings are listed in table 1.

Copyright © 1993 IEEE All Rights Reserved 5
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Table 1— Voltage ratings

System voltage Type test voltages
st vt | b Vet | i vitnd v | S
72.5 350 160
121 550 215
145 650 310
169 750 365
242 900 425
362 1050 500 825
550 1550 740 1175
800 2100 960 1550
NOTES:
1 — Routine power-frequency (50 Hz or 60 Hz) I min withstand tests shall be conducted prior to shipment from the
factory at low-frequency withstand voltages.
2 — Disconnect switch open-gap withstand shall be 10% higher than substation type test values.

5.1.3 Continuous current (A rms) rating at ambient temperature

The value of rated continuous current shall be selected from the following:

Rated continuous current
(Arms)

2000
2500
3150
4000
5000
6300

5.1.4 Load current-carrying capability under various conditions of ambient temperature

The variation of rated continuous current with ambient temperature shall be as specified in IEEE Std C37.010-1979
and IEEE Std C37.30-1992.

5.1.5 Short-time load current capability

The short-time load current capability shall be as specified in IEEE Std C37.010-1979.
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5.1.6 Rated close and latch current

The rms and peak value of the rated momentary current shall be 1.6 and 2.7 (respectively) times the rated short-time
current-carrying capability.

5.1.7 Short-time current-carrying capability

The value for the short-time current-carrying capability shall be selected from the following table:

Short-time current-carrying capability (kA rms)
20 50
25 63
315 80
40 100

The standard durations for the short-time current shall be 1 s or 3 s.

5.2 Pressurized bus enclosures and expansion joints
High-voltage, gas-insulated substations consist basically of grounded, pressurized metal enclosures containing
energized high-voltage conductors) and other substation components. Under certain conditions, both conductors and

enclosures must carry rated load and short-circuit currents.

Components having pressurized enclosures other than metal, such as gas-insulated to atmospheric air bushings, shall
conform to the applicable clause of the latest revision of IEEE Std C37.04-1979 .

_GIS enclosures shall be filled with dry compressed gas, such as sulfur hexafluoride (SF¢), which is inert and non-
_corrosive. To protect the electrical integrity of the equipment, enclosures must be kept closed to preclude the entrance

fﬁof moisture and foreign particles. Periodic internal inspections are undesirable and not required.

:gGas—insulated substations are installed in areas with admission to authorized personnel only, and operated by trained
personnel.

5.2.1 Criteria for enclosure design
5.2.1.1 Temperatures
Based on criteria in 4.1.1, the maximum design temperature for purposes of calculating the design pressure of the gas
shall be the average of the upper limits of the enclosure and conductor temperatures at rated load current, unless the
design pressure can be established from existing temperature-rise test data.

5.2.1.2 Thermal cycling, vibration, shock and seismic

Enclosures shall be designed to withstand all mechanical stresses normally encountered, including thermal cycling,
vibration, and shock associated with operation, They shall be designed for seismic loading, if specified.
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5.2.1.3 Design pressure

Design pressure is defined as the maximum steady-state gas pressure to which a gas-insulated substation enclosure is
subjected under normal operating conditions. It is one factor used in calculations that establish the thickness of the
enclosure and the materials and design of associated components.

When designing an enclosure, the following shall be considered:

a) The possible evacuation of the enclosure as part of the filling process (normal)
b) The full differential pressure possible across the enclosure wall or partition (normal)

¢) In the case of adjacent gas compartments having different operating pressures, the resulting pressure in the
event of a leak between the gas compartments (abnormal)

d) The possibility of an internal fault (abnormal)
5.2.1.4 Calculation methods
Methods for calculating the thickness and construction of the enclosures may be chosen from established pressure
vessel codes (see CENELEC EN 50 052-1988, CENELEC EN 50-064-1990, CENELEC EN 50 069-1991, ANSI/
ASME 1992 Boiler and Pressure Vessel Code, and ANSI/ASME B31.1-1992). Other equivalent national standards
may be used by agreement between the manufacturer and the user. Conformance to local or state codes may also be
required and shall be agreed to between the manufacturer and the user.

5.2.1.5 Effects of internal phase-to-ground arc on enclosure

The wall thickness of the enclosure shall be based on the design pressure as well as the following minimum withstand
durations without burn-through, unless otherwise specified by the user:

a) 0.1 s for currents of 40 kA and above
b) 0.2 s for lower currents

5.2.1.6 Stress under abnormal pressure

Enclosures shall withstand any increase in pressure due to internal arcs which create an abnormal pressure. The
abnormal pressure to be withstood is defined as the pressure caused by an internal arc of current magnitude equal to the
rated short-circuit current for a minimum duration of 0.33 s or the fault-clearing time as specified by the user.
Calculation of stress or type tests shall indicate that a rupture shall not occur under abnormal pressure. The rupture
pressure shall be equal to or greater than 3.5 times the design pressure for cast and cast-welded enclosures and 2.3
times the design pressure for welded enclosures. The operation of a pressure-relief device or burn-through of the
enclosure shall not be considered a rupture.

5.2.1.7 Routine pressure tests

Pressure tests shall be made on all enclosures after manufacture. Standard test pressure shall be at least 1.3 times the
design pressure for welded enclosures and 1.5 times the design pressure for cast enclosures.

Alternative non-destructive tests may be agreed upon between the manufacturer and the user.
5.2.1.8 Pressure-relief devices

Pressure-relief devices to relieve abnormal pressure shall be set to operate at a pressure not exceeding 87.5% of the
routine test pressure. Especially for indoor installations, a pressure-relief setting shall be chosen so that circuit
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breakers may clear an internal fault prior to pressure-relief device operation in order to prevent release of arced gases
indoors. Pressure-relief devices shall direct the escaping gases away from the normal path of personnel and shall not
vent into control cabinets.

5.2.1.9 Tests after erection on site
No pressure tests are prescribed after erection on site.
5.2.2 Supporting structures and platforms

Most bus systems are of the continuous enclosure design, which provides adequate shielding to eliminate induced
magnetic heating and to pen-nit grounding as necessary (see 5.6.1 regarding grounding of enclosures). For high-
current, non-continuous enclosure designs, consideration shall be given to induced magnetic heating and induced
circulating current in nearby metallic members such as support beams, reinforcing rods, and transformer tanks.
Suitable insulated gaps in the metallic framework to eliminate closed loops and amortisseur bands around steel
members, etc., may be used to eliminate circulating current. The structure shall be designed so that the temperature rise
in any of its members or in any adjacent members does not exceed the limits specified in 5.1.1.

Safe access for personnel is required to all viewports, locations from which operation is initiated through automatic or
manual means, and other indicators such as pressure gauges. Climbing on the apparatus is not permitted.

5.2.3 Bus expansion joints

Expansion and installation alignment shall be considered in the design of the bus and the enclosure, and expansion
joints shall be provided, if required. When bellows are provided in the enclosure for installation alignment, means shall
be provided to prevent movement after alignment is complete. Bellows provided to permit movement caused by
expansion and contraction or foundation settlement shall have specially designed means to preserve the mechanical
strength of the bus and the enclosure as well as contact alignment and penetration. Joints provided for direct
connection to transformers shall be designed to inhibit transfer of vibration from the transformer to the bus and the bus
enclosure.

5.3 Cable terminations and future expansion facilities
5.3.1 Cable terminations

The following subclauses cover cable terminations for use with gas-insulated substations. Typical uses are for
separation of the cable-insulating medium from the gas insulation (oil-gas, gas-gas, solid insulation-gas).

5.3.1.1 Ratings

The ratings of cable terminations shall be compatible with the ratings specified in table 1 and shall include the
following information:

a) Rated maximum voltage

b) Rated lightning impulse withstand voltage (BIL)

¢) Rated switching impulse withstand voltage (SIWL)

d) Rated gas density (the minimum at which full performance is ensured, stated as pressure at a specified
temperature)

e) Rated pressure internal and external

f)  Rated continuous and short-circuit currents shall be compatible with the ampacity of the connected cable
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g) Power frequency withstand voltage
h) Information necessary to determine overload capability vs. ambient temperature
i)  Maximum and minimum cable conductor size

j)  Maximum and minimum cable insulation diameter
5.3.1.2 Electrical requirements

The electrical characteristics for cable terminations are as specified in IEEE Std 48-1990 and IEEE Std 24-1984
except as modified under equipment ratings in 5.1.

Isolation insulation shall be incorporated in the cable terminations to prevent circulating currents and to pen-nit
cathodic protection of the cable system.

5.3.1.3 Mechanical requirements
Cable terminations shall meet the following requirements:

a) Pressure test as per 5.2 and IEEE Std 48-1990

b) Seismic considerations (if required) as per 5.7

¢) Gas leakage requirements as per 5.5

d) Materials used in fabrication shall be compatible with the insulating medium
e) Gas segregation as per 5.3.1

5.3.2 Future expansion facilities

GIS can be expanded, rearranged, or added to equipment not originally furnished without technical difficulties. It is
recommended for future expansion of GIS that the user clearly indicate all locations where the future equipment might
be joined to the existing GIS.

To provide for efficient planning, the manufacturer shall provide, for each identified location where future expansion
might occur, shop drawings showing all pertinent dimensions, tolerances, material and hardware used, gas seals, gas
system, pressure, and any other information that will ensure fabrication and installation of future transition
compartments with the least labor and outage time. These drawings must be submitted for approval.

5.4 Gas system

Sulfur hexafluoride (SFg) for use as an electrical insulation material shall conform to the requirements prescribed in
ASTM D2472-92.

5.4.1 Gas density

The gas density in each compartment shall be continuously monitored. The monitoring device shall be capable of
operating a relay contact upon descending gas density at each of two different density levels. Gas density level settings
and functional operating requirements (alarm, trip, etc.) at each level below normal shall be agreed upon between the
manufacturer and the user. If the device has a visual indicator, it shall be readable from the ground.

5.4.2 Contacts

Gas density monitors shall have at least two electrically separate contacts, convertible from a to b, at each specified
density level. Contact voltage and current rating shall be specified by the user. The manufacturer shall supply contact
resetting data (i.e., differential levels at which contacts will return to normal position on increasing gas density).
Double-throw break-make contacts (form ¢) may be used in lieu of convertible contacts.
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5.4.3 Calibration
Gas density monitors shall be capable of being calibrated with the monitored equipment in service.
5.4.4 Piping

If gas piping and connections can be disturbed during normal operation or maintenance, they shall be provided with
mechanical protection.

5.5 Leakage rate

:;The leakage rate from any single gas compartment shall not exceed 1% per year. Leakage across the gas barrier
insulator shall not prevent vacuum tests on one side with the other side at full pressure.

/5.6 Grounding
EE5.6.1 Grounding of enclosures
The metallic enclosure shall be equipped with standard-type ground pads providing for connections to the ground grid,
sized for the short-circuit current at each location which corresponds to the current specified for the installation. All
metal parts except those at high voltage must be grounded. For the interconnection of enclosures, frames, etc., bolting
or welding is acceptable to provide electrical continuity. Connections must meet the requirements of IEEE Std 80-
1986 and IEEE Std 367-1987. The continuity of the grounding circuits shall be ensured, taking into account the
thermal and electrical stresses caused by the current they may carry. The grounding system shall prevent excessive step
and touch potential.

5.6.2 Grounding of high-voltage circuit

To ensure safety during maintenance work, all high-voltage parts where access is required or provided shall be capable
of being grounded.

5.7 Seismic requirements

The two seismic ground motion levels are 0.5 g peak or 0.2 g peak acceleration, and for those areas where seismic
considerations are not necessary, there are no specifications for a seismic requirement (see IEEE Std 693-1984).

5.8 Type and routine testing

The following subclauses establish the requirements for testing the GIS components.

Test requirements for gas-insulated circuit breakers, disconnect and grounding switches, instrument transformers,
surge arresters, and bushings that may be an integral part of a GIS are specified in IEEE Std C37.30-1992, IEEE Std
48-1990, IEEE Std 24-1984, IEEE Std C37.38-1989, and IEEE Std C62.11-1987.

The purpose of the test procedures is to verify that all GIS components can perform satisfactorily, both electrically and
mechanically, at the ratings assigned and to establish that production sections, after assembly, are free of defects and
can perform satisfactorily.

5.8.1 Type tests

Type tests provide a method of demonstrating that the apparatus meets the specifications.

Copyright © 1993 IEEE All Rights Reserved 11
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

5.8.1.1 Rated continuous current

Type tests shall demonstrate that the gas-insulated substation components can carry rated continuous current at rated
frequency without exceeding any of the temperature limitations in 5.1.1. The effect of solar radiation shall be
considered in assigning the temperature rise to the equipment. IEEE Std C37.24-1986 governs how this factor is to be
applied.

5.8.1.2 Conditions of test
Required conditions are as follows:

a) The equipment shall be in a new condition.

b) Temperature-rise tests shall be conducted three-phase if three phases are enclosed within one enclosure. For
a single-phase design, single-phase tests shall be made and the current in the enclosure shall represent the
most severe service condition.

¢) Allowances shall be made for the heating effect of neighboring or adjacent assemblies by means of heaters or
insulation.

5.8.1.3 Duration of rated continuous current tests

The rated continuous current test shall be continued until the temperatures of all components that carry continuous
current in normal operation are substantially constant, as indicated by three successive readings at 30 min intervals.

5.8.1.4 Temperature measurements

Temperatures shall be measured by the methods described in IEEE Std 119-1974 and ANSI MC96.1-1982. The
measuring device shall be located at the hottest spot. Measurements shall be made at junction points of insulation and
conducting parts to ensure against exceeding temperature limits of the insulation. The sensor of the temperature-
measuring device used for measuring apparatus temperatures shall be in intimate contact with the apparatus, and so
insulated that it is not affected by ambient temperatures.

5.8.1.5 Ambient temperature
The ambient temperature shall be taken as that of the surrounding air. The ambient shall be between 10 °C and 40 °C,
inclusive, so that no correction factors need be applied. The ambient temperature shall be determined by taking the
average of the readings of three thermometers placed in locations unaffected by drafts, horizontally 305 mm (12 in)
from the periphery of the enclosure, and approximately on a vertical line as follows:

a) One approximately level with the enclosure

b) One approximately 305 mm (12 in) above the enclosure

¢) One approximately 305 mm (12 in) below the enclosure
5.8.1.6 Short-circuit current rating
The values shall be as described in 5.1.7.

Tests to demonstrate the required capabilities shall be made in accordance with the conditions specified in IEEE Std
C37.09-1979 and ANSI C37.06-1987.

Three-phase enclosure designs shall be tested three phase. Single-phase enclosures shall be tested single phase unless
otherwise agreed to by the manufacturer and the user.
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These tests shall be made on single shipping sections and various other configurations of bolted, welded, plug-in, or
otherwise jointed sections to verify the integrity of the GIS components as joined together. Tests shall be made on
configurations providing the most onerous conditions.

Assemblies shall be tested such that specimens of all components and subassemblies of the design are subjected to the
test.

5.8.1.7 Dielectric withstand tests
Three-phase enclosure designs shall be tested for each phase, with the other two phases and the enclosure grounded.
5.8.1.7.1 Power frequency

Power frequency voltage at the rated power-frequency withstand values shall be applied for 1 min between the main
bus and ground and across all isolating gaps. All tests shall be made with high voltages in accordance with table 1, at
minimum-rated gas density specified by the manufacturer.

5.8.1.7.2 Lightning impulse

Lightning impulse voltage at the rated BIL value (table 1) shall be applied between the main bus and ground and across
all isolating gaps. The lightning impulse-type test circuit shall contain a spark gap between the high-voltage terminal
of the impulse generator and the high-voltage terminal of the test piece. The spark-gap breakdown voltage shall be no
greater than 25 kV and no less than 5 kV A resistor shall be connected from the high-voltage terminal of the test piece
to ground. The discharge time constant of the test piece through this resistor shall be no greater than 0.1 s. At least
2 min shall separate each impulse application during the lightning impulse-type test using the above circuit.
Otherwise, the test shall be conducted in accordance with IEEE Std C37.09-1979.

The purpose of the above test circuit is to ensure that the impulse generator does not impose small voltages on the test
piece during charging of the impulse generator. Such voltages cause depletion of the negative SFg ions which are the
primary source of initiatory electrons for SFg breakdown. The purpose of the waiting time of 2 min between impulse
applications is to allow the ion concentration to approach equilibrium after being depleted by the electric field imposed
during an impulse withstand or being enhanced by the breakdown processes which occur during an impulse
breakdown. The time constant for approach to equilibrium is approximately 2 min.

5.8.1.7.3 Switching surge

Switching surge impulse voltage at the rated withstand value shall be applied between the main bus and ground and
across all isolating gaps. Both positive and negative 250 by 2500 us impulses are to be used. See IEEE Std C37.09-
1979, ANSI C37.06-1987, and IEC 517 : 1990.

5.8.1.7.4 Partial discharge

All internal portions of the gas-insulated system shall be tested for partial discharge at 150% of rated maximum phase-
to-ground voltage on the downward excursion of voltage from the power frequency withstand voltage. Extinction of
the partial discharge must occur above the 150% point. Partial discharge tests shall be made using PD test apparatus
with a sensitivity of 5 pC or better.

5.8.1.8 Electrical and mechanical life tests

Mechanical endurance tests shall be made on all circuit breakers, disconnects, and ground switches, in accordance
with IEEE Std C37.30-1992 and IEEE Std C37.09-1979. This does not apply to fault-making ground switches.
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Additional electrical and mechanical life tests shall be made to demonstrate life performance of bellows, elbows, or
expansion joints used to compensate for thermally-induced movements, and to sliding electrical contacts used to tie
electrically floating components to the conductor or enclosure.

Tests must ensure that all sliding contacts, sliding joints, bellows, and elbows with angular displacement or other
means of compensating for thermally induced movements be tested such that electrical current, mechanical forces and
movement, and temperature cycles over the extreme conditions are adequately simulated over the life of the
equipment.

The tests and criteria of acceptance shall be subject to agreement between the user and the manufacturer.

Tests to demonstrate the switching capability of the circuit breakers, disconnect switches, and ground switches shall be
made in accordance with IEEE Std C37.30-1992 and IEEE Std C37.09-1979. All switching devices fitted with
mechanical interlocks shall be subjected to 50 cycles of mechanical operation to check the effectiveness of the
interlocks. All interlocks shall be set to prevent operation of the switching device. One attempt shall be made to operate
the switching device applying only normal operating forces and without adjusting the switching device or interlock.

5.8.1.9 Pressure tests

Pressure tests shall be performed on one sample of each component or assembly making up the substation in
accordance with 5.2.1.7.

5.8.1.10 Weatherproof tests

If the equipment is to be installed outdoors, the design shall be subjected to weatherproof tests. Tests shall be agreed
to between the user and the manufacturer, and shall simulate rain, ice, wind-driven snow, humidity, and other
conditions as applicable.

5.8.1.11 Shipping tests

Subject to agreement between the manufacturer and the user, the manufacturer shall demonstrate that the equipment
can be shipped from the factory to the site without being damaged. Methods of demonstration may include previous
experience with similar equipment shipped by similar modes of transportation, shipping tests in which representative
equipment is shipped, loaded, and unloaded, vibration tests to simulate shipping conditions, and weatherproof tests to
check the adequacy of packing.

5.8.1.12 Internal arcing tests

Subject to agreement between the user and the manufacturer, tests shall be made to demonstrate that the equipment can
safely withstand the effects of an internal arcing fault. Such tests shall demonstrate that the compartment that has the
least likelihood of withstanding the pressure and temperature rise in the event of arcing shall be contained or safely
vented (see 5.2). See IEC 517 : 1990.

5.8.1.13 Insulator tests

The thermal performance of each spacer insulator design shall be verified by subjecting five insulators to ten thermal
cycles each. A thermal cycle is defined as the following:

a) 4 h at an ambient temperature of —-40 °C
b) 2 h at room temperature

¢) 4 h at an ambient temperature of +105 °C
d) 2 h at room temperature
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After the test sequence, all spacer insulators shall meet all of the requirements of 5.2 and 5.8.2 item b) and shall have
no visible cracks (see CENELEC EN 50 089-1992).

5.8.2 Routine tests
The following routine tests shall be performed at the factory on every unit following its manufacture:

a) Pressure test of cast and fabricated enclosures.

b) Gas leakage tests shall confirm the guaranteed leakage rates, including leakage tests across the gas barriers,
if applicable.

¢) Dielectric tests of auxiliary circuits.

d) Measurement of the resistance of the main circuit.

e) Tests for continuity of auxiliary circuits.

f)  Tests on the resistors, heaters, coils, and interlocks in the control mechanism.

g) Operating tests on the auxiliary electrical, pneumatic, and hydraulic devices, at the limits of range of
operating values, on all devices.

h) Timing tests on operating assemblies.
i)  Stored energy system tests.

j) A power frequency withstand test shall be performed on each shipping section at the rated withstand voltage
for 1 min (see table 1). A partial-discharge test shall be made in accordance with 5.8.1.7.4. Power frequency
withstand and partial-discharge tests shall be performed after the section has undergone all indicated
mechanical tests.

k) Tests on the gas density relay settings.
5.9 Field testing
5.9.1 Mechanical tests—Leakage

All compartments shall be filled with SFg to the normal pressure and leak tested to ensure compliance with the
specified leak rate.

All field-assembled joints and interconnecting gas piping shall also be checked for leaks.

5.9.2 Operational tests

All operating mechanisms for the circuit breaker, disconnecting switches, grounding switches, and load break
switches shall be checked for proper contact rod alignment and contact travel. All mechanical interlocks shall be
tested.

All exterior mechanical position indicators shall be checked for proper adjustment and indication.

The sealed assembly shall be tested to ensure that the moisture content of the SFg gas is below the level specified by
the manufacturer.

5.9.3 Electrical tests

The GIS grounding connections shall be tested for electrical continuity.
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Resistance measurements shall be performed on all the bus connecting joints, circuit breakers, disconnecting switches,
grounding switches, and load break switch contacts to verify proper contact alignment.

Because of the inaccessibility to live parts, it is not possible to measure the resistance of individual components. The
resistance readings may be for several components in series. The vendor shall supply factory resistance values of the
accessible components in series as a base for progressive testing in the field.

5.9.3.1 Dielectric tests

The minimum test procedure shall be a low-frequency (45-200 Hz) conditioning test at voltage levels specified by the
manufacturer. The conditioning test shall be followed by a 1 min low-frequency withstand test at 80% of the rated low-
frequency withstand of table 1. Other tests can be performed subject to user-manufacturer agreements.

5.9.3.2 Test conditions

Tests shall be made on each phase-to-ground. A three-phase enclosure design shall be tested with the enclosure and the
other two phases grounded. Before dielectric tests are initiated, all power transformers, surge arresters, and voltage
transformers (if applicable) shall be disconnected. The voltage shall be applied in steps and gradually raised as
specified by the manufacturer to the full field test voltage level (see 5.9.3.1).

Occasional flashovers may occur during the conditioning. The acceptability of flashovers during conditioning depends
on whether the flashover may have caused damage to an insulator. The likelihood of such damage is dependent on the
voltage level, the length of bus duct connected to the voltage source, and the particular design characteristics of the
insulator. If the equipment successfully withstands full field test voltage after a conditioning breakdown has occurred,
it can generally be expected that no reduction in dielectric strength will occur in service.

Due to the restrictions of the test facilities, it may be necessary to isolate sections of the equipment and test each
section separately. To do this may require that portions of the equipment are subjected to more than one test procedure.
When the equipment being tested is connected to equipment which is in service, isolation and grounding shall be
provided to ensure that the test voltage cannot cause service disruptions.

5.10 Shipment and storage

Each shipping unit shall be provided with impact devices, when applicable. Equipment shall be sealed and protected
for outdoor storage.

5.11 Installation

Manufacturers shall provide detailed and specific installation instructions and drawings, and shall have experienced
field service personnel available as agreed to between the user and the manufacturer.

5.12 GIS nameplates
Symbols on GIS nameplates shall be in accordance with IEEE Std 315-1975.

Nameplates of the following types shall be furnished in a convenient, central location to provide information for
operation and maintenance:

a) One-line diagram nameplate

b) GIS ratings nameplate

¢) Equipment nameplate

d) Nameplates for high-voltage cable terminations
e) Gas system nameplate
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5.12.1 One-line diagram

The one-line diagram nameplate shall show the following:

a)
b)
c)
d)
e)
f)
g)
h)
)
J)
k)
)
m)
n)
0)
p)

A one-line diagram of the GIS

GIS nomenclature

Power transformers

Circuit breakers

Disconnecting switches

Interrupter switches (distinguished by interrupting capability)
Grounding switches (distinguished by fault closing capability)
Surge arresters

Voltage transformers

Current transformers

Cable terminations

Air bushings

Gas-oil bushings

Gas barriers

Manufacturer’s type and serial number

Year of manufacture

IEEE Std C37.122-1993

When the installation is an expansion of an existing substation, the one-line diagram shall show and identify the
existing equipment and the new equipment as specified by the user.

5.12.2 Ratings

;EThe GIS ratings nameplate shall show the following ratings:

a)
b)
c)
d)

e)

g)
h)

)
J)
k)
)
m)

n)

Maximum continuous voltage
System frequency

Maximum and minimum ambient temperature

Maximum continuous currents (at 40 °C ambient temperature) of equipment for which ratings are not shown
on the nameplate described in 5.12.1 (if needed for clarification, current ratings shall be shown on the one-

line diagram nameplate)

Rated lightning impulse level (BIL)
Power frequency for 1 min (factory test)
Switching surge (if applicable)

Short-circuit currents
1) Symmetrical interrupting (rms)
2)  Short time (rms)
3) Close and latch (rms and peak)

Total weight of gas at rated density

Nominal gas pressure at 20 °C (filling)

Recommended minimum operating gas pressure at 20 °C
Maximum acceptable gas pressure at 20 °C
Recommended moisture limits of gas insulation (ppmv)

Auxiliary voltages
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0) Contract orders
p) Total weight of equipment
q) Alarm and trip pressures

r) Curves for SF¢ showing nominal alarm and filling pressures vs. temperatures
The ratings nameplate shall state to which of the GIS equipment the ratings apply.
-5.12.3 Equipment nameplates

“Serial numbers and other data that are not common to all units of a category of equipment shall be shown on the
‘nameplates mounted on the equipment itself.

f:5.12.4 Nameplate for high-voltage cable terminations

The nameplate shall be mounted in a conspicuous location and the following information shall appear on the
nameplate, as appropriate:

a) Manufacturer’s name, type, and designation number

b) Insulation class (rated maximum voltage)

¢) Rated lightning impulse level (BIL)

d) Rated cable fluid pressure

e) Maximum and minimum cable conductor size

f)  Maximum and minimum cable insulation diameter

g) Rated switching impulse level (SIVVL)

h) Rated internal (SF¢) gas density (stated in pressure and temperature)

i)  Maximum allowable force applied in any direction at the external terminal
j)  Voltage tap, capacitance C1 and C2

5.12.5 Insulating gas system

The insulating gas system nameplate shall show the following:
a) Complete gas system
b) Gas density monitors
c) Pressure gauges

d) Interconnections between gas compartments
e) Valves on exterior piping

6. Bibliography

This bibliography consolidates all previous information and updates the entries to early 1993, inclusive. Earlier
bibliographies can be found in the following publications:

IEEE Transactions on Power Apparatus and Systems (PA&S), vol. 101, no. 11, Nov. 1982, pp. 4289-4315.

IEEE Transactions on Power Delivery (PWRD), vol. 4, no. 2, Apr. 1989, pp 1003-1020.

IEEE Transactions on PWRD, vol. 8, no. 1, Jan. 1993, pp. 73-82.

18 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

IEEE Std C37.122-1993

Table of Contents

6.1 Dielectric

6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6

AC, impulse, and time/voltage characteristics
Basic physics

Corona and breakdown

Effects of particles and surface roughness
Gas decomposition and aging

Gaseous dielectrics

6.2 Equipment

6.2.1 Station design

6.2.2 Station installation and operation

6.2.3 Transmission line design

6.2.4 Transmission line installation and operation
6.2.5 Bus/conductor and enclosure

6.2.6 Circuit breaker

6.2.7 Instrument transformers

6.2.8 Insulators and barriers

6.2.9 Isolating and grounding devices

6.2.10  Power transformers, capacitors, and reactors
6.2.11  Surge arresters

6.2.12  Terminations

6.2.13  Equipment design

6.2.14  Bushings

6.3 General

6.3.1 Direct current application

6.3.2 Insulation coordination and surge protection
6.3.3 Gas handling and monitoring

6.3.4 Grounding

6.3.5 Reliability and safety

6.3.6 Testing and maintenance

6.4 Index of authors

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

[B] Entry No.

1-562
1-47
48-151
152-346
347-404
405465
466-562
563-1249
563-670
671-752
753-857
858-898
899-914
915-1044
1045-1053
1054-1116
1117-1152
1153-1175
1176-1188
1189-1199
1200-1237
1238-1249
1250-1518
1250-1280
1281-1346
1347-1382
1383-1394
1395-1423
1424-1518

pages 115-148

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.

19



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

6.1 Dielectric
6.1.1 AC, impulse, and time/voltage characteristics

[B1] Airey, D. R., and Abbott, P. M., “A direct comparison of the interrupter and arc properties of SF¢ and N,,” IEE
Third International Conference on Gas Discharges, no. 118, pp. 512-516, Sept. 1974.

[B2] Akiyama, H., et al., “Voltage-current characteristics of high-current pulsed discharges in SFg,” Electrical
Engineering in Japan, vol. 111, no. 3, pp. 29-36, 1991.

[B3] Baron, B., and Gacek, Z., “Computation of electric field distribution inside high voltage metalclad SF¢ buses,”
Seventh International Symposium on High Voltage Engineering, vol. 1, pp. 89-91, 1991.

[B4] Boggs, S. A., and Fujimoto, N., “Techniques and instrumentation for measurement of transients in gas-insulated
switchgear,” IEEE Transactions on Electrical Installation, vol. ET-19, no. 2, pp. 87-92, Apr. 1984.

[B5] Borin, V. N., “Voltage-time characteristics of compressed sulfur hexafluoride discharge,” IEEE Second
International Conference on Gas Discharges, no. 90, pp. 329-331, 1972.

[B6] Borin, V. N, et al., “Characteristics of SFg insulation under operating conditions in high-voltage apparatus,”
CIGRE, Paper 15-006, 8 pages, Aug. 1978.

[B7] Chu, F. Y.; Boggs, S. A.; and Law, C. K.; “Studies of power arc faults in SFg insulated equipment,” IEEE Power
Engineering Society Winter Meeting, Paper F80 225-3, 7 pages, Feb. 1980.

[B8] Chu, F. Y.; Law, C. K.; and Boggs, S. A.; “Dynamics of power arcs in co-axial electrode geometry,” Second
International Symposium on Gaseous Dielectrics, pp. 418-428, Mar. 1980.

[B9] Cohen, E. H., “The electric strength of highly compressed gases,” Proceedings, IEE, vol. 103, pt. A, pp.57-68,
1956.

[B10] Cookson, A. H., and Pedersen, B. O., “Thermal measurements in a 1200 kV compressed gas insulated
transmission line,” Seventh IEEE Power Engineering Society Transmission and Distribution Conference and
Exposition, Atlanta, Ga., pp. 163—167, Apr. 1979.

[B11] Coufal, O.; Fidler, A.; and Stevanova, M.; “Composition of SFg for temperatures up to 6000K and pressures
from 0 to 1 MPa,” ACTA Technica, Ceskoslovensk Akademie Ved. (Czechoslovakia), vol. 30, no. 5, pp.575-584, 1985.

[B12] Cronin, J. C., “Insulation problems in high-voltage gas-insulated apparatus,” IEEE Power Engineering Society
Transmission and Distribution Underground Conference, no. 72-CHO-608-0-PWR (suppl.), pp. 323-325, Jan. 1973.

[B13] Dale, S. J., and Wagenaar L. B., “Voltage-time characteristics of breakdown in SFg,” Proceedings of the Third
International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 259-266, Mar. 1982.

[B14] Diessner, A. “Studies on Compressed Gas Insulation.” Master’s thesis, Massachusetts Institute of Technology,
1969.

[B15] Dincer, M. S., and Gokmen, A., “Electrical field breakdown of SFg in crossed magnetic fields,” Journal of
Physics D: Applied Physics, vol. 25, no. 6, pp. 942-944, June 14, 1992.

[B16] Dubanton, C., et al., “Performance of metal-clad SF¢ insulated substations under various dielectric stresses,”
CIGRE, Paper 33-08, 11 pages, Aug. 1976.

20 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B17] EPRI, “Study of Gas Dielectrics for Cable Insulation,” EPRI,Project 7802 and ERDA E(49-18)-1556, Final
Report, 153 pages, Oct. 1977.

[B18] Graaf, H. P., et al., “Axially-blown SFg arcs around current zero,” Applied Physics B., vol. B36, no. 1, pp. 33—
40, Jan. 1985.

[B19] Hampton, B. F., “SF¢ gas—The new insulator,” Engineering, pp. 116-118, Feb. 1977.

[B20] Hayashi, H., et al., “Flashover characteristics of SF¢ gas under interphase switching impulse voltages of
opposite polarities,” Electrical Engineering in Japan, vol. 94, no. 1, pp. 72-79, 1974.

[B21] Hidaka, K.; Matsumoto, S.; and Kouno, T.; “Cryoresistive gas insulated line,” Cryogenics, vol. 30, no. 1, pp.
72-74, Jan. 1990.

[B22] Hirooka, K., and Shirai, M., “Thermal characteristics of SFg,” Journal Chem. Soc. (Japan), vol. 2, pp. 165—
169,1980.

[B23] Ibuki, K.; Sakuma, S.; and Araki, H.; “Dynamic characteristics of inductive current chopping by SFg arc,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, pp. 184—187,1992.

[B24] Kanno, Y., et al., “The short-circuit electromagnetic force of the three-phase encapsulated gas-insulated bus
bar,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-103, no. 6, pp. 1386-1396, June 1984.

[B25] Kobayashi, S., et al., “Nonuniform electric field flashover characteristics of GIS against very fast transient
overvoltages,” Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 17-20, 1991.

[B26] Murase, H., et al., “Disconnect switch operation,” IEEE Transactions on Power Apparatus and Systems, vol.
PAS-104, no. 1, pp. 157-165, Jan. 1985.

[B27] Nitta, T.; Shibuya, Y.; and Fujiwara, Y.; “Voltage-time characteristics of electrical breakdown in SFg,” IEEE
Transactions on Power Apparatus and Systems, vol. 94, no. 1, pp. 108115, Jan./Feb. 1975.

[B28] Noeske, H. O., “Arc thermal recovery speed for various gases and gas mixtures,” IEEE Transactions on Power
Apparatus and Systems, vol. T-PAS, pp. 46B—4621, Nov. 1981.

[B29] Pack, S., and Gorablenkow, J., “Measurements on very fast transients propagation in GIS-components,”
Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 51-54, 1991.

[B30] Perkins, J. F., and Frost, L. S., “Dielectric recovery and predicted ac performance of blown SFg arcs,” IEEE
Transactions on Power Apparatus and Systems, vol. 91, no. 2, pp. 368-375, Mar./Apr. 1972.

[B31] Perkins, J. F., and Frost, L. S., “Magnetic pumping effect on dielectric recovery of blown SFg arcs,” IEEE
Transactions on Power Apparatus and Systems, vol. 91, no. 2, pp. 376-380, Mar./Apr. 1972.

[B32] Pfeiffer, W.; Zimmer, V.; and Zipfl, P.; “Predischarge development and dielectric strength of N,, SFg and
SFe¢N,-mixtures in strong non-uniform electrical fields,” Seventh International Symposium on High Voltage
Engineering, vol. 3, pp. 103—106, 1991.

[B33] Rizk, F. A. M., et al., “SF¢ and SF¢-N, coaxial cylinder gaps —Impulse breakdown voltage-line curves,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 4460—4471, Dec. 1982.

[B34] Roth, A. W., and Owens, J. B., “Dielectric investigations of components for gas insulated switching stations and
conductor systems for extra high voltages,” CIGRE, Paper 23-03, p. 7, Aug. 1970.

Copyright © 1993 IEEE All Rights Reserved 21
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B35] Schmidt, W., and Szente-Varga, H. P., “Effects of humidity on the electrical strength of SF¢ gas insulated H. V.
equipment,” Canadian Communication and Power Conference, 2 pages, Nov. 1974.

[B36] Skipper, D. J., and McNeall, P. 1., “Impulse-strength measurements on compressed gas insulation for EHV
power cables,” Proceedings, IEE, vol. 112, no. 1, pp. 103-105, Jan. 1965.

[B37] Sudhakar, C. E., and Srivastava, K. D., “Electric field computation from probe measurements of charge on
spacers subjected to impulse voltages,” Proceedings of the Fifth International Symposium on High Voltage
Engineering, Braunschweig, West Germany, I[EEE/CIGRE, vol. 2, p. 33.14/1-4, Aug. 1987.

[B38] Sudhakar, C. E., and Srivastava, K. D., “Surface charge accumulation on spacers in SFg insulated systems under
switching impulses,” Conference Record of IEEE International Symposium on Electrical Insulation, Washington,
D.C., pp. 221-224, June 1986.

[B39] Takagi, T., et al., “Dielectric strength of SF¢ gas and three-core type CGI cables under inter-phase switching
impulse voltages,” IEEE Transactions on Power Apparatus and Systems, vol. 93, no. 1, pp. 354-359, Jan./Feb. 1974.

[B40] Takuma, T., and Watanabe, T, “Impulse coronas in long gaps in high-pressure SFg gas,” Electrical Engineering
in Japan, vol. 91, no. 2, pp. 167-175, 1971.

[B41] Takuma, T.; Watanabe, T.; and Kita, K.; “Flashover characteristics of compressed SFg at very long gaps for
various impulse waves,” IEEE Transactions on Power Apparatus and Systems, vol. 91, no. 6, p. 2262, Nov./Dec.
1972.

[B42] Teich, T. H., and Zaengl, W. S. “The Dielectric Strength of an SFg Gap.” In Current Interruption in High
Voltage Networks, edited by K. Ragaller, pp. 269-297. New York: Plenum Press, 1978.

[B43] Torshin, Y. V., “Electrical strength of sulfur hexafluoride at high pressure and at the liquid state,” IEE Third
International Conference on Gas Discharges, no. 118, pp. 389-393, Sept. 1974.

[B44] Wang, You Lin, “An analysis and calculation of quenching properties of SFq-He,” Seventh International
Symposium on High Voltage Engineering, vol. 3, pp. 87-89, 1991.

[B45] Weck, K. H., and Fischer, A., “Dielectric strength of air and SFq insulation under non-standard lightning
impulses,” CIGRE SC 33 Colloquium, 44 pages, June 1975.

[B46] Wohlmuth, M., “Measurement and calculation of lift-off fields and charges for free moving particles,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 1, pp. 414417,
1992.

[B47] Yashima, M.; Fujinami, H.; and Takuma, T.; “Breakdown characteristics of SFg in nonuniform fields under
steep-fronted oscillating impulse voltages,” Proceedings of the Tenth International Conference on Gas Discharges
and Their Applications, vol. 1, pp. 426429, 1992.

6.1.2 Basic physics

[B48] Abdel-Salem, A., and Abul-Shohoud, W., “Effect of polarity on the breakdown voltage of gas gaps,” Second
International Symposium on Gaseous Dielectrics, pp. 108—114, Mar. 1980.

[B49] Agostino, R., and Flamm, D. L., “Plasma etching of Si and SiO, in SF4-O, mixtures,” Journal of Applied
Physics, vol. 52, no. 1, p. 162, Jan. 1981.

[B50] Airey, D. R., “Axial and radial heat transport in high temperature SF¢ arc,” Journal of Physics D., vol. 12, 1979.

22 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B51] Airey, D. R., “Simple convection-loss dominated model for optically-thick SFg arcs,” Proceedings, IEE, vol.
125, no. 8, pp. 770-775, Aug. 1978.

[B52] Airey, D. R.; Richards, P. H.; and Swift, J. D.; “Anomalous electrical conductivity enhancement in very high
current SFg arcs,” IEE Fourth International Conference on Gas Discharges, no. 143, pp. 8-11, Sept. 1976.

[B53] Airey, D. R.; Richards, P. H.; and Swift, J. D.; “Spectroscopic analysis and core formation in high current, gas
flow stabilized SFg arcs,” IEE Third International Conference on Gas Discharges, no. 118, pp. 488-492, Sept. 1974.

[B54] Airey, D. R., and Urwin, R. J., “Energy balance of a high current SFg interrupter arc,” IEE Fourth International
Conference on Gas Discharges, no. 143, pp. 63—66, Sept. 1976.

[B55] Allied Corporation, “Sulphur Hexafluoride,” Technical Bulletin, 1984.

[B56] Ashbaugh, P. G.; McAdam, D. W.; and James, M. F.; “SF—Its properties and uses as a gaseous insulator in
Van der Graaf accelerators,” IEEE Transactions on Nuclear Science, vol. NS-12, p. 266, June 1965.

[B57] ASTM D2685-84, Test Method for Nitrogen and Carbon Tetrafluoride in Sulfur Hexafluoride by Gas
Chromatography.

[B58] Babcock, L. M., and Streit, G. E., “lon molecule reactions of SFg: Determination of L.P., A.P., and D(SFs-F),”
Journal of Chem. Phys., vol. 74, no. 10, p. 5700, May 1981.

[B59] Baker, A., et al., “Study or arc by-products in gas-insulated equipment,” EPRI, Report EL-1646, Dec. 1980.

[B60] Beaty, E.; Dutton, J.; and Pitchford, L.; “Electron swarm data relevant to high voltage insulation,” Second
International Symposium on Gaseous Dielectrics, pp. 25-31, Mar. 1980.

[B61] Bernard, G., “Electric faults mastery in high voltage SFg-insulated substations,” Revue Generale de
I’Electricite, no. 4, pp. 231-249, Apr. 1982.

[B62] Bhalla, M. S., and Craggs, J. D., “Measurement of ionization and attachment coefficients in sulfur hexafluoride
in uniform fields,” Proceedings of the Physical Society, vol. 80, pp. 151-160, 1962.

[B63] Binns, D. F., and Daragan, C. L., “Statistical time lags in mixtures of SF¢ and air,” British Journal of Applied
Physics, vol. 16, pp. 181-183, 1965.

[B64] Binns, D. F., and Hood, R. J., “Breakdown in sulfur hexafluoride and nitrogen under direct and impulse
voltages,” Proceedings, IEE, vol. 116, no. 11, pp. 1962—-1968, Nov. 1969. Correspondence, vol. 117, no. 5, pp. 1055-
1056, May 1970.

[B65] Binns, D. F., and Mansoor, E F., “Breakdown in a horizontal gas-filled duct containing a heated bus bar,” IEE
Fourth International Conference on Gas Discharges, no. 143, pp. 67-70, Sept. 1976.

[B66] Blair, D. T. A.; Macleod, N. M.; and Orr, J. S.; “Radiation from gases in the vacuum ultra-violet range,” IEE
Third International Conference on Gas Discharges, no. 118, pp. 68-72, Sept. 1974.

[B67] Blair, D. T. A.; Macleod, N. M.; and Orr, J. S.; “Radiation in the vacuum ultraviolet from discharges in gas
mixtures,” IEE Fourth International Conference on Gas Discharges, no. 143, pp. 401-403, Sept. 1976.

[B68] Boeuf, J. P., et al., “Calculations of transport parameters in SF¢ for a non-equilibrium medium by Monte Carlo
and Boltzmann methods,” Proceedings of the Seventh International Conference on Gas Discharges and Their
Applications, pp. 347-349, Sept. 1982.

Copyright © 1993 IEEE All Rights Reserved 23
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B69] Bortnik, I. M., and Cooke, C. M., “Electrical breakdown and the similarity law in SFg at extra high voltages,”
IEEE Transactions on Power Apparatus and Systems, vol. 91, no. 5, pp. 2196-2203, Sept./Oct. 1972.

[B70] Bott, J. F., and Jacobs, T. A., “Shock tube studies of SF¢,” Journal of Chem. Phys., vol. 50, pp. 3850-3855,
1969.

[B71] Boyd, H. A., and Crichton, G. C., “Measurements of ionization and attachment coefficient in SFg,”
Proceedings, IEE, vol. 118, no. 12, pp. 1872-1877, Dec. 1971.

[B72] Browne, T. E., Jr., and Strom, A. P., “Interruption of capacitance charging currents in sulfur hexafluoride,”
AIEE Transactions, vol. 75, pt. 3, pp. 1357-1361, 1956.

[B73] Camilli, G., and Chapman, J. J., “Gaseous insulation for high-voltage apparatus,” AIEE Transactions, vol. 66,
pp- 1463-1470, 1947.

[B74] Camilli, G.; Liao, W.; and Plump, R. E.; “The dielectric behavior of some fluorogases and their mixtures,” AIEE
Transactions, vol. 74, pt. 1, pp. 637-642, Nov. 1955.

[B75] Castonguay, J.; Theoret, A.; and Gilbert, R.; “Arc degradation of SFg in the presence of polymeric materials,”
IEEE International Symposium on Electrical Insulation, no. 78CH1287-2-EI, pp. 162-166, June 1978.

[B76] Chalmers, I. D., et al., “Leader development in short point plane gaps in compressed SFg,” IEE, Proceedings A
(G.B.), vol. 131, no. 3, pp. 159-163, May 1984.

[B77] Cherneera, L. L, et al., “Investigating the properties of sulfur hexafluoride (SF¢),” Power Engineering, vol. 21,
no. 4, pp. 95-102, 1983.

[B78] Christophorou, L. G., Electron-Molecule Interactions and Their Applications. Academic Press, 1984.
[B79] CIGRE, Discussion “Group 15, Insulating materials,” CIGRE, vol. 1, 48 pages, 1976.

[B80] Compton, R. N.; Reinhardt, P. W.; and Cooper, C. D.; “Collisional ionization between fast alkali atoms and
selected hexafluoride molecules,” Journal of Chem. Phys., vol. 68, no. 5, p. 2023, Mar. 1978.

[B81] Cooke, C. M., and Cookson, A. H., “The nature and practice of gases as electrical insulators,” IEEE
Transactions on Electrical Insulation, vol. EI-13, no. 4, pp. 239-248, Aug. 1978.

[B82] Craggs, J. D., and Meek, J. M., “Electrical discharges in SF¢,” International Conference on Gas Discharges and
the Electricity Supply Industry, pp. 338-347, 385-389, 1962.

[B83] Crichton, B. H.; Tedford, D. J.; and Chalmers, P.; “The temporal growth of ionization in long uniform field gaps
in air and sulphur hexafluoride,” IEE Third International Conference on Gas Discharges, no. 118, pp. 100-104, Sept.
1974.

[B84] Davidson, J. C., “Charge movement on dielectric surfaces in high pressure gases,” IEE Colloquium on
Breakdown and Discharge Phenomena on Insulating Surfaces in Gas Media and Vacuum, Digest no. 1975/26, pp. 2/
1-2/4, Nov. 1975.

[B85] Dincer, M. S., and Raju, G. R., “Monte Carlo simulation of the motion of electrons in SFg in uniform electric
field,” Journal of Applied Physics, vol. 54, no. 11, p. 6311, 1983.

[B86] Dudukovic, P R., “Conduction in SFg at high electrical stress-coffespondence,” Proceedings, IEE, vol. 117, no.
12, pp. 2333-2335, Dec. 1970.

24 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B87] Dutton, J., “The basic physics of gaseous dielectrics,” International Symposium on Gaseous Dielectrics, no.
: CONF-780301, pp. 2-27, Mar. 1978.

“[B88] Dutton, J.; Harris, F. M.; and Jones, G. J.; “Departures from Paschen’s Law for sulfur hexafluoride,”
< Proceedings, IEE, vol. 118, no. 5, pp. 732-733, May 1971.

3: [B89] Edelson, D., et al., “Electrical decomposition of SF¢,” Industrial and Engineering Chemistry, vol. 45, pp. 2094—
2096, Sept. 1953.

[B90] Erme, M., “Electron emission currents in compressed SFg in the coaxial cylindrical field,” IEE Fourth
International Conference on Gas Discharges, no. 143, pp. 191-194, Sept. 1976.

[B91] Fehsenfeld, F. C., “Electron attachment to SFg,” Journal of Chem. Phys., vol. 53, no. 5, p. 2000, 1970.

[B92] Finer, E. G., and Harris, R. K., “High resolution nuclear magnetic resonance spectroscopy of
pentafluorosulphur compounds 3,” Spectrochimica Acta., Pergamon Press, vol. 24A, 1968, p. 1939.

[B93] Frost, L. S., and Lieberman, R. W., “Composition and transport properties of SF¢ and their use in a simplified
enthalpy flow arc model,” Proceedings, IEEE, vol. 59, no. 4, pp. 474—484, Apr. 1971.

[B94] Fukuda, S., et al., “Recent studies on arc behaviors around current zero in SF¢ gas,” CIGRE, Paper 13-03, 10
pages, June 1968.

[B95] Garzon, R. D., “The effects of SF4-N, mixture upon the recovery voltage capability of a synchronous
interrupter” IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 1, pp. 140144, Jan./Feb. 1976.

[B96] “Gases for EHV insulation,” Electrical Review, vol. 178, no. 1, pp. 132-134, Jan. 28, 1966.

[B97] Howard, P. R., “Insulation properties of compressed electronegative gases,” Proceedings, IEE, vol. 104, pt. A,
pp. 123-138, 1957.

[B98] Hudis, M., “Arc recovery measurements in sonic flow fluorocarbon gas arcs.” Abstract in IEEE Transactions on
Power Apparatus and Systems, vol. 93, no. 4, p. 1020, July/Aug. 1974.

[B99] Inaba, T., “Analytical similarity between stabilized arc characteristics and transport properties in gases,” IEE
Third International Conference on Gas Discharges, no. 118, pp. 28-31, Sept. 1974. Also published in Electrical
Engineering in Japan, vol. 94, no. 2, p. 1/7, 1974.

[B100] Kinsinger, R. E., and Noeske, H. O., “Relative arc thermal recovery speeds in different gases,” IEE Fourth
International Conference on Gas Discharges, no. 143, pp. 24-28, Sept. 1976.

[B101] Knudsen, N. H., “Experimental investigation concerning influence of electron emission on the withstand
performance of SF¢ gaps,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-104, no.2, pp. 454457,
Feb. 1985.

[B102] Kopainsky, J., and Schade, E., “Investigation of a rotating, magnetically-driven SFg arc,” IEE Fourth
International Conference on Gas Discharges, no. 143, pp. 83-85, Sept. 1976.

[B103] Krenck, R, “Ionization equilibrium and electrical conductivity of partially ionized gases in a strong and time-
dependent electrical field, and the application to SFg,” Acta Tech CSAV (Czechoslovakia), vol. 29, no.6, pp. 722-750,
1984.

[B104] Lann, J. S., “Review of properties and applications of currently available fluorocarbon dielectric gases,” Doble
Client Conference, sec. 10, pp. 501-507, Apr. 1976.

Copyright © 1993 IEEE All Rights Reserved 25
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B105] Lawrence, R. C.; Doctor, S. R.; and Martin, E. C.; “Development of radiographic parameters for evaluation of
energized compressed gas-insulated systems,” International Symposium on Gaseous Dielectrics, no. CONF-780301,
pp. 380-381, Mar. 1978.

[B106] Le Ny, R.; Charrier, J.; and Boulloud, A.; “Simple models in room air simulating the influence of conducting
microrugosity of the electrodes on the breakdown voltage in compressed gases,” IEE Fourth International Conference

on Gas Discharges, no. 143, pp. 121-124, Sept. 1976.

[B107] Leadon, R. E., et al., “Effect of ambient gas on arc initiation characteristics in soil,” IEEE Transactions on
Nuclear Science (U.S.), vol. NS-30, no. 6, pp. 4572-4576, Dec. 1983.

[B108] Lee, Z. Y, “Time resolved observation of electron swarms in SFg-CO, mixtures,” 1984 Annual Report of the
Conference on Electrical Insulation and Dielectric Phenomena, Claymont, Del., pp. 381-386, Oct. 1984.

[B109] Leeds, W. M.; Browne, T. E., Jr.; and Strom, A. P.; “The use of SFg for high power arc quenching,” AIEE
Transactions on Power Apparatus and Systems, vol. 74, pt. 3, pp. 906-909, 1957.

[B110] Lingal, H. J.; Strom, A. P.; and Browne, T. E., Jr.; “Investigation of arc-quenching behavior of sulfur
hexafluoride,” AIEE Transactions, vol. 72, pt. 3, pp. 242-246, Apr. 1953.

[B111] Luxa, G., et al., “Paschen curve for sulfur hexafluoride (SFg),” CIGRE, Electra, no. 32, pp. 75-82, Jan.1974.

[B112] Lyman, J. L., “A model for unimolecular reaction in SFg,” Journal of Chem. Phys., vol. 68, p. 1868, Sept.
1977.

[B113] Manion, J. P.; Philosophos, J. A.; and Robinson, M.; “Arc stability of electronegative gases,” IEEE
Transactions on Electrical Insulation, vol. 2, pt. 1, 1967.

[B114] McGeehan, J. P., et al., “Negative ion/molecule reactions in SF¢,” Journal of Physics D., vol. 8, p. 153, 1975.

[B115] Mears, W. H.; Rosenthal, E.; and Sinka, J. V.; “Physical properties and virial coefficients of sulfur
hexafluoride,” Journal of Physical Chemistry, vol. 73, no. 7, pp. 2254-2261, July 1969.

[B116] Misaki, T., et al., “Techniques for charge simulation analysis of three-dimensional field distribution in SFg
gas-insulated cables,” IEEE Power Engineering Society Winter Meeting, Paper A80 056-2, 1 page, Feb. 1980.

[B117] Miyamoto, T., and Kamatani, A., “Application of a time-resolved-type panoramic mass spectrometer to the
studies of arc-quenching reactions in SF¢ gas,” Electrical Engineering in Japan, vol. 85, no. 4, pp. 30-39, 1965.

[B118] Murano, M., et al., “Heavy current clogging phenomena in SF¢ gas arc.” Abstract in IEEE Transactions on
Power Apparatus and Systems, vol. 93, no. 5, p. 1735, Nov./Dec. 1974.

[B119] Nabuaki, K.; Matsuura, K.; and Natsume, F.; “Fundamental technologies of SF gas-insulated switchgear,”
Fuji Elect. Review, vol. 30, no. 2, pp. 67-73, 1984.

[B120] Narbut, P., et al., “Factors controlling electric strength of gaseous insulation,” AIEE Transactions on Power
Apparatus and Systems, vol. 78, pt. 3A, pp. 545-550, Aug. 1959.

[B121] Nitta, T., “Time dependence of breakdown voltage and endurance testing of compressed gas insulation,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 3055-3065, June 1981.

[B122] Noto, F.; Yoshimura, N.; and Shindo, H.; “Effects of void gas on the growth of trees,” Electrical Engineering
in Japan, vol. 91, no. 3, pp. 58-65, 1971.

26 B - ~ Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B123] Okabe, S., and Kouno, T., “Experimental and theoretical investigations of flashover properties of SF¢ and
CC1,F, gas mixtures,” Japan Journal of Applied Physics (Japan), vol. 24, pt. 1, no. 7, pp. 836-842, July 1984.

[B124] Pai, R. Y, and Garrity, T. F., “Basic discussion panel—Summary,” International Symposium on Gaseous
Dielectrics, no. CONF-780301, pp. 414-427, Mar. 1978.

[B125] Pedersen, A., and Munk-Nielsen, T., “Time lags in SFq in a uniform field gap,” IEE Third International
Conference on Gas Discharges, no. 118, pp. 105-108, Sept. 1974.

[B126] Perkins, J. F., and Frost, L. S., “Enthalpy-flow limitation of gas-blasted SF¢ arcs,” Proceedings, IEE, vol. 118,
no. 7, pp. 948-954, July 1971.

[B127] Philosophos, J. A., and Robinson, M., “Voltage recovery characteristics of electronegative gases,” Insulation/
Circuits, p. 42, Apr. 1970.

[B128] Rapp, D., and Englander-Golden, P., “Ionization by electron impact,” Journal of Chem. Phys., vol. 43, p. 1464,
1965.

[B129] Rein, A.; Arnesen, A.; and Johansen, I.; “A statistical approach to the streamer breakdown criterion in SFg,”
IEEE Transactions on Power Apparatus and Systems, vol. 96, no. 4, pp. 945-954, May/June 1977.

[B130] Ryan, H. M.; Lightle, D.; and Milne, D.; “Factors influencing dielectric performance of SFg-insulated GIS,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-104, no. 6, pp. 1527-1535, June 1985.

[B131] Sakakibara, T., et al., “The application of charge simulation method to three dimensional asymmetric field
with two dielectric media,” Second International Symposium on Gaseous Dielectrics, pp. 312-322, Mar. 1980.

[B132] Schemmann, B., “SFg and vacuum combined to provide ‘constant climate,”” Electr. Rev. (G.B.), vol. 215, no.
5, pp. 24-26, Sept. 1984.

[B133] Schmidt, W., et al., “Ionic and electronic processes in sulfur hexafluoride,” Second International Symposium
on Gaseous Dielectrics, pp. 1-11, Mar. 1980.

[B134] Schweinler, H. C., and Christophorou, L. G., “Calculation of electric field-induced detachment rate of
electrons from mononegative ions: Relevance to gaseous dielectrics,” Second International Symposium on Gaseous
Dielectrics, pp. 12-24, Mar. 1980.

[B135] Siegel, B., and Breisacher, P., “Oxidation of SFg,” Journal of Inorganic and Nuclear Chemistry, vol. 31, pp.
675-683, 1969.

[B136] Swanson, B. W., and Roidt, R. M., “Boundary layer analysis of an SF circuit breaker arc,” IEEE Transactions
on Power Apparatus and Systems, vol. 90, no. 3, pp. 1086-1093, May/June 197 1.

[B137] Swanson, B. W, and Roidt, R. M., “Some numerical solutions of the boundary layer equations for an SF¢ arc,”
Proceedings, IEEE, vol. 59, no. 4, pp. 493-501, Apr. 1971.

[B138] Swanson, B. W.; Roidt, R. M.; and Browne, T. E., Jr.; “Effects of gas dynamics and properties of SFg and air
on short line fault interruption,” IEEE Transactions on Power Apparatus and Systems, vol. 89, no. 6, pp. 2033-2042,
Nov./Dec. 1970.

[B139] Takuma, T., “Discharge mechanism of gases and its application to calculation of flashover voltages of sphere
gaps in the atmospheric air,” Electrical Engineering in Japan, vol. 91, no. 1, pp. 6372, 1971.

Copyright © 1993 IEEE All Rights Reserved 27
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B140] Takuma, T., “Electric field calculations in configurations containing volume or surface resistance: Charge
simulation method with complex fictitious charges,” IEEE Transactions on Power Apparatus and Systems, vol. T-
PAS, pp. 4666—4673, Nov. 1981.

[B141] Takuma, T., and Watanabe, T., “Comparison between gas insulation and atmospheric air insulation,”
Electrical Engineering in Japan, vol. 90, no. 6, pp. 227-234, 1970.

[B142] Takuma, T., and Watanabe, T., “Discharge characteristics of long gaps in high-pressure SFg gas,” Electrical
Engineering in Japan, vol. 90, no. 3, pp. 166—176, 1970.

[B143] Takuma, T., and Watanabe, T., “Theoretical analysis of discharge characteristics in high-pressure SFq gas,”
Electrical Engineering in Japan, vol. 90, no. 4, pp. 26-33, 1970.

[B144] Teich, T. H., and Branston, D. W., “Time resolved observation of ionization and electron detachment in SF¢,”
IEE Third International Conference on Gas Discharges, no. 118, pp. 109-113, Sept. 1974.

[B145] Trump, J. G., “Compressed gas insulation and electric power systems,” International Conference on Gas
Discharges and the Electricity Supply Industry, pp. 348-356, 1952.

[B146] Wilkins, R. L., Theoretical Evaluation of Chemical Propellants. Prentice-Hall, 1963, p. 100.

[B147] Wock, S., “Comments on the toxicity of SFg insulating gas (by A. Van Roggen, et. al.),” I[EEE Transactions
on Electrical Insulation, vol. EI-19, no. 2, p. 156, Apr. 1984.

[B148] Wootton, R. E., and Chantry, R J., “A critique of methods for calculating the dielectric strength of gas mixtures
and a proposed test for N-synergism,” Second International Symposium on Gaseous Dielectrics, pp. 3242, Mar.
1980.

[B149] Yamada, N., and Fujiwara, Y., “Area effects of electrical breakdown in compressed SFg,” IEEE Transactions
on Power Apparatus and Systems, vol. 93, no. 2, pp. 623-629, Mar./Apr. 1974.

[B150] Yoon, K. H., and Spindle, H. E., “A study of the dynamic response of arcs in various cases,” AIEE
Transactions on Power Apparatus and Systems, vol. 17, pt. 3, pp. 1634-1642, Feb. 1959.

[B151] Zalesskii, A. M.; Ziber, K.; and Poltev, A. I.; “Some studies of discharge voltages in air and SF¢,” Electric
Technology, vol. 4, no. 10-12, pp. 96-105, 1967.

6.1.3 Corona and breakdown

[B152] Abdel-Salam, M.; Radwan, R.; and Ali, K.; “Analysis of positive static corona-stabilized breakdown voltage
of SFg—Part 1: Rising voltage-pressure characteristics.” Abstract in /EEE Transactions on Power Apparatus and
Systems, vol. 98, no. 1, p. 11, Jan./Feb. 1979. Paper presented at IEEE Power Engineering Society Summer Meeting,
Paper A 77 646-3, July 1977.

[B153] Akbar, M., “Electric breakdown of N,O-SFg, N,O-CC1,F, and N,OCO, gas mixtures,” I[EEE Transactions
on Electrical Insulation, vol. EI-20, no. 3, pp. 581-585, June 1985.

[B154] Anis, H., “Particle-initiated breakdowns in compressed gas-insulation under time-varying voltages,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 3694-3702, Aug. 1981.

[B155] Anis, H.; Bakos, J. S.; and Soerlei, Z.; “Coordination of multi-path insulation in gas-insulated transmission
lines,” Proceedings of the 17th International Conference on Phenomena in lonized Gases, Budapest, Hungary, vol. 2,
pp. 546-548, July 1984.

28 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B156] Anis, H., and Srivastava, K. D., “Pre-breakdown discharges in highly non-uniform fields in relation to gas-
insulated systems,” IEEE Transactions on Electrical Insulation, vol. EI-16, no. 2, pp. 131-142, Apr. 1982.

[B157] Antonov, A. V.; Lyapin, A. G.; and Popkov, V. I; “Dielectric strength of sulphur hexafluoride upon
condensation,” Power Eng. (J. Acad. Sci., USSR), vol. 21, no, 6, pp. 91-95, 1983.

[B158] Azer, A. A., and Comsa, R. P., “Influence of field non-uniformity on the breakdown characteristics of SF¢,”
IEEE Transactions on Electrical Insulation, vol. 8, no. 4, pp. 136-142, Dec. 1973.

[B159] Baumgartner, R., et al., “Partial discharge (PD) in gas-insulated substations—Fundamental considerations,”
IEEE Electrical Insulation Magazine, vol. 7, no. 6, pp. 5-13, 1991.

[B160] al-Bawy, 1., and Farish, O. “Insulator flashover in SF¢ under impulse voltage conditions,” IEE Proceedings—
Part A: Physical Science, Measurement and Instrumentation, Management and Education, Reviews, vol. 138, no. 1,
pp- 89-97, Jan. 1991.

[B161] Berg, D., and Works, C. N., “Effect of space charge on electric breakdown of SF¢ in nonuniform fields,” AIEE
Transactions, vol. 77, pt. 3, pp. 820-823, Oct. 1958.

[B162] Binns, D. F., and Mansoor, F. E, “Breakdown characteristics for a heated busbar in a gas-filled duct,” IEEE
Power Engineering Society Winter Meeting, Paper F 78 209-9, Jan. 1978.

[B163] Blackburn, T. R.; Li, Z. Z.; and Phung, B. T.; “Investigation of partial discharges in SF¢ using a computer-
based data acquisition system,” IEEE Transactions on Electrical Insulation, vol. 27, no. 3, pp. 661-668,1992.

[B164] Blackburn, T. R.; Li, Z. Z.; and Phung, B. T.; “Investigations of corona discharge in SF¢ using a computer-
based data acquisition system,” I[EEE Proceedings of the Third International Conference on Properties and
Applications of Dielectric Materials, vol. 2, pp. 1214-1217, 1991.

[B165] Boggs, S. A., “Electromagnetic techniques for fault and partial discharge location in gas-insulated cables and
substations,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 1935-1941, July 1982.

[B166] Bortnik, I. M., and Vertikov, V. P., “Some special features of volt-second characteristics of discharge in SF¢,”
Electric Technology, vol. 4, pp. 59—-69, 1979.

[B167] Boyd, H. A., and Crichton, G. C., “Uniform field breakdown— Voltage measurements in sulfur hexafluoride,”
Proceedings, IEE, vol. 119, no. 2, pp. 275-276, Feb. 1972.

[B168] Braun, J. M., et al., “Modulation of partial discharge activity in GIS insulators by x-ray irradiation,” IEEE
Transactions on Electrical Insulation, vol. 26, no. 3, pp. 460-468, Feb. 1972.

[B169] Bui, A., et al., “Dielectric breakdown of sulfur hexafluoride gas under high pressure,” Second International
Conference on Power Cables and Accessories, IEE, London, pp. 189-190, Nov. 1986.

[B170] Castonguay, J., “Kinetics of the arc decomposition of SFs-gas mixtures,” Proceedings of the IEE International
Symposium on Electrical Insulation, 1980.

[B171] Castonguay, J., and Larocque, R., “Low cost technique for field analysis of SF¢ decomposed by-products,”
Proceedings of the International Symposium on Gas-Insulated Substations, Sept. 1985.

[B172] Castonguay, J.; Theoret, A.; and Gilbert, R.; “Arc degradation of SFg in the presence of polymeric insulating
materials,” Proceedings of the IEEE International Symposium on Electrical Insulation, 1978.

Copyright © 1993 IEEE All Rights Reserved 29
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B173] Centurioni, L., et al., “Behaviour of polymeric insulating materials exposed to arced SFg,” Proceedings of the
Fourth International Symposium on High Voltage Engineering, Athens, Greece, Sept. 1983.

[B174] Chakrabarti, A. K.; van Heeswijk, R. G.; and Srivastava, K. D.; “Free particle-initiated 60 Hz breakdown at a
spacer surface in a gas-insulated bus,” IEEE Transactions on Electrical Insulation, vol. 24, no. 4, pp. 549-560, Aug.
1989.

[B175] Chalmers, I. D., and Thom, J., “Conditioning effects in pressurized spark gaps,” IEE Fourth International
Conference on Gas Discharges, no. 143, pp. 166—168, Sept. 1976.

[B176] Chee-Hing, D. J. “Electrical Breakdown of Sulphur Hexafluoride Gas between Dielectric Coated Electrodes
under dc and Impulse Voltages.” Master’s thesis, University of Waterloo, Ontario, 1974.

[B177] Chu, F. Y, “Arc behavior in SF¢-insulated equipment and effect of arc motion on damage,” IEEE Transactions
on Power Apparatus and Systems, vol. T-PAS, pp. 114-120, Jan. 1981.

[B178] Chu, F. Y, “Experience with solid arcing by-products in SF¢ insulated equipment,” Transmission and
Distribution, pp. 54-58, Apr. 1981.

[B179] Chu, F. Y, “Fault analysis in gas-insulated equipment,” EPRI, Final Report EL-2248, Feb. 1982.

[B180] Chu, F. Y., et al., “Effects of power arc faults in gas-insulated substations,” Proceedings of the CIGRE
Symposium on High Current in Power Systems, Brussels, 1985.

[B181] Chu, F. Y.; Ford, G. L.; and Law, C. K.; “Estimation of burn-through probability in SF¢-insulated substations,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 6, pp. 1391-1399, June 1982.

[B182] Chu, F. Y., and Law, C. K., “Effects of power arc faults in gas-insulated equipment,” Proceedings of the Sixth
International Conference on Gaseous Discharges, Edinburgh, Ill., IEEE Publication 189, 1980.

[B183] Chu, F. Y.; Stuckless, H. A.; and Braun, J. M. “Generation and Effects of Low Level Contamination in SF¢-
Insulated Equipment.” In Gaseous Dielectrics 1V edited by L. G. Christophorou and M. O. Pace, pp. 462-472.
Pergamon Press, 1984.

[B184] Cookson, A. H., “Electrical breakdown for uniform fields in compressed gases,” Proceedings, IEE, vol. 117,
no. 1, pp. 269-280, Jan. 1970.

[B185] Cookson, A. H., and Mastroianni, M. J., “Electrical breakdown studies of SF¢CO, fluorocarbon mixtures,”
Proceedings of the Second International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 169-178, Mar.
1980.

[B186] Cookson, A. H., and Pedersen, B. O., “High voltage performance of mixtures of SFg with N,, air and CO, in
compressed-gas-insulated equipment,” Fifth International Conference on Gas Discharges, IEE, Liverpool, U.K., pp.
161-164, Sept. 1978.

[B187] Cookson, A. H., and Wootton, R. E., “AC corona and breakdown characteristics for rod gaps in compressed
hydrogen, SF¢ and hydrogen-SFg mixtures,” IEEE Transactions on Power Apparatus and Systems, vol. 97, pp. 415—
423, Mar./Apr. 1978.

[B188] Dale, S. J., and Cookson, A. H., “Impulse breakdown of corrugated coaxial electrodes in compressed SF¢,”
Proceedings of the Second International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 179-189, Mar.

1980.

[B189] Dodds, J. J., “Moisture measurements in GIS,” Doble Client Conference, Boston, Mass., 1985.

30 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B190] Dunz, Th.; Niemeyer, L.; and Riquel, G. “The Effect of Leader Propagation on the V-T Curves Under LI and
VFT in GIS.” In Gaseous Dielectrics VI, 1991, pp. 255-260.

[B191] Dutton, J.; Harris, F. M.; and Hughes, D. B.; “Electrical breakdown on N,O, SFg and N,O/SF¢ mixtures,”
Proceedings, IEE, vol. 121, no. 3, pp. 223-226, Mar. 1974.

[B192] EPRI, “Superposition gas breakdown,” EPRI, Report EL- 1484, Aug. 1980.

[B193] Farish, O., “Breakdown in SFg and its mixture in uniform and non-uniform fields,” International Symposium
on Gaseous Dielectrics, no. CONF-780301, pp. 60—83, Mar. 1978.

[B194] Farish, O., and al-Bawy, I. “Impulse Surface Charging and Flashover.” In Gaseous Dielectrics VI, 1991, pp.
305-310.

[B195] Farish, O.; Dale, S. J.; and Sletten, A. M.; “Impulse breakdown of negative rod-plane gaps in hydrogen and
hydrogen-SFg mixtures,” IEEE Transactions on Power Apparatus and Systems, vol. 97, no. 1, pp. 118-124, Jan./Feb.
1978.

[B196] Farish, O.; Dale, S. J.; and Sletten, A. M.; “Impulse breakdown of positive rod-plane gaps in hydrogen and
hydrogen-SFg mixtures,” IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 5, pp. 1639-1647, Sept./
Oct. 1976.

[B197] Felsenthal, P., and Proud, J. M., “Nanosecond pulse breakdown in gases,” Physical Review, vol. 139, no. 6A,
pp- A1796-A1804, Sept. 13, 1965.

[B198] Foord, T. R., “Some experiments on positive point-to-plane corona and spark breakdown of compressed
gases,” Proceedings, IEE, vol. 100, pt. 11, no. 78, p. 585, 1953.

[B199] Frees, L. C., et al., “Positive ions in spark breakdown or SFg,” Journal of Physics D: Applied Physics, vol. 14,
pp- 1629-1642, 1981.

[B200] Frost, L. S., and Lieberman, R. W., “Compositions and transport properties of SF¢ and their use in a simplified
enthalphy flow arc model,” Proceedings, IEEE, vol. 59, pp. 474-484, 1971.

[B201] Fujinami, H., and Kuffel, E. “Breakdown Characteristics of Non-Uniform Gaps in SF¢ Under Fast Oscillating
Impulse Voltages.” In Gaseous Dielectrics VI, 1991, pp. 247-252.

[B202] Fukuda, S., et al., “Recent studies on arc behavior around current zero in SFg gas,” CIGRE, Paper 13-03, 1968.

[B203] George, D. W., and Richards, P. H., “Electrical breakdown in sulphur hexafluoride,” British Journal of
Applied Physics, vol. 2, pp. 1470-1471, 1969.

[B204] Giesselmann, G.; Pfeiffer, W.; and Wolf, J.; “Nanosecond pulsed breakdown of N, and SF¢,” 1984 Annual
Report of the Conference on Electrical Insulation and Dielectric Phenomena, Claymont, Del., pp. 434-438, Oct.
1984.

[B205] Ginno, M., et al., “Heat transfer characteristics of gas-insulated transmission lines,” IEEE Transmission Power
Delivery, vol. PWRD-1, no. 1, pp. 2-9, Jan. 1986.

[B206] Gockenback, E., “Influence of pre-existing dc voltage on the breakdown performance of SFg under impulse
voltage,” International Symposium on Gaseous Dielectrics, no. CONF-780301, pp. 138—-149, Mar. 1978.

[B207] Goldman, M., and Goldman, A. “Corona Discharges.” In Gaseous Electronics, vol. 1, p. 219. Academic Press,

1978.

Copyright © 1993 IEEE All Rights Reserved S 31
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B208] Griffin, G. D., et al. “Disulfur decafluoride (S;F;p): A Review of the Biological Properties and Our
Experimental Studies of This Breakdown Product of SFg.” In Gaseous Dielectrics VI, 1991, pp. 545-551.

[B209] Hamouda, E. A.; Gabris, F.; and Chatterton, P. A.; “Electric field probe and breakdown voltage measurements

using impulse voltage in SFg and SF¢/N, mixtures at pressures up to eight bar,” International Symposium on Gaseous
Dielectrics, no. CONF-780301, pp. 382-384, Mar. 1978.

[B210] Hampton, B. F., and Gregory, H., “Effect of discharge energy on switching surge breakdown in SFg,” IEE
Fourth International Conference on Gas Discharges, no. 143, pp. 79-82, Sept. 1976.

[B211] Hara, M.; Lee, H. H.; and Egashira, T.; “Effect of electrode shape on particle-initiated breakdown in SFq gas
under dc voltage,” IEEE Transactions on Electrical Insulation, vol. 26, no. 1, pp. 156-170, Feb. 1991.

[B212] Hazel, R. L., and Kuffel, E., “Static field anode corona characteristics in sulphur hexafluoride,” IEEE
Transactions on Power Apparatus and Systems, vol. 95, no. 1, pp. 178-186, Jan./Feb. 1976.

[B213] Hickman, W. M., and Berg, D., “Negative ion formation and electric breakdown in some halogenated gases,”
Journal of Chem. Phys., vol. 29, no. 3, p. 517, 1958.

[B214] Hiesinger, H. “The Calculation of Leader Propagation in Point/Plane Gaps Under Very Fast Transient Stress.”
In Gaseous Dielectrics VI, 1991, pp. 129-134.

[B215] Honda, M., et al., “Deterioration of Epoxy Mold Insulations Due to Voltage Endurance,” Gaseous Dielectrics
111, edited by L. G. Christophorou, pp. 322-326. Pergamon Press, 1982.

[B216] Ibrahim, O. E., and Farish, O., “Impulse breakdown and prebreakdown corona processes in SFg and SF¢/N,
mixtures,” Second International Symposium on Gaseous Dielectrics, pp. 83-91, Mar. 1980.

[B217] Ichikawa, K.; Arai, K.; and Guoxiang, X. “Corona Discharge Phenomena in GIL and Its Detection Method.”
In Memoirs of the Faculty of Engineering, pp. 235-243. Kobe University, Japan, Nov. 1989.

[B218] Ishii, T., et al. “Non-Uniform Field Flashover Characteristics in SFg Gas Under Negative Steep Front and
Oscillating Impulse Voltages.” In Gaseous Dielectrics VI, 1991, pp. 239-245.

[B219] Jarmula, J., “Effect of SFg and its by-products evolved by electric arc on metals and insulating materials,”
Proceedings, Inst. Electrotechnichy (Poland), vol. 23, no. 88, pp. 97-102, 1975.

[B220] Johansen, L., et al., “Voltage-time characteristics and area effect of breakdown in SFg,” International
Symposium on Gaseous Dielectrics, no. CONF-780301, pp. 150-161, Mar. 1978.

[B221] Karlsson, P. W., and Pedersen, A., “Inherent limitation in uniform field discharge data for SF¢,” IEEE
Transactions on Power Apparatus and Systems, vol. 91, no. 4, pp. 1597-1601, July/Aug. 1972.

[B222] Kawaguchi, Y.; Sakata, K.; and Menju, S.; “Dielectric breakdown of sulphur hexafluoride in nearly uniform
fields,” IEEE Transactions on Power Apparatus and Systems, vol. 90, no. 3, pp. 1072-1078, May/June 1971.

[B223] Kawasaki, T., et al., “Localization of partial discharges using time difference of arrival of radiation fields,”
Proceedings of the Third International Conference on Properties and Applications of Dielectric Materials, IEEE, vol.
2, pp- 910-914, 1991.

[B224] Khalaffala, K., and Kuffel, E., “Breakdown of high voltage gas-filled cable insulation under switching surge
voltages,” IEEE Winter Power Meeting, Paper 71CP190-PWR, Feb. 1971.

32 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B225] Khalaffala, K., and Kuffel, E., “Breakdown voltage-frequency characteristics of gas-filled cable joints,” IEEE
Winter Power Meeting, Paper 71CP191-PWR, Feb. 1971.

[B226] Klewe, K. C., and Tozer, B. A., “Impulse breakdown of a point-plain gap in SF¢,” IEE Conference on Gas
Discharges, pp. 3641, 1970.

[B227] Kuffel, E., and Yializis, A.; “Impulse breakdown of positive and negative rod-plane gaps in SFs-N, mixtures,”
IEEE Power Engineering Society Winter Meeting, Paper F78, 183-6, 6 pages, Jan. 1978.

[B228] Kurimoto, A., et al., “Impulse discharge characteristics in long non-uniform field gaps in low pressure SFg,”
International High Voltage Symposium, pp. 349-354, Sept. 1975.

[B229] Kurimoto, A.; Aked, A.; and Tedford, D. J.; “Pre-breakdown phenomena in long non-uniform-field gaps in
SF¢,” IEE Fourth International Conference on Gas Discharges, no. 143, pp. 162-165, Sept. 1976.

[B230] Kuwahara, H., et al., “Experimental study of internal arcs in SFg gas-filled enclosure,” IEEE Transactions on
Power Apparatus and Systems, vol. T-PAS, pp. 3977-3987, Oct. 1982.

[B231] Kuwahara, H., et al., “Investigation of dielectric recovery characteristics of hot SFy gas after current
interruption of developing new 300 kV and 550 kV gas circuit breakers,” IEEE Transactions on Power Apparatus and
Systems, vol. PAS-103, no. 6, pp. 1371-1376, 1984.

[B232] Laghari, J. R., “Space flashovers in compressed gases,” IEEE Transactions on Electrical Insulation, vol. EI-
20, no. 1, pp. 83-92, Feb. 1985.

[B233] Laghari, J. R.; Qureshi, A. H.; and Theophilus, G. D.; “Flashover studies in SF¢-N, mixtures using direct
applied voltages,” Second International Symposium on Gaseous Dielectrics, pp. 227-236, Mar. 1980.

[B234] Lautenschlaeger, H., “AC corona and breakdown characteristics of SFg gas mixtures in non-uniform
alternating voltage fields,” ETZ Arch., vol. 7, no. 4, pp. 137-142, Apr. 1985.

[B235] Lautenschlager, H., and Cooke, C. M., “Bundled conductors in gas-insulated high voltage power transmission
cables,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-100, no. 1, pp. 394-399, Jan. 1981.

[B236] Lee, Z. Y., “lonization and attachment and breakdown measurements in SF¢-CO,-air,” IEEE 1983 Conference
on Electrical Insulation and Dielectric Phenomena, Buck Hill Falls, Pa., Annual Report (New York: IEEE, Nov.
1983), pp. 3541, Oct. 1983.

[B237] Lee, Z. Y, “Measurement of breakdown potential and ionization and attachment in SF¢-CO, mixtures,” IEEE
Transactions on Electrical Insulation, vol. El-18, no. 6, pp. 637-641, Dec. 1983.

[B238] Leeds, W.; Browne, F.; and Strom, A.; “The use of SF for high power arc quenching,” AIEE Transactions,
vol. 76, p. 906, 1957.

[B239] Legros, W. P., and Morant, M. M., “Breakdown of a coaxial cylinder gap in SF¢ under switching impulse
voltages,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-103, no. 4, pp. 849-854, Apr. 1984.

[B240] Lieberman, R. W., and Lowke, J. J., “Radiation emission coefficient for SFq arc plasma,” Journal of
Quantitative Spectroscopic Radiation Transfer, vol. 16, pp. 253-264, 1976.

[B241] Lowke, J. J., and Lieberman, R. W., “Negligible effect of negative ions on the constriction of arcs in SFg,”
Journal of Applied Physics, vol. 43, pp. 1991-1994, 1972.

Copyright © 1993 IEEE All Rights Reserved 33
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B242] Lowke, J. J., and Lieberman, R. W., “Predicted arc properties in SFg,” Journal of Applied Physics, vol. 42, no.
9, p. 3532, 1971.

[B243] MacAlpine, J. M. K. “The Breakdown of Compressed Gases Between Di-Electric-Covered Electrodes.” Ph.D.
diss., London University, 1968.

[B244] MacAlpine, J. M. K., and Cookson, A. H., “Impulse breakdown of compressed gases between dielectric-
covered electrodes,” Proceedings, IEE, vol. 117, no. 3, pp. 646-652, Mar. 1970.

[B245] Malik, N. H., et al., “Prebreakdown phenomenon in SF4-N, mixtures at various pressures,” IEEE International
Symposium on Electrical Insulation, no. 78CH1287-2-2-El, pp. 140-145, June 1978.

[B246] Malik, N. H., and Qureshi, A. H., “Breakdown mechanism in sulphur-hexafluoride,” IEEE Transactions on
Electrical Insulation, vol. EI-13, no. 3, pp. 135-145, June 1978.

[B247] Malik, N. H., and Qureshi, A. H., “The influence of voltage polarity and field non-uniformity on the
breakdown behavior of rod-plane gaps filled with SF¢,” IEEE Transactions on Electrical Insulation, vol. 14, no. 6, pp.
327-333, Dec. 1979.

[B248] Malik, N. H.; Qureshi, A. H.; and Safar, Y. A.; “DC voltage breakdown of SFg-air and SF¢-CO, mixtures in
rod plane gaps,” IEEE Transactions on Electrical Insulation, vol. EI-18, no. 6, pp. 629-636, Dec. 1983.

[B249] Meek, J. M., and Craggs, J. D., Electrical Breakdown of Gases. New York: J. Wiley & Sons, 1978.

[B250] Menju, S., et al., “Dielectric breakdown of high pressure SFg in sphere and coaxial cylinder gaps,” IEEE
Transactions on Power Apparatus and Systems, vol. 93, no. 5, pp. 1706-1712, Sept./Oct. 1974.

[B251] Minaguchi, D., et al., “Heat transfer characteristics of gas-insulated transmission lines,” IEEE Transactions on
Power Delivery, vol. PWRD-1, no. 1, pp. 2-9, Jan. 1986.

[B252] Morcos, M. M.; Anis, H.; and Srivastava, K. D.; “Metallic particle movement, corona and breakdown in
compressed gas insulated transmission line systems,” Conference Record of the IEEE Industry Applications Society
Annual Meeting, San Diego, Calif., vol. 2, pp. 2220-2232, 1989.

[B253] Morcos, M. M.; Anis, H.; and Srivastava, K. D.; “Particle-initiated corona and breakdown in GIT L systems,”
IEEE Transactions on Electrical Insulation, vol. 24, no. 4, pp. 561-571, Aug. 1989.

[B254] Morcos, M.M.; Sengupta, S.S.; and Srivastava, K.D.; “Statistics of particle initiated breakdown in GIT L
systems,” IEEE International Symposium on Electrical Insulation, Cambridge, Mass., Conference Record (Cat. no.
88CH2594-0-DEI), pp. 116-119, June 1988.

[B255] Morcos, M. M., and Srivastava, K. D., “On the measurements of particle discharges caused by metallic
contaminants in gas insulated systems,” Nordic Insulation Symposium, Trondheim, Norway, Nord-1S 88, pp. 5/1-5/8,
June 1988.

[B256] Morcos, M. M., and Srivastava, K. D., “Particle-initiated corona as indicative diagnosis in gas insulated
systems,” Acta Physica Hungarica, vol. 68, no. 1-2, pp. 3—13.

[B257] Morgan, J. D., and Abdellah, M., “Time to breakdown of covered electrodes in SFg and SF gas mixtures,”
1984 Annual Report of the Conference on Electrical Insulation and Dielectric Phenomena, Claymont, Del., pp. 349—
357, Oct. 1984.

[B258] Morrow, R., “Theory of positive corona in SFg due to a voltage impulse,” IEEE Transactions on Plasma
Science, vol. 19, no. 2, pp. 8694, Apr. 1991.

34 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B259] Morrow, R., “Theory of positive onset corona pulses in SFg,” IEEE Transactions on Electrical Insulation, vol.
26, no. 3, pp. 398-404, June 1991.

[B260] Mosch, W., and Hauschild, W., “Calculating the breakdown voltage in SFg in a system of coaxial cylinders,”
Electric Technology, vol. 2, pp. 71-81, 1974.

[B261] Mulcahy, M. J., et al., “A review of insulation breakdown and switching in gas insulation,” Insulation/Circuits,
p- 55, Aug. 1970.

[B262] Mulcahy, M. J.; Milde, H.; and Bell, W. R.; “Insulation, breakdown and switching in high pressure gases— A
review,” IEEE, Publication 68C6-EI-92, pp. 221-226, 1968.

[B263] Munk-Nielson, T., and Pedersen, A., “Edge breakdown between uniform-field electrodes in SFg,” Second
International Conference on Gas Discharges, no. 90, pp. 323-325, 1972.

[B264] Nakanishi, K., et al., “Experimental study of the breakdown characteristics at a gas-insulated bus,” IEEE
Transactions on Electrical Insulation, vol. EI-16, no. 2, p. 117, Apr. 1981.

[B265] Nakanishi, K.; Shibuya, Y.; and Nitta, T.; “Experimental study of the breakdown characteristics of large scale
gas-insulated systems,” Second International Symposium on Gaseous Dielectrics, pp. 400408, Mar. 1980.

[B266] Natsui, K., et al., “Interrupting characteristics of puffer and suction-type SFg gas interrupters, especially in
thermal breakdown region,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-103, no. 4, pp. 803-810,
Apr. 1954.

[B267] Niemeyer, L. “Leader Breakdown in Compressed SFq: Recent Concepts and Understanding.” In Gaseous
Dielectrics VI, 1991, pp. 49-59.

[B268] Nishijima, K., and Tsuneyasu, 1., “Comparisons of direct-current breakdown characteristics in dry air and SFg
gaps using a parallel-plane arrangement with variable height protrusion,” Electrical Engineering in Japan, vol. 112,
no. 7, pp. 46-54, 1992.

[B269] Nitta, T., et al., “Statistical approach to the breakdown characteristics of large scale gas insulated systems,”
International Symposium on Gaseous Dielectrics, no. CONF-780301, pp. 338-359, Mar. 1978.

[B270] Nitta, T., and Kuwahara, H., “Time dependence and endurance testing of compressed gas insulation,” IEEE
Power Engineering Society Summer Meeting, Paper 80 SM703-9, July 1980.

[B271] Nitta, T., and Shibuya, Y., “Electrical breakdown of long gaps in sulfur hexafluoride,” IEEE Transactions on
Power Apparatus and Systems, vol. 90, no. 3, pp. 1065-1071, May/June 1971.

[B272] Nitta, T.; Yamada, N.; and Fujiwara, Y.; “Area effects of electrical breakdown in compressed SFy” IEEE
Transactions on Power Apparatus and Systems, vol. 1, pp. 623-629, Mar./Apr. 1974.

[B273] Okuda, S., et al., “Spectroscopic approach to the analysis of high current arcs in SFg,” IEEE Transactions on
Plasma Science, vol. PS-8, no. 4, pp. 395-399, Dec. 1980.

[B274] Olivier, G.; Gervais, Y.; and Mukhedkar, D.; “A new approach to compute uniform field breakdown in gases,”
IEEE Transactions on Power Apparatus and Systems, vol. 97, no. 3, pp. 969-976, May/June 1978.

[B275] Ozawa, J., et al., “Electrical breakdown at gas gaps and insulator surfaces in SF¢ gas.” Abstract in /[EEE
Transactions on Power Apparatus and Systems, vol. 93, no. 6, p. 1745, Nov./Dec. 1974.

Copyright © 1993 IEEE All Rights Reserved 35
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B276] Pai, R. Y., and Christophorou, L. G., “Impulse breakdown of c-C4Fg/SF¢ and c-C4Fg/SF¢/N,,” Second
International Symposium on Gaseous Dielectrics, pp. 190-200, Mar. 1980.

[B277] Pederson, A., “Criteria for spark breakdown in SF¢,” IEEE Transactions on Power Apparatus and Systems,
vol. 89, no. 8, pp. 2043-2048, Nov./Dec. 1970.

[B278] Pedersen, A., et al., “Anomalous breakdown in uniform field gaps in SFg,” IEEE Transactions on Power
Apparatus and Systems, vol. 92, no. 6, p. 1810, Nov./Dec. 1973.

[B279] Pedersen, A., and Brengsbo, E., “Estimation of breakdown voltages in compressed SFg,” International High
Voltage Symposium, Sept. 1975.

[B280] Pedersen, A.; Karlsson, P. W.; and Lebeda, J.; “The effect of field non-uniformity and asymmetry on
ionization current growth measurements in sulfur hexafluoride,” IEEE Transactions on Power Apparatus and
Systems, vol. 90, no. 5, pp. 2175-2180, Sept./Oct. 1971.

[B281] Pfeiffer, W., “Breakdown development in compressed sulphur hexafluoride,” IEE Fourth International
Conference on Gas Discharges, no. 143, pp. 149-152, Sept. 1976.

[B282] Pfeiffer, W., and Leitl, A., “The relation between luminous phenomena and discharge mechanism in SFg”
Second International Symposium on Gaseous Dielectrics, pp. 92-99, Mar. 1980.

[B283] Pfeiffer, W., and Schmidt, W., “Nanosecond time and spatial resolved investigation of breakdown
development in SF¢,” International Symposium on Gaseous Dielectrics, no. CONF-780301, pp. 370-374, Mar. 1978.

[B284] Pfeiffer, W.; Zimmer, V.; and Zipfl, P.; “Predischarge development and dielectric strength of N,, SF¢ and
SF¢N,-mixtures stressed by very fast transient voltages,” Proceedings of the Tenth International Conference on Gas
Discharges and Their Applications, vol. 1, pp. 390-393, 1992.

[B285] Pfender, E. “Electric arcs and arc gas heaters.” In Gaseous Electronics, vol. 1, p. 291. Academic Press, 1978.

[B286] Phung, B. T.; Blackburn, T. R.; and Li, Z. Z.; “Application of a computer-based partial discharge analyser to
corona discharge in gases,” Proceedings of the Tenth International Conference on Gas Discharges and Their
Applications, vol. 2, pp. 718-721, 1992.

[B287] Pinnekamp, F., and Niemeyer, L., “Qualitative model of breakdown in SFg in inhomogeneous gaps,” Journal
of Physics D: Applied Physics (U.K.), vol. 16, pp. 1293-1302, 1983.

[B288] Qiu, Y., et al., “Breakdown of SFg air mixtures in nonuniform field gaps under lightning impulse voltages,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 1, pp. 398-401,
1992.

[B289] Qiu, Y.; Chalmers, I. D.; and Li, H. M.; “Effect of injected space charges on the positive impulse breakdown
of SFg in a point-plane gap,” Journal of Physics D: Applied Physics, vol. 26, no. 2, pp. 326-328, 1993.

[B290] Radwan, R. M. “Electrical Discharge and Time Lags in Sulphur Hexafluoride.” Ph.D. diss., Victoria
University of Manchester, 1965.

[B291] Radwan, R. M., and Salma, M. M., “Calculations of breakdown voltage of electronegative gases (SF¢ and
CI,CF,).” Abstract in IEEE Transactions on Power Apparatus and Systems, vol. 94, no. 4, p. 1094, July/Aug. 1975.

[B292] Rain, P, and Tobazeon, R., “Behaviour of free conducting particles and their role on breakdown in oils under
ac and dc voltages,” IEE Conference, Publication no. 363, pp. 96-99, 1992.

36 Copyright © 1993 IEEE All Rights Reserved

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 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B293] Rein, A., “Breakdown mechanisms and breakdown criteria in gases—Measurements of discharge parameters
and literature survey,” CIGRE, Electra, no. 32, pp. 43—60, Jan. 1974.

[B294] Rein, A., and Arnesen, A., “High voltage breakdown mechanisms in SF¢ gas,” IEE Third International
Conference on Gas Discharges, no. 118, pp. 399-402, Sept. 1974.

[B295] Rein, A.; Arnesen, A.; and Ulriksen, Th.; “Breakdown in SFg with different voltage waveforms,” International
High Voltage Symposium, Sept. 1975.

[B296] Rengu, Zhang, “Researches on HV insulations and their present situation in China,” Proceedings of the Third
International Conference on Properties and Applications of Dielectric Materials, IEEE, vol. 1, pp. 557-562, 1991.

[B297] Rong, X.; Feser, K.; and Kohler, W.; “Influence of the steepness of impulse voltages on the corona
stabilization in SFg,” Proceedings of the Tenth International Conference on Gas Discharges and Their Applications,
vol. 1, pp. 298-301, 1992.

[B298] Rothhardt, L., “Simple computing instructions for the dielectric strength of warm, thermally inhomogeneous
gas paths in SF¢” Electric Akad de Wissenschaften der DDR, Jena, Germany.

[B299] Ruegsegger, W.; Kneubuhl, F. K.; and Schoetzau, H. J.; “Mass spectrometry of high pressure arcs in air and
SF¢,” Applied Physics B., vol. 31, pp. 9-13, 1983.

[B300] Ruegsegger, W.; Meier, H.; and Kneubuhl, F. K.; “Mass spectrometry of arcs in SFg circuit breakers,” Applied
Physics B. (Germany), vol. B37, no. 3, pp. 115-135, July 1985.

[B301] Ryan, H. M., and Watson, W. L., “Electrical breakdown and voltage-time characteristics in SF¢ at high
pressures,” IEEE Power Engineering Society Summer Meeting, Paper F76-390-5, July 1976.

[B302] Ryan, H. M., and Watson, W. L., “Impulse breakdown characteristics in SF¢ for non-uniform field gaps,”
CIGRE, Paper 15-01, 14 pages, 1978.

[B303] Sangkasaad, S., “Breakdown characteristics of compressed SF¢ in concentric spheres field,” IEE Fourth
International Conference on Gas Discharges, no. 143, pp. 145-148, Sept. 1976.

[B304] Savic, P., and Kekez, M. M., “Possible interpretation of the gas discharge structure in a rod/plane gap,” Second
International Symposium on Gaseous Dielectrics, pp. 65-73, Mar. 1980.

[B305] Schulz-Guide, E., “Temperature determination for arcs in SF¢ accounting for demixing,” Journal of Physics
D., vol. 13, pp. 793-803, 1980.

[B306] Schumb, V. C.; Trump, J. G.; and Priest, G. L.; “Effects of high voltage electrical discharge on SF¢,” Industrial
and Engineering Chemistry, vol. 41, pp. 1348-1351, July 1949.

[B307] Sekiya, Y., et al., “Effect of the small arc current generated by a poor contact on the breakdown voltage in SFg
gas,” Electrical Engineering in Japan, vol. 112, no. 1, pp. 74-83, 1992.

[B308] Sellars, A. G.; Hampton, B. F.; and Farish, O.; “UHF diagnosis of pre-breakdown corona pulses in GIS,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 2, pp. 706-709,
1992.

[B309] Shibuya, Y., “Breakdown time lag of short gaps in various gases,” IEE Third International Conference on Gas
Discharges, no. 116, pp. 132-135, Sept. 1974.

Copyright © 1993 IEEE All Rights Reserved 37
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B310] Shibuya, Y.; Yamada, N.; and Nitta, T.; “Electrical breakdown and prebreakdown dark current in compressed
SF¢,” Second International Conference on Gas Discharges, pp. 320-322, 1972.

[B311] Siddagangappa, M. C., and Van Brunt, R. J., “Influence of oxygen on the decomposition rate of SFq in
corona,” Proceedings of the IEEE Electrical Insulation Symposium, June 1986.

[B312] Somerville, I. C., and Tedford, D. J., “Electrical breakdown in compressed SF¢ between highly polished
electrodes,” Second International Symposium on Gaseous Dielectrics, pp. 100-107, Mar. 1980.

[B313] Spence, G., and Ryan, H. M., “Breakdown characteristics in high pressure SFg for uniform and non-uniform
fields,” IEE Fourth International Conference on Gas Discharges, no. 143, pp. 157-161, Sept. 1976.

[B314] Spriggs, K. R., “Limiting values of critical electric stress, and the design prediction of EHV/UHV SFq
insulation breakdown,” IEEE Transactions on Electrical Insulation, vol. 14, no. 3, pp. 142—-147, June 1979.

[B315] Srivastava, K. D., and Anis, H., “Pre-breakdown discharges in highly non-uniform fields in relation to gas-
insulated systems,” IEEE Conference on Electrical Insulation and Dielectric Phenomena, New York, N.Y, p. 219,
Oct. 1981.

[B316] Srivastava, K. D., and van Heeswijk, R. G., “Dielectric coatings-effect on breakdown and particle movement
in GITL systems,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-104, no. 1, pp. 22-3 1, Jan. 1985.

[B317] Stuckless, H. A.; Braun, J. M.; and Chu, F. Y; “Degradation of silica-filled epoxy spacers by arc contaminated
gases in SF¢-insulated equipment,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-104, p. 359, Dec.
1985.

[B318] Sugiyama, S., et al., “An investigation of breakdown voltage with small arc current due to poor contact in SFg
gas,” IEEE Transactions on Power Delivery, vol. 7, no. 1, pp. 332-338, 1992.

[B319] Suzuki, T., et al., “Degradation process of grease due to SFg dissociation products,” IEEE Transactions on
Power Apparatus and Systems, vol. PAS-101, no. 8, pp. 2805-2809, 1982.

[B320] Suzuki, T.; Nokayama, S.; and Yoshimitsu, T.; “Degradation of insulating materials including SiO, due to SFg
gas dissociation products,” IEEE Transactions on Electrical Insulation, vol. El-15, p. 53, 1980.

[B321] Swarbrick, P., “Compositions and properties of an SFg arc plasma,” Journal of Applied Physics: B., vol. 18,
pp. 419-426, 1967.

[B322] Takahashi, Y., “Partial discharges in high-pressure gases and deterioration of plastics by partial discharge,”
Electrical Engineering in Japan, vol. 91, no. 2, pp. 189-195, 1971.

[B323] Takuma, T.; Aoshima, Y.; and Watanabe, T.; “Discharge extension of long gaps in compressed SF¢ gas and
gas mixtures,” International Symposium on Gaseous Dielectrics, no. CONF-780301, pp. 401-405, Mar. 1978.

[B324] Thorburn, R., “Permanent dissociation of SFg in corona discharge,” Nature, vol. 175, p. 423, 1955.
[B325] “Threshold limit values for chemical substances and physical agents in the workroom environment with
intended changes for 1981,” American Conference of Government Industrial Hygienists Association Publication,

Cincinnati, Ohio, 1981.

[B326] Trinh, N. G. “Failure Mechanisms of Gas Insulation and Interface: Their Influence on Gas-Insulated
Equipment at Gas-Insulator.” In Gaseous Dielectrics VI, 1991, pp. 517-528.

38 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B327] Trinh, N. G., “Risk of burn-through— A quantitative assessment of the capability of gas-insulated equipment
to withstand internal arcs,” IEEE Transactions on Power Delivery, vol. 7, no. 1, pp. 225-236, 1992.

[B328] Van Brunt, R. J., “Production rates for oxyfluorides SOF,, SO,F, and SOF, in SF¢ corona discharge,” Journal
of Research, National Bureau of Standards, vol. 90, no. 3, pp. 229-253, May 1985.

[B329] Van Brunt, R. J.; Lazo, T. C.; and Anderson, W. E. “Production Rates for Discharge Generated SOF,, SO,F,,
and SO, in SF¢ and SFs-H,O Mixtures.” In Gaseous Dielectrics IV, edited by L. G. Christophorou and M. O. Pace, pp.
276-285. Pergamon Press, 1984.

[B330] Van Brunt, R. J., and Mashikian, M., “Mechanisms for inception of dc and 60 Hz ac corona in SFg,” IEEE
Transactions on Electrical Insulation, vol. EI-17, no. 2, p. 106, 1982.

[B331] Van Brunt, R. J., and Mashikian, M., “Role of photodetachment in initiation of electric discharges in SF¢ and
O,” Journal of Applied Physics, vol. 54, no. 6, pp. 3074-3079, June 1983.

[B332] van der Zel, G. L., and Reynders, J. P., “Corona stabilization in SFg and its influence on breakdown under fast
rising impulses,” Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 55-58, 1991.

[B333] van Heeswijk, R. G.; Srivastava, K. D.; and Chakrabarti, A. K.; “Particle-initiated breakdown at a spacer
surface in a gas-insulated bus,” Canadian Electric Association Report, 1985.

[B334] Van Slambrouck, T., “Use of tunable diode lasers for the determination of low level gas by-products in arced
SF¢,” Spectra Physics Report (unpublished), Sept. 1983.

[B335] Vijh, A. K., “The nature of metal-electrodes/SF¢ reactions in SF¢ decomposition due to direct current
interruption under simulated circuit breaker conditions,” IEEE Transactions on Electrical Insulation, vol. EI-11, no.
4, pp. 157-160, Dec. 1976.

[B336] Vlastos, A. E., and Rusck, S., “Impulse and ac breakdown characteristics of SFg with bare and covered
electrodes,” International Symposium on Gaseous Dielectrics, Publication no. CONF-780301, pp. 385-400, Mar.
1978.

[B337] Vlastos, A. E., and Rusck, S., “The influence of a thin electrode coating on the ac breakdown of SFg,” IEE
Fourth International Conference on Gas Discharges, Publication no. 143, pp. 59-62, Sept. 1976.

[B338] Vouros, P., “The analysis of arc by-products by SF¢ by combined gas chromatography or mass spectrometry,”
EPRI, Final Report EL80-8-LD, Dec. 1980.

[B339] Watson, W. L., and Ryan, H. M., “Breakdown and voltage-time characteristics in SFg for voltages in the range
0.6-2 MV,” IEE Fourth International Conference on Gas Discharges, Publication no. 143, pp. 153-155, Sept. 1976.

[B340] Watts, M. W., “Cosmic rays and breakdown in SFg,” Central Electricity Research Laboratories, Report no.
RD/L/N 58/79, Mar. 1979.

[B341] Wiegart, N., et al. “Inhomogeneous field breakdown in GIS.” IEEE Power Engineering Society Winter Power
Meeting, 1987.

[B342] Wootton, R. E.;Dale, S. J.; and Zimmerman, N. J.; “Electric strength of some gases and gas mixtures,”
Proceedings of the Second International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 137-148, Mar.
1980.

[B343] Works, C. N., and Deakin, T. W., “Dielectric breakdown of SF¢ in uniform fields,” AIEE Transactions, vol.
72, pt. 1, pp. 682-689, Nov. 1953.

Copyright © 1993 IEEE All Rights Reserved 39
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B344] Yializis, A., et al., “Impulse breakdown and corona characteristics for rod-plane gaps in mixtures of SFg and
nitrogen with less than 1% of SFg content,” IEEE Transactions on Power Apparatus and Systems, vol. 98, no. 5, pp.
1832-1840, Sept./Oct. 1979.

[B345] Yildirim, F., and Korasli, C., “Statistical approach for determining breakdown voltage of gas-insulated
cables,” IEEE Transactions on Electrical Insulation, vol. 27, no. 6, pp. 1186-1192, 1992.

[B346] Yunping, Feng, et al., “Particle-initiated breakdown in coaxial systems in SFq and SF¢ air mixtures,”
Proceedings of the Eighth International Conference on Gas Discharges and Their Applications, Oxford, U.K., pp.
235-238, Sept. 1985.

6.1.4 Effects of particles and surface roughness

[B347] Abdel-Salam, M., “On the computation of lifting voltages for free conducting particles in compressed SF¢,”
IEEE Power Engineering Society Winter Meeting, Paper A 79 003-5, 7 pages, Jan. 1979.

[B348] Afzelius, R. W., and Bergqvist, H. W., “Particle traps in gas-insulated systems,” Proceedings of the Second
International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 266-274, Mar. 1980.

[B349] Anis, H., and Srivastava, K. D., “Free conducting particles in compressed gas insulation,” I[EEE Transactions
on Electrical Insulation, vol. EI-16, no. 4, pp. 327-338, Aug. 1981.

[B350] Berger, S., “Influence of a single electrode surface protrusion on the onset voltage in air and SF¢.” Abstract in
IEEE Transactions on Power Apparatus and Systems, vol. 94, no. 6, p. 1920, Nov./Dec. 1975.

[B351] Berger, S., “Onset or breakdown voltage reduction by electrode surface roughness in air and SFg,” IEEE
Transactions on Power Apparatus and Systems, vol. 95, no. 4, pp. 1073-1079, July/Aug. 1976.

[B352] Brand, K. P., and Kopainsky, J., “Particle densities in a decaying SFg plasma,” Applied Physics, vol. 16, pp.
425-432, 1978.

[B353] Brown, G. W.; Samm, R.; and Cronin, J. C.; “AC analysis and testing of realistically contaminated gas
insulated systems,” IEEE Transactions on Power Apparatus and Systems, vol. 97, no. 1, pp. 59-67, Jan./Feb.1978.

[B354] Cooke, C. M., “Electrostatics of particle control in gas-insulated apparatus,” Second International Symposium
on Gaseous Dielectrics, pp. 275-282, Mar. 1980.

[B355] Cooke, C. M., “Ionization, electrode surfaces and discharges in SFg at extra high voltages,” IEEE Transactions
on Power Apparatus and Systems, vol. 94, no. 5, pp. 1518-1523, Sept./Oct. 1975.

[B356] Cooke, C. M., “Particle contamination in compressed gas insulation: Limitations and control,” International
Symposium on Gaseous Dielectrics, Publication no. CONF-780301, pp. 162—-189, Mar. 1978.

[B357] Cooke, C. M., “Particles-initiated breakdown in gas dielectric cable insulation expanded scope program,”
EPRI (DOE), EL-1264, Project 7802, Final Report, no. 1979, 113 pages.

[B358] Cooke, C. M.; Wootton, R. E.; and Cookson, A. H.; “Influence of particles on ac and dc electrical performance
of gas insulated systems at extra-high voltages,” IEEE Transactions on Power Apparatus and Systems, vol. 96, no. 3,
pp. 768=777, May/June 1971.

[B359] Cookson, A. H., “Particle Trap for Compressed Gas Insulated Transmission Systems,” U.S. Patent no.
4,554,399, Nov. 1985.

40 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B360] Cookson, A. H., et al., “Recent research in the United States on the effects of particle contamination reducing
the breakdown voltage in compressed gas insulated systems,” CIGRE, Paper 15-09, 10 pages, Aug. 1976.

[B361] Cookson, A. H., and Farish, O., “Motion of spherical particles and ac breakdown in SFg,” Conference on
Electrical Insulation and Dielectric Phenomena, p. 129, 1971.

[B362] Cookson, A. H., and Farish, O., “Particle-initiated breakdown between coaxial electrodes in compressed SF¢,”
IEEE Transactions on Power Apparatus and Systems, vol. 92, no. 3, pp. 871-876, May/June 1973.

[B363] Cookson, A. H., and Farish, O., “Particle initiated breakdown in compressed SFg,” Conference on Electrical
Insulation and Dielectric Phenomena, NAS publication 1870, pp. 179-186, 1971.

[B364] Cookson, A. H.; Farish, O.; and Sommerman, G. M. L.; “Effect of conducting particles on ac corona and
breakdown in compressed SFg,” IEEE Transactions on Power Apparatus and Systems, vol. 91, no. 4, pp. 1329-1338,
July/Aug. 1972.

[B365] Cookson, A. H., and Wootton, R. E., “Movement of filamentary conducting particles under ac voltages in high
pressure gases,” International High Voltage Symposium, pp. 416420, Sept. 1975.

[B366] Cookson, A. H., and Wootton, R. E., “Particle movement and gas breakdown in high pressure nitrogen and
sulphur hexafluoride,” Third International Conference on Gas Discharges, pp. 385-388, Sept. 1974.

[B367] Crichton, B. H.; Ibrahim, O. E.; and Farish, O.; “The dependence of breakdown voltage in SF¢ mixtures of
electrode-surface roughness,” IEE Fourth International Conference on Gas Discharges, Publication no. 143, pp. 117-
120, Sept. 1976.

[B368] Dale, S. J., and Hopkins, M. D., “Methods of particle control in SFg insulated CGIT systems,” [EEE
Transactions on Power Apparatus and Systems, vol. PAS-101, no. 6, pp. 1654-1663, June 1982. Paper presented at
IEEE Power Engineering Society Transmission and Distribution Conference and Exposition, Minneapolis, Minn.,
Sept. 1981.

[B369] Dale, S. J.; Wootton, R. E.; and Cookson, A. H.; “Effects of particle contamination in SFs CGIT systems and
methods of particle control and elimination,” Proceedings of the Second International Symposium on Gaseous
Dielectrics, Knoxville, Tenn., pp. 256-265, Mar. 1980.

[B370] Diessner, A., and Trump, J. G., “Free conducting particles in a coaxial compressed gas insulated system,”
IEEE Transactions on Power Apparatus and Systems, vol. 89, no. 8, pp. 1970-1978, Nov./Dec. 1970.

[B371] Doepken, H. C., Jr., “Free conducting particles and gas breakdown,” Conference on Electrical Insulation and
Dielectric Phenomena, NAS publication 1764, pp. 7-11, 1970.

[B372] Eteiba, M., et al., “Influence of conducting particle attached to an epoxy resin spacer on the breakdown voltage
of compressed-gas insulation,” Second International Symposium on Gaseous Dielectrics, pp. 250-255, Mar. 1980.

[B373] Ganger, E. B., “The danger of foreign particles on the voltage safety of SF¢-insulated apparatus,” Ball Assoc.,
Suisse Electr., vol. 76, no. 13, pp. 769776, July 1985.

[B374] Ganger, E. B., and Leibold, A. A., “The influence of foreign particles on dielectric strength in SFg
installations.” Abstract (A76 152-9) in IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 3, p. 762,
May/June 1976.

[B375] Gockenbach, E., “Effects of the electrode surface on the breakdown performance of SF¢,” IEE Fourth
International Conference on Gas Discharges, Publication no. 143, pp. 113-115, Sept. 1976.

Copyright © 1993 IEEE All Rights Reserved 41

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 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B376] Graybill, H. W., “Effects of contamination in SF¢ gas-insulated substations and transmission systems,” Doble
Client Conference, sec. 10, pp. 101-106, Apr. 1978.

[B377] Hampton, B. F., and Fleming, S. P., “Impulse flashover of particle-contaminated spacers in compressed
sulphur hexafluoride,” Proceedings, IEE, vol. 120, no. 4, pp. 514-518, Apr. 1973.

[B378] Hara, M., et al., “Influence of surface shape on dc surface breakdown characteristics under metallic-particle
contaminated conditions in SF gas,” Electrical Engineering in Japan, vol. 111, no. 3, pp. 37-46, 1991.

[B379] Homburg, V.; Karner, H. C.; and Schwarz, R.; “Degradation of spacer surfaces in SF6-GIS by test flashovers,”
Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 25-27, 1991.

[B380] Ikeda, C., and Yoda, B., “Effects of electrode surface conditions and dust particles on the electrical breakdown
of SFg gas,” Electrical Engineering in Japan, vol. 91, no. 5, pp. 67-74, 1971.

[B381] Kaminaga, K., et al., “Development of compact 500 kV 8000 A gas insulated transmission line-dust control
during field jointing and method for detecting conductive particles,” IEEE Transactions on Power Delivery, vol.
PWRD-2, no. 4, pp. 961-968, Oct. 1987.

[B382] Korasli, C.; Somerville, I. C.; and Farish, O.; “Electrode-area and surface roughness effects on breakdown of
SF¢/N, mixtures,” Second International Symposium on Gaseous Dielectrics, pp. 218226, Mar. 1980.

[B383] Kuwahara, H., et al., “Effects of solid impurities on breakdown in compressed SFg gas,” IEEE Transactions on
Power Apparatus and Systems, vol. 93, no. 5, pp. 1546-1555, Sept./Oct. 1974.

[B384] Lampe, J.; Latour-Slowikowska, H.; and Slowikowski, J. “Study on Metal Fluoride Products Formation
Caused By an Electric Arc in SFg.” In Gaseous Dielectrics 111, edited by L. G. Christophorou, p. 433. Pergamon Press,
1982.

[B385] Latour-Slowikowska, H., et al., “Some test results on the effect of SFg decomposition products on superficial
properties on epoxy resin compositions,” IEEE International Symposium on Electrical Insulation, Publication 78CH
1287-2-EI, p. 180, June 1978.

[B386] Matsuura, K., and Takano, T., “Influence of conducting particles on flashover voltage over insulation surface
of epoxy-resin insulation,” A.I. M. International Meeting, 9 pages, Nov. 1979.

[B387] Morcos, M. M., and Srivastava, K. D., “On electrostatic trapping of particle contamination in GITL systems,”
IEEE Transactions on Power Delivery, vol. 7, no. 4, pp. 1698—-1705, 1992.

[B388] Morcos, M. M.; Srivastava, K. D.; and Anis, H.; “An approach to breakdown probability calculations for
particle contaminated GIT L systems,” IEEE International Symposium on Electrical Insulation, Montreal, Quebec,
Canada, pp. 159-162, June 1984.

[B389] Morrow, R., and Morgan, V. T., “The effect of surface roughness on the ac corona onset voltage for cylindrical
conductors in air,” Second International Symposium on Gaseous Dielectrics, pp. 237-242, Mar. 1980.

[B390] Nitta, T, et al., “Effects of electrode and solid insulated surfaces on the flashover in compressed SFg,” CIGRE,
Paper 15-04, 12 pages, Aug. 1976.

[B391] Nitta, T., et al., “Factors controlling surface flashover in SFg gas insulated systems,” IEEE Transactions on
Power Apparatus and Systems, vol. 97, no. 3, pp. 959-968, May/June 1978.M

[B392] Ouyang, M., “A system approach to particle control for HVDC GIT L,” Proceedings of the Fourth
International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 482-491, Apr. 1984.

42 L Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B393] Parekh, H.; Srivastava, K. D.; and Van Heeswijk, R. G.; “Lifting field of free conducting particles in
compressed SF¢ with dielectric coated electrodes,” IEEE Transactions on Power Apparatus and Systems, vol. 98, no.
3, pp. 748-758, May/June 1979.

[B394] Pedersen, A., “The effect of surface roughness on breakdown in SFg,” IEEE Transactions on Power Apparatus
and Systems, vol. 94, no. 5, pp. 1749-1754, Sept./Oct. 1975.

[B395] Pedersen, A., “Evaluation of the effect of surface defects on breakdown in strongly electronegative gases or
gas mixtures,” Second International Symposium on Gaseous Dielectrics, pp. 201-209, Mar. 1980.

[B396] Pfeiffer, W., and Volker, P., “Influence of conductive particles on the dc voltage strength of spacers in
compressed SF¢,” Second International Symposium on Gaseous Dielectrics, pp. 243-249, Mar. 1980.

[B397] Ryan, H. M., et al., “Factors affecting the insulation strength of SF¢-filled systems,” CIGRE, Paper 15-02, 9
pages, Aug. 1976.

[B398] Samuelsson, R., “Corrosion and surface resistivity changes in different insulating materials caused by
decomposed SF¢ and moisture,” ASEA Journal, vol. 52, no. 6, pp. 133-136, 1970.

[B399] Samuelsson, R., “The dielectric strength of SFg by irregularities on conductor surface,” ASEA Journal, vol. 52,
no. 4, pp. 87-91, 1979.

[B400] Suzuki, T.; Nakayama, S.; and Yoshimitsu, T.; “Degradation of insulating materials including SiO, due to SFg
gas dissociation products,” IEEE International Symposium on Electrical Insulation, Publication 78CH 1287-2-EI, pp.
176-179, June 1978.

[B401] Takuma, T.; Watanabe, T.; and Kawamoto, T.; “Second limiting field strength in SF¢ gas discharge—
Quantitative estimation of effect of electrode surface roughness on breakdown,” International Symposium on Gaseous
Dielectrics, Publication no. CONF-780301, pp. 190-205, Mar. 1978.

[B402] Vlastos, A. E., and Rusck, S., “Influence of coating polished and rough electrodes on the impulse and ac
breakdown of SFg,” Second International Symposium on Gaseous Dielectrics, pp. 210-217, Mar. 1980.

[B403] Wootton, R. E.; Emery, F. T.; and Cookson, A. H.; “Effect of duration of voltage application and number of
conducting particles on the ac breakdown strength of compressed SF¢ in a coaxial system,” International Symposium
on Gaseous Dielectrics, Publication no. CONF-780301, pp. 206-223, Mar. 1978.

[B404] Yamamoto, O.; Hara, T.; and Hayashi, M.; “Measurement of streamer charge distribution on insulator in SFg
gas,” Electrical Engineering in Japan, vol. 111, no. 3, pp. 47-56, 1991.

6.1.5 Gas decomposition and aging

[B405] Aksenov, Yu P., et al., “A diagnostic method for sulfur hexafluoride insulation based on partial discharge
parameters,” Power Eng., vol. 21, no. 3, pp. 44—49, 1983.

[B406] Amalric, J., “Practical consequences of the decomposition by arc of SFg,” Revue Generale de I’ Electricite, pp.
45-78, June 1974.

[B407] Amalric, J., et al., “Practical consequences of research on the decomposition by arc of SFg,” Revue Generale
de IElectricite, Special Issue, pp. 79-85, June 1974.

[B408] Aoki, N., and Kumai, K., “Decomposition of SF¢ by arc discharge—Influence of water, organic material, and
electrode materials upon arc decomposition products of SFg,” Central Research Institute Of Electric Power Industry
(Japan), Report E278004, 1978.

Copyright © 1993 IEEE All Rights Reserved 43
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B409] Bargigia, A., et al., “Endurance test on solid insulating materials used for GIS cast insulators,” Proceedings of
the Fourth International Symposium on High Voltage Engineering, Athens, Greece, Sept. 1983.

[B410] Belmadani, B., et al., “SF¢ decomposition under power arcs—I: Physical aspects,” IEEE Transactions on
Electrical Insulation, vol. 26, no. 6, pp. 1163-1176, Dec. 1991.

[B411] Belmadani, B.; Casanovas, J.; and Casanovas, A. M.; “SF¢ decomposition under power arcs—II: Chemical
aspects,” IEEE Transactions on Electrical Insulation, vol. 26, no. 6, pp. 1177-1182, Dec. 1991.

[B412] Benson, S. W., and Bott, J., “The kinetics and thermochemistry of S,F; pyrolysis,” International Journal
Chem. Kinetics, vol. 1, p. 451, 19609.

[B413] Boudene, C., et al., “Identification and study of some properties of compounds resulting from the
decomposition of SF¢ under the effects of electric arcing in circuit breakers,” Revue Generale de I’ Electricite, Special
Issue, pp. 45-78, June 1984.

[B414] Brown, G. W.; Samm, R.; and Cronin, J.; “AC analysis and testing of realistically contaminated gas-insulated
systems,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-97, no. 1, pp. 59-67, Jan./Feb. 1978.

[B415] Bruno, G.; Capezzuot, P.; and Cramarossa, F; “Inorganic volatile fluorides obtained from electrical
decomposition of sulfur hexafluoride in a quartz tube,” Journal of Fluorine Chemistry, vol. 14, pp. 115-129, 1979.

[B416] Chakrabarti, A. K.; van Heeswijk, R. G.; and Srivastava, K. D.; “Spacer involvement in conducting particle-
initiated breakdown in compressed gas insulated systems,” IEEE Transactions on Electrical Insulation, vol. EI-22, no.
4, pp. 431-438, Aug. 1987.

[B417] Chalmers, 1. D., and Tedford, D. J., “Spark breakdown in sulfur hexafluoride and arcton 12,” Proceedings,
IEE, vol. 118, no. 12, pp. 1893-1894, Dec. 1971.

[B418] Chu, F. Y, “SF¢ decomposition in gas-insulated equipment,” IEEE Transactions on Electrical Insulation, vol.
EI-21, no. 5, pp. 693-725, Oct. 1986.

[B419] Chu, F Y., and Lutz, F., “SF¢ decomposition in a plasma arc for various electrode materials,” Proceedings of
the Sixth International Symposium on Plasma Chemistry, p. 231, July 1983.

[B420] Chu, F. Y., and Massey, R. M. “Thermal Decomposition of SFg and SFg-Air Mixtures in Substation
Environments.” In Gaseous Dielectrics 111, edited by L. G. Christophorou, pp. 410-417. Pergamon Press, 1982.

[B421] Dakin, T. W. “Thermal Aging of Dielectric Gas.” In Gaseous Dielectrics 11, edited by L. G. Christophorou, pp.
283-293. Pergamon Press, 1980.

[B422] Dominelli, N., “Analysis of gaseous SFg decomposition products,” Proceedings of the International
Symposium on Gas-Insulated Substations, Sept. 1985.

[B423] Edelson, D., et al., “Electrical decomposition of SFg,” Industrial and Engineering Chemistry, vol. 45, no. 9,
pp- 2094-2096, Sept. 1953.

[B424] Edelson, D., and McAffee, K. B., “Notes on the infrared spectrum of SFg,” Journal Chem. Phys., vol. 19, no.
10, p. 1311, Oct. 1951.

[B425] Eibech, R. E., and Nears, W. H. “Sulfur Hexafluoride.” In Kirk-Othmer Encyc. Chem. Tech., 3d ed., vol. 10,

1980, p. 799.

44 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B426] Fischer, T. N., Jr., “Experience with contaminated SFg gas,” Transmission and Distribution, vol. 27, no. 10,
pp. 4546, Oct. 1975. Letter to the Editor, p. 8, Feb. 1976.

[B427] Goff, R. W., “New England Electric System experience with SFg arc products,” Doble Client Conference, sec.
10, pp. 1301-1307, Apr. 1976.

[B428] Griffin, G. D., et al., “Cytotoxic activity of spark-decomposed SF¢ and analysis of cytotoxic contributions of
individual spark decomposition products,” Toxicological and Environmental Chemistry, vol. 9, pp. 139-166, 1984.

[B429] Griffin, G. D., et al. “Decomposition of Sparked SFg and Cytotoxicity of SF¢ Decomposition Products.” In
Gaseous Dielectrics 1V, edited by L. G. Christophorou and M. O. Pace, pp. 261-272. Pergamon Press, 1984.

[B430] Hirooka, K., et al., “Decomposition products of SF¢ gas by high-current arc and their reaction mechanism,”
Electrical Engineering in Japan, vol. 95, no. 6, pp. 14-19, 1975.

[B431] Hollinger, A., “Analyzer for decomposition products and moisture in SFg gas,” Canadian Electric
Association, Final Report 086-T-176, June 1984.

[B432] Holmberg, R. W., “Problems with SF decomposition in large electro-static accelerators,” EPRI, Report EL80-
8-LD, Dec. 1980.

[B433] Hudson, A. A., “Degradation of SF in electrical equipment, toxic and corrosive effect,” Electrical Research
Association, Report no. 5185, Surrey, England, 1967.

[B434] Janssen, F. J. J. G., “Measurements at the sub-ppm level of sulphur-fluoride compounds resulting from the
decomposition of SFg by arc discharge,” KEMA Scientific and Technical Reports, The Netherlands, vol. 2, no. 2, 1984.

[B435] Kharitonov, F. Ya., et al., “Investigation of stability of ceramic materials in products of SF4 decomposition,”
Soviet Electrical Engineering, vol. 62, no. 1, pp. 24-27, 1991.

[B436] Kulsetas, J.; Rein, A.; and Holt, J.; “Arcing in SFg insulated equipment: Decomposition products and pressure
rise,” A.L.M. International Meeting, 5 pages, Nov. 1979.

[B437] Kulsetas, J.; Rein, A.; and Holt, P. A.; “Arcing in SFg-insulated equipment, decomposition products and
pressure rise,” Proceedings of the Nordic Insulation Symposium, NORD-IS-78, June 1978.

[B438] Latour-Slowikowska, et al., “Some test results on the effect of SFg decomposition products on superficial
properties of epoxy resin compositions,” IEEE Proceedings on Insulation Symposium, 1978.

[B439] Latour-Slowikowska, H.; Lampe, J.; and Slowikowski, J. “On Reactions Occurring in the Gaseous Phase in
Decomposed SF¢.” In Gaseous Dielectrics IV, edited by L. G. Christophorou and M. O. Pace, pp. 286-291. Pergamon
Press, 1984.

[B440] Mauthe, G., et al., “Handling of SF¢ and its decomposition products in gas insulated switchgear (GIS),”
Electra, no. 137, pp. 80-108, 1991.

[B441] McDonald, R. S., “Analysis of SF¢ arc by-products by FT-1R,” EPRI, Report EL80-8-LD, Dec. 1980.

[B442] Mitchel, G.; Castonguay, J.; and Trinh, N. G.; “Practical themodynamics of SF¢ recovery from SF¢/ N, or SFg/
air mixtures,” International Symposium on Gas-Insulated Substations, Toronto, Canada, Sept. 1985.

[B443] Modica, A. P., “Shock tube study of SF¢ and SF5-C1 equilibrium decomposition,” Journal of Phys. Chem.,
vol. 77, no. 23, 1973.

Copyright © 1993 IEEE All Rights Reserved 45
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B444] Mukaiyama, Y., et al., “Principal decomposition by-products generated at various abnormalities in gas-
insulated transformers,” IEEE Transactions on Power Delivery, vol. 6, no. 3, pp. 1117-1123, 1991.

[B445] Nakayama, H., et al., “Breakdown of the mixture (ArSFg) in a needle-plane gap under MUS pulse voltage,”
Japanese Journal of Applied Physics, Part 1: Regular Papers and Short Notes, vol. 30, no. 4, pp. 858-859, Apr. 1991.

[B446] Niemeyer, L., and Pinnekamp, F. “Surface Discharge in SFq.” In Gaseous Dielectrics IlI, edited by L. G.
Christophorou, p. 379. Pergamon Press, 1982.

[B447] Nissan, A. H., “Permanent dissociation of SFg in corona discharges,” Nature, vol. 15, pp. 423-424, Mar. 1955.

[B448] Nossier, A., and Hawley, R., “Effects of dissolved sulphur hexafluoride on electrical breakdown in mineral
oil,” Proceedings, IEE, vol. 113, no. 2, pp. 359-363, Feb. 1966.

[B449] Ophel, T. R, et al., “Aspects of breakdown product contamination of SFg in electro-static accelerators,”
Nuclear Instruments and Methods, vol. 217, pp. 383-396, 1983.

[B450] Padma, D. K., and Murthy, A. R., “Thermal decomposition of SF¢,” Journal of Fluorine Chemistry, vol. 5, pp.
181-184, 1975.

[B451] Pohl, M. C., “Analytical procedures for detecting the decomposition products of SF¢,” EPRI, Report EL80-8-
LD, Dec. 1980.

[B452] Sakai, T., and Yumoto, M., “A proposal of an optical method for measurement of gas composition (SFg and
N,),” 1984 Annual Report of the Conference on Electrical Insulation and Dielectric Phenomena, Claymont, Del., pp.
387-392, Oct. 21-25, 1984.

[B453] Sauers, L., et al., “Spark decomposition of SF¢: Toxicity of by-products,” Oak Ridge National Laboratory,
Report ORNL/TM-9062, Oct. 1984.

[B454] Sauers, L., et al. “Studies of Spark Decomposition Products of SF¢ and SFg Perfluorocarbon Mixtures.” In
Gaseous Dielectrics 111, edited by L. G. Christophorou, pp. 387-401. Pergamon Press, 1982.

[B455] Sauers, I.; Christophorou, L. G.; and Spyrou, S. M. “Negative Ion Formation in SFg Spark By-Products.” In
Gaseous Dielectrics 1V, edited by L. G. Christophorou and M. O. Pace, pp. 292-309. Pergamon Press, 1982.

[B456] Siddagangappa, M. C., and Van Brunt, R. J., “Decomposition products from corona in SF¢/N, and SF¢/O,
mixtures,” Proceedings of the Eighth International Conference on Gas Discharges and Their Applications, Oxford,
U.K., Sept. 1985.

[B457] Suzuki, T.; Nakayama, S.; and Yoshimitsu, T.; “Degradation of insulating materials, including S10, due to
SF¢ gas dissociation products,” IEEE Transactions on Electrical Insulation, vol. 15, no. 1, pp. 53-58, Feb. 1980.

[B458] Tahiliani, V., and Baker, A. E., “Study of arc by-products in gas-insulated equipment,” Doble Client
Conference, sec. 10, pp. 201-207, Apr. 1980.

[B459] Tokuyama, S., et al., “Analysis of SFg gas decomposition due to current interruption,” Second International
Conference on Gas Discharges, IEEE Conference Publication 90, p. 200, 1972.

[B460] Tominaga, S., “SFg gas analysis technique for evaluating internal conditions in SFg-insulated equipment,”
IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 4196-4206, Sept. 1981.

46 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B461] Tominaga, S.; Kuwahara, H.; and Hirooka, K.; “Influence of arc-decomposed SFg gas on cast epoxy insulators
for gas insulated switchgear,” IEEE Transactions on Power Apparatus and Systems, vol. 98, no. 6, pp. 2107-2114,
Nov./Dec. 1979.

[B462] Van Brunt, R. J., and Leep, D. A. “Corona-Induced Decomposition of SF¢.” In Gaseous Dielectrics 1V, edited
by L. G. Christophorou and M. O. Pace, pp. 402-409. Pergamon Press, 1982.

[B463] Wootton, R. E., et al., “Prediction of electrical breakdown carbonization of gases and gas mixtures,” Second
International Symposium on Gaseous Dielectrics, pp. 294-302, Mar. 1980.

[B464] Wray, K. L., and Feldman, E. V, “Shock tube study of the decomposition kinetics of SO, F,,” Journal of
Chem. Phys., vol. 34, no. 8, pp. 3445-3449, Apr. 1971.

[B465] Yamashita, H., and Mori, T., “The effect of sulphur-hexafluoride on the electrical breakdown of transformer
oil,” Electrical Engineering in Japan, vol. 93, no. 5, pp. 1-5, 1973.

6.1.6 Gaseous dielectrics

[B466] Ahearn, A. J., and Hannay, N. B., “The formation of negative ions of SFg,” Journal of Chem. Phys., vol. 21,
no. 1, pp. 119-124, Jan. 1953.

[B467] Akiyama, H., et al., “Voltage-current characteristics of high-current pulsed discharges in SF,” Electrical
Engineering in Japan, vol. 111, no. 3, pp. 29-36, 1991.

[B468] ASTM D2472-92, Specification for Sulfur Hexafluoride.

[B469] Baldo, G.; Diaz, R. R.; and Pesavento, G.; “The effects of flames on discharge characteristics in air gaps,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 2, pp. 954-957,
1992.

[B470] Bargigia, A.; Koltunowicz, W.; and Pigini, A.; “Detection of partial discharges in gas insulated substations,”
IEEE Transactions on Power Delivery, vol. 7, no. 3, pp. 1239-1249, July 1992.

[B471] Bauer, A. W., et al., “Gases superior to SF¢ for insulation and interruption,” EPRI, Report EL-2620, 1982.

[B472] Baumgartner, R., “Dielectric characteristics of mixtures of sulfur hexafluoride (SF¢) and nitrogen (N,),” IEE
Third International Conference on Gas Discharges, Publication no. 118, pp. 366-369, Sept. 1974.

[B473] Baumgartner, R., et al., “Partial discharge (PD) in gas-insulated substations-measurement and practical
considerations,” IEEE Electrical Insulation Magazine, vol. 8, no. 1, pp. 16-27, 1992.

[B474] Becher, W., and Massone, J., “Contribution to the study of the decomposition of SFg in electric arcs and
sparks,” ETZ-A, vol. 91, no. 11, pp. 605-610, 1970.

[B475] Boeck, W. A., and Kruger, K., “Arc motion and burn through in GIS,” IEEE Transactions on Power Delivery,
vol. 7, no. 1, pp. 254-261, 1992.

[B476] Boggs, S. A.; Fujimoto, N.; and Stone, G. C.; “A wideband digital correlator for partial discharge location in
GIS,” Proceedings of the Third International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 439-448,
Mar. 1982.

[B477] Brechtken, D.; Konig, D.; and Muller, B.; “Dielectric strength of ceramic walls of SF fuses contaminated by
silver wire deposits,” Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 129-132, 1991.

Copyright © 1993 IEEE All Rights Reserved 47
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B478] Chen, C. L., and Chantry, P. J., “Photon-enhanced dissociative electron attachment in SF¢ and its isotopic
selectivity,” Journal of Chem. Phys., vol. 71, no, 10, p. 3897, Nov. 1979.

[B479] Christophorou, L. G., et al., “Recent advances in gaseous dielectrics at Oak Ridge National Laboratory,” IEEE
Transactions on Electrical Insulation, vol. EI-19, p. 550, 1984.

[B480] Christophorou, L. G., and Pace, M. O., eds., Proceedings of the Fourth International Symposium on Gaseous
Dielectrics, Conference Proceedings, Knoxville, Tenn., Apr. 1984.

[B481] Christophorou, L. G., and Sauers, 1., eds., Gaseous Dielectrics VI. New York: Plenum Press, 1991.

[B482] Chu, F. Y., “Gas analysis as a diagnostic tool for gas-insulated equipment,” Proceedings of the Fifth
International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 219-227, May 1987.

[B483] Chu, F. Y., et al., “A new approach to moisture measurement and control in gas-insulated switchgear,”
Proceedings of the Canadian Electrical Association Spring Meeting, Toronto, Canada, Mar. 1986.

[B484] Cookson, A. H., “Review of high voltage gas breakdown and flashover of insulators in compressed sulfur
hexafluoride,” Proceedings of the Third International Conference on Properties and Applications of Dielectric
Materials, IEEE, vol. 1, pp. 369-376, 1991.

[B485] Cosgrave, J. A., et al., “Non-invasive optical fibre acoustic monitoring of partial discharges within G.1.S.,” IEE
Conference, Publication no. 363, pp. 274-277, 1992.

[B486] Crichton, B. H.; Lee, D. L; and Tedford, D. J.; “Pre-breakdown in compressed SF¢ and SF¢/N, mixtures in
projection perturbed uniform fields,” IEE Fourth International Conference on Gas Discharges, Publication no. 143,
pp. 199-202, Sept. 1976.

[B487] Davidson, J. C.; Lynch, B. R.; and Farish, O.; “Corona and breakdown in N,/SF and N,/O, mixtures in static
and flowing gas,” IEE Fourth International Conference on Gas Discharges, Publication no. 143, pp. 242-245, Sept.
1976.

[B488] “Dielectric strength, boiling point, and toxicity of gases— Different aspects of some molecular properties,”
IEEE Transactions on Electrical Insulation, vol. EI-17, pp. 451-456, 1982.

[B489] Dutton, J.; Harris, F. M.; and Hughes, D. B.; “The dielectric strength of N,O/SFg and N,O/O, mixtures,” IEE
Third International Conference on Gas Discharges, Publication no. 118, pp. 95-99, Sept. 1974.

[B490] EPRI, “Fault and partial discharge location systems for gas-insulated transmission lines,” EPRI, Report EL-
3313, 1983.

[B491] EPRI, “Gases superior to SF¢ for insulation and interruption,” EPRI, Report EL-2620, 1982.
[B492] EPRI, “Improving gas dielectric performance for substation design,” EPRI Journal, J/A, p. 20, 1976.

[B493] Felici, N., and Marchal, Y., “New research on the dielectric strength of compressed gases,” Revue Generale de
I’Electricite, vol. 57, pp. 155-162, 1948.

[B494] Ganger, E. B., and Vigreux, J., “May the GIS SFg insulation be considered as self-restoring?” CIGRE Working
Group 15-03, July 1980.

[B495] Garbar, E. D., et al., “Using the ZNOG-500-83U3 transformers for high-voltage tests of insulation in complete
elementary-gas switchgear,” Soviet Electrical Engineering, vol. 63, no. 7, pp. 1319, 1992.

48  Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B496] Garbar, E. D.; Stepenkov, V. V.; and Syromyatnikov, B. D.; “Estimation of GIS gas insulation defects
parameters by electric method of partial discharge measurements,” Seventh International Symposium on High Voltage
Engineering, vol. 3, pp. 33-36, 1991.

[B497] Gleizes, A., et al., “Calculation of net emission coefficient in N,, SFg and SF¢gN, arc plasmas,” Journal of
Physics D: Applied Physics, vol. 24, no. 8, pp. 1300-1309, Aug. 14, 1991.

[B498] Gleizes, A., et al., “Cooling and chemical kinetics in a wall-stabilized SF¢ arc in extinction,” Journal of
Physics D: Applied Physics, vol. 24, no. 8, pp. 1333-1338, Aug. 14, 1991.

| [B499] Glidden, S. C., et al., “The effects on electrode damage of delaying the onset of large currents through high
pressure spark gaps,” 1991 IEEE International Conference on Plasma Science, p. 198, 1991.

[B500] Gockenbach, J. E., “The breakdown behavior of some new gases and gas mixtures in uniform and nonuniform
fields,” Second International Symposium on Gaseous Dielectrics, pp. 128—-136, Mar. 1980.

[B501] Grob, R., et al., “Interaction between SF¢ and water exposed to gamma radiation or to partial discharge,”
Conference Recording, IEEE International Symposium on Electrical Insulation, vol. 5, pp. 147-150, 1984.

[B502] Guruprasad, K. P., et al., “Investigation of the characteristics of an SFg rotating arc by a mathematical model,”
Proceedings of the 1991 IEEE Power Engineering Society Transmission and Distribution Conference, pp. 478-484,
1991.

[B503] Hampton, B. F.; Farish, O.; and Larigaldie, S. “Detection of Partial Discharges During a Lightning Surge.” In
Gaseous Dielectrics VI, 1991, pp. 571-576.

[B504] Hanrahan, J. M., and Peterson, A. R., “Adsorption-desorption gas chromatographic-infrared determination of
trace disulphur decafluoride in sulfur hexafluoride,” Journal of Chromatography, vol. 193, pp. 265-270, 1980.

[B505] Hertz, W.; Motschmann, H.; and Wittle, H.; “Investigation of the properties of SFg as an arc quenching
medium,” Proceedings, IEEE, vol. 59, pp. 485-492, 1971.

[B506] Heylen, A. E. D., “Paschen characteristics of gases in crossed magnetic field,” Second International
Symposium on Gaseous Dielectrics, pp. 160—168, Mar. 1980.

[B507] Hildebrand, D. L., “Mass spectrometric studies of some gaseous fluorides,” Journal of Physical Chemistry,
vol. 77, no. 7, 1973.

[B508] Jackson, G., et al., “Surface studies of dielectric materials used in spark gaps,” Journal of Applied Physics, vol.
55, no. 1, pp. 262-268, 1984.

[B509] James, D. R., et al., “Dielectric strength of new gases and gas mixtures,” Oak Ridge National Laboratory, 28
pages, 1978.

[B510] James, D. R., et al., “Dielectric strengths of new gases and gas mixtures,” International Symposium on
Gaseous Dielectrics, Publication no. CONF-780301, pp. 224-257, Mar. 1978.

[B511] James, D. R.; Christophorou, L. G.; and Mathis, R. A.; “New unitary and multicomponent gaseous dielectrics,”
Second International Symposium on Gaseous Dielectrics, pp. 115-126, Mar. 1980.

[B512] Jandrell, I. R., and Reynders, J. P., “Consideration of skin effect in high-voltage coaxial systems under
transient and steady-state conditions, and its impact on steep travelling waves,” IEE Proceedings, Part C: Generation,
Transmission and Distribution, vol. 138, no. 5, pp. 445-451, Sept. 1991.

Copyright © 1993 IEEE All Rights Reserved 49
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B513] Kline, L. E., et al., “Dielectric properties for SF¢ and SF¢ mixtures predicted from basic data,” Journal of
Applied Physics, vol. 50, pp. 6789-6796, Nov. 1979. Also published in International Symposium on Gaseous
Dielectrics, “ Publication no. CONF-780301, pp. 258-275, Mar. 1978.

[B514] Konig, D., and Schuhman, H. ”Experimental Studies on the Pressure Rise in GIS by Internal Arcs With
Various Material Parameters and Test Arrangements.* In Gaseous Dielectrics VI, 1991, pp. 459-464.

[B515] Kranz, H. G., and Krump, R., “Partial discharge diagnosis using statistical optimization on a PC-based
system,” IEEE Transactions on Electrical Insulation, vol. 27, no. 1, pp. 93-98, 1992.

[B516] Kristiansen, M.; Guenther, A.; and Schaefer, G. “High Power Gaseous Opening and Closing Switches.” In
Gaseous Dielectrics VI, 1991, pp. 321-329.

[B517] Lagemann, R. T., and Jones, E. A., “The infrared spectrum of SF¢,” Journal of Chem. Phys., vol. 19, no. 5,
May 1951.

[B518] Lippert, T., and Bohme, H., “Calculation of temperatures in enclosed switchgears with regard to the closed
circulation flow of gaseous dielectrics,” European Transactions on Electrical Power Engineering, vol. 2, no. 1, pp.
27-31, 1992.

[B519] Lundgaard, L. E., et al., “Acoustic diagnoses of GIS: Field experience and development of expert system,”
IEEE Transactions on Power Delivery, vol. 7, no. 1, pp. 287-294, 1992.

[B520] Manion, J.; Philosophos, J.; and Robinson, M.; “Arc stability of electronegative gases,” IEEE Transactions on
Electrical Insulation, vol. El-1, no. 1, 1967.

[B521] Milsore, P. K., “Monte Carlo simulations of magnetic field effects in a sulphur hexafluoride gas discharge,”
Journal of Physics D: Applied Physics, vol. 26, no. 2, pp. 237-243, 1993.

[B522] Mukaiyama, Y, et al. “Abnormal Phenomena Caused by Contact Failure in 300 kV GIS.” In Gaseous
Dielectrics VI, 1991, pp. 475-480.

[B523] Mulcahy, M. J., “Pressurized SFg mixture as the insulating medium for high power system components,”
IEEE, Publication 68C6-EI-91, pp. 216-220, 1968.

[B524] Munch, R., “Investigations on the rotary motion of internal arcs in single phase SFg-insulated switchgear,”
European Transactions on Electrical Power Engineering, vol. 1, no. 4, pp. 181-187, 1991.

[B525] Muramoto, H., et al., “Partial discharge characteristics of wedge gap in SFq gas-insulated transformer,”
Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 4548, 1991.

[B526] Niemeyer, L. “Leader Inception in SF¢.“ In Gaseous Dielectrics 1V, edited by L. G. Christophorou, p. 379.
Pergamon Press, 1982.

[B527] Niemeyer, L.; Fruth, B.; and Kugel, H. “Phase Resolved Partial Discharge Measurements in Contaminated SFg
Insulation.” In Gaseous Dielectrics VI, 1991, pp. 579-585.

[B528] Nitta, T.; Sakai, M.; and Sakuma, S. “Improvement of the Reliability of GIS by Dielectric Diagnostics.” In
Gaseous Dielectrics VI, 1991, pp. 563-569.

[B529] Oda, T., et al.,, “Thermally stimulated discharge current observation of cross-linked polyethylene,”
Proceedings of the Third International Conference on Properties and Applications of Dielectric Materials, IEEE, pp.

89-92, 1992.

50 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B530] Pace, M. O., et al., “Improved unitary and multi-component gaseous insulators,” IEEE Electrical/ Electronics
Insulation Conference, Publication 77CH1273-2-El, pp. 313-317, Sept. 1977.

[B531] Pace, M. O.; Chan, C. C.; and Christophorou, L. G.; “Application of basic gas research to practical systems,”
Seventh IEEE Transmission and Distribution Conference, Publication CH 1139-5, pp. 168-177, Apr. 1979.

[B532] Pace, M. O.; Chan, C. C.; and Christophorou, L. G.; “Ternary gas mixtures for high voltage industrial
insulation,” Proceedings of the 15th Electrical/Electronics Insulation Conference, Chicago, Ill., pp. 285-288, Oct.
1981.

[B533] Pelletier, J. M., “Dielectric strength of N,-He Mixtures: Comparison with N,-SF¢ and CO,-SFg mixtures,”
IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 3861-3869, Aug. 1981.

[B534] Pennell, P. M., “The breakdown strength of mixture of SF¢ and nitrogen with 50 c/s ac and impulse stresses,”
IEE Conference on Dielectric and Insulating Materials, 1964.

[B535] Pfeiffer, W., et al., “Forum I: Future research directions in gaseous dielectrics,” Second International
Symposium on Gaseous Dielectrics, pp. 467—474, Mar. 1980.

[B536] Philip, S. F., “Compressed gas insulation in the million-volt range: A comparison of SF¢ with N, and CO,,”
IEEE Transactions on Power Apparatus and Systems, vol. 82, pp. 356-359, June 1963.

[B537] Picard, A., and Turban, G., “Plasma etching at refractory metals and silicon in SF¢ and SFs-O,: An analysis of
the reaction products,” Plasma Chemistry and Plasma Processing, vol. 5, no. 4, p. 333, Dec. 1985.

[B538] Popkov, V. L; Lyapin, A. G.; and Mazurin, I. M.; “The dielectric strength of flexible gas-insulated electric
power transmission lines,” Izvestiya Akademii, Nauk, SSSR, Energetika i Transport (Translated in Power
Engineering-Academy of Sciences of the USSR, vol. 13, no. 5, pp. 53-60), pp. 59-67, 1975.

[B539] Qiu, et al., “Dielectric strength of gas mixtures comprising SFg,” IEEE Transactions on Power Apparatus and
Systems, vol. T-PAS, pp. 1445-1451, May 1983.

[B540] Robledo-Martinez, A.; Guzman, E.; and Hernandez, J. L.; “Dielectric characteristics of a model transmission
line in the presence of fire,” IEEE Transactions on Electrical Insulation, vol. 26, no. 4, pp. 776782, 1991.

[B541] Sangkasaad, S., “Current status of dielectric research and application in Thailand,” Proceedings of the Third
International Conference on Properties and Applications of Dielectric Materials, IEEE, pp. 582-585, 1992.

[B542] Sauers, I, et al. “Aspects of Environmental Effects of Dielectric Gases.” In Gaseous Dielectrics II1, edited by
L. G. Christophorou, p. 387. Pergamon Press, 1982.

[B543] Sauers, I, et al. “S,F; Formation by Electrical Discharges in SF¢: Comparison of Spark and Corona.” In
Gaseous Dielectrics VI, 1991, pp. 553-561.

[B544] Schmidt, W. F., et al. “Ionic and Electronic Processes in SF¢.” In Gaseous Dielectrics 11, edited by L. G.
Christophorou, pp. 1-11. Pergamon Press, 1980.

[B545] Smardzewski, R. R., and Fox, W. B., “Vacuum ultraviolet photolysis of SFg and its derivatives in argon
matrices: The infrared spectrum of S,F,.” Journal of Chem. Phys., vol. 67, no. 5, p. 2309, Sept. 1977.

[B546] Smardzewski, R. R.; Noftle, R. E.; and Fox, W. B.; “Argon matrix Rahmann and infrared spectra of SF5Cl,
SFsBr, and S,F,” Journal of Molecular Spectroscopy, vol. 62, pp. 449-457, 1976.

Copyright © 1993 IEEE All Rights Reserved 51
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B547] Stone, G. C., et al., “Practical implementation of ultrawideband partial discharge detectors,” IEEE
Transactions on Electrical Insulation, vol. 27, no. 1, pp. 70-81, 1992.

[B548] Tahiliani, V. H., and Reighter, D. H., “Investigation of insulating materials for high-temperature gas insulated
systems.” Abstract in IEEE Transaction on Power Apparatus and Systems, vol. 97, no. 4, p. 1011, July/Aug. 1978.

[B549] Tominaga, S., et al., “SFg gas analysis technique and its application for evaluation of internal conditions in SFg
gas equipment,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 4196-4206, Sept. 1981.

[B550] Van Brunt, R. J., “Minutes of workshop on gaseous dielectrics for use in future electric power systems,”
National Bureau of Standards, NBSIR 80-1966, 65 pages, Sept. 1979.

[B551] Varivodov, V. N., “Sulfur hexafluoride: State of the art and outlook,” Soviet Electrical Engineering, vol. 62,
no. 12, pp. 17-21, 1991.

[B552] Wang, H. T., and van Heeswijk, R. G. “Particle-Initiated Prebreakdown Characteristics With an Insulator
Stressed on 60 Hz Voltage in SFg.” In Gaseous Dielectrics VI, 1991, pp. 313-320.

[B553] Wilkins, R. L., “Thermodynamics of SFg and its decomposition and oxidation products,” Journal of Chem.
Phys., vol. 51, pp. 853-854, 1969.

[B554] Williams, P. F. “Laser Triggering of Gas Filled Spark Gaps.” In Gaseous Dielectrics VI, 1991, pp. 331-338.

[B555] Wilmshurst, J. K., and Bernstein, H. J., “The infrared and Rahmann spectra of disulphur decafluoride,”
Canadian Journal of Chem. vol. 35, p. 191, 1957.

[B556] Wootton, R. E., et al., “Gases superior to SF¢ for insulation and interruption,” EPRI, Final Report EL-2620,
various pages, Sept. 1982.

[B557] Wootton, R. E.; Dale, S. J.; and Zimmerman, N. J.; “Electric strength of some gases and gas mixtures,” Second
International Symposium on Gaseous Dielectrics, pp. 137-147, Mar. 1980.

[B558] Wray, K. L., and Feldman, E. V., “The pyrolysis and subsequent oxidation of SFg,” Proceedings of the Third
International Conference on Combustion, pp. 229-238, 1971.

[B559] Yamagata, Y., et al., “A sensor powered by pulsed light (for gas density of GIS),” Transducers, IEEE, pp.
824-827, 1991.

[B560] Yoshizawa, T., et al., “Boltzmann equation analysis of the electron swarm development in SFg,” Journal of
Physics D: Applied Physics, vol. 12, p. 1839, 1979.

[B561] Zengin, V., et al. “Analysis of SFg Discharge by Optical Spectroscopy.” In Gaseous Dielectrics VI, 1991, pp.
595-599.

[B562] Zaengl, W. S.; Lehmann, K.; and Albiez, M.; “Conventional PD measurement techniques used for complex
HV apparatus,” IEEE Transactions on Electrical Insulation, vol. 27, no. 1, pp. 15-27, 1992.

6.2 Equipment
6.2.1 Station design

[B563] Aguilar, J., and Fernandez, J. H., “Aspects of the electrical systems design of the COLMI 660 MW coal-fired
power plant,” Proceedings of the 54th Annual Meeting of the American Power Conference, pp. 101-108, 1992.

52 e Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B564] Allaart, A. J., “Some economic considerations of high-current conductors in substations,” CIGRE, Paper 23—
02, 11 pages, Aug. 1976.

[B565] “American views of SFg metalclad substations,” Electrical Review, p. 810, June 9, 1972.

[B566] Arvay, G. J., and Smith, R. T., “Electrical system for a large cogeneration plant,” Proceedings of the American
Power Conference, vol. 2, pp. 1424-1431, 1992.

[B567] Azumi, K., et al., “Design considerations on three phase enclosure type gas insulated substation,” /IEEE
Transactions on Power Apparatus and Systems, vol. 99, no. 3, pp. 947-956, May/June 1980.

[B568] Bargigia, A.; Salvetti, M.; and Vallino, M.; “An in progress experience on seismic qualification of gas
insulated substations,” IEEE Transactions on Power Delivery, vol. 8, no. 1, pp. 132-138, 1993.

[B569] Beehler, J. E., “SFg gas insulated station—Operations, ratings, maintenance,” IEEE Transactions on Power
Apparatus and Systems, vol. 92, no. 6, p. 1805, Nov./Dec. 1973.

[B570] Beer, H., et al., “SF¢ substation enhances Canadian HV transmission system,” Energy and Automation, vol.
11, no. 2, pp. 28-31, Mar./Apr. 1989.

[B571] Beer, H., and Olsen, W., “The new SFg insulated metalclad switchgear unit 8D.4 for rated voltages of 245/300
kV,” Siemens Review, vol. 40, no. 10, pp. 443—445, Oct. 1973.

[B572] Boeck, W., and Troger, H., “SF¢ insulated metalclad switchgear for ultra-high voltages,” CIGRE, Paper 23—
08, 14 pages, Aug. 1972.

[B573] Boersma, R.; Delsing, R.; and Sidler, H.; “New SFg design for 420 kV metalclad switchgear,” CIGRE, Paper
23-09, 12 pages, Aug. 1972.

[B574] Borin, V. N., “Calculating the electric strength of insulation structures in SF¢ suite-type distribution gear,”
Electric Technology, vol. 4, pp. 100-107, 1976.

[B575] Bortnik, I. M., “Selecting operating and test field strengths for H.V. gear with SFg insulation,” Electric
Technology, vol. 4, pp. 97-113, 1974.

[B576] Buck, K. E.; Kleine-Tebbe, K. A.; and Rees, V.; “Verification of the seismic resistance of gas-insulated
switchgear (GIS),” IEEE Transactions on Power Delivery, vol. 8, no. 1, pp. 114-120, 1993.

[B577] Chierichetti, C., and Castelli, D., “High-voltage metalclad switchgear,” CIGRE, Paper 123, 27 pages, June
1966.

[B578] CIGRE, Discussion “Group 23, Substations, Papers 23-01 to 23-06,” CIGRE, vol. 1, 46 pages, 1970.
[B579] CIGRE, Discussion “Group 23, Substations, Papers 23-01 to 23—-11,” CIGRE, vol. 1, 80 pages, 1972.
[B580] CIGRE, Discussion “Group 23, Substations, Papers 23-01 to 23—-12,” CIGRE, vol. 1, 40 pages, 1976.
[B581] CIGRE, Discussion “Group 23, Substations, Papers 23-01 to 23-07,” CIGRE, vol. 1, 57 pages, 1974.

[B582] Cuk, N., et al., “Specification and application of SFg compressed gas insulated switchgear: A utility’s point of
view,” IEEE Power Engineering Society Summer Meeting, Paper F79 747-7, 5 pages, July 1979.

[B583] de Heus, A. A., “The application of a special system of insulation in a metalclad switchgear for extra high
voltages,” CIGRE, Report 134, 20 pages, June 1966.

Copyright © 1993 IEEE All Rights Reserved 53
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B584] Dodds, T. H., “Optimum gas insulated substation switching arrangement for the United States,” IEEE
Transactions on Power Apparatus and Systems, vol. 3, no. 3, p. 853, May/June 1973.

[B585] Flugum, R. W.; Garrity, T. F.; and Vora, J. P.; “Gas insulated substation equipment for UHV problems and
needs,” World Electrotechnical Congress, 20 pages, June 1977.

[B586] Friedrich, R. E., “Requirements for gas insulated equipment through 1980,” American Power Conference, vol.
37, pp. 1128-1135, 1975.

[B587] Frowein, E. A., and Szente-Varga, H. P., “Metalclad high-voltage installations with SF¢ insulation,” Brown
Boveri Review, vol. 53, no. 4/5, pp. 339-349, Apr./May 1966.

[B588] Fujimoto, T., et al., “Partial discharge phenomena in SFg Gas and their sensor signals,” Proceedings of the
Third International Conference on Properties and Applications of Dielectric Materials, IEEE, pp. 1140-1143, 1991.

[B589] Garrity, T F., et al., “Forum II: Future directions in gas-insulated apparatus,” Second International Symposium
on Gaseous Dielectrics, pp. 475-484, Mar. 1980.

[B590] Geitel, K., and Kulik, P., “SF¢ insulated metalclad 110 kV switchgear,” AEG Telefunken Progress, pp. 113—
117, April 1971.

[B591] Gilmozzi, G.; Hashoff, L.; and Lorenz, D.; “Metal enclosed SFg insulated switchgear for rated voltages from
420 to 525 kV,” Siemens Review, vol. 44, pp. 315-319, 1971.

[B592] Graybill, H. W., “EHV gas-insulated substations,” 1976 IEEE Region 6 Conference Record, Publication 76
CH1062-9 Reg. 6, pp. 62-70, Apr. 1976.

[B593] Gremmel, H.; Konig, D.; and Leonhardt, G.; “A new concept for SF insulated metal enclosed high voltage
switchgear,” A.I.M. International Meeting, 12 pages, Nov. 1979.

[B594] Gromier, A., and Voisin, G., “Behavior of SFq metalclad substations subjected to rated currents and heavy
fault currents,” CIGRE, Paper 23-06, 19 pages, Aug. 1978.

[B595] Harrington, R. J., and El-Faham, M. M., “Proposed methods to reduce transient sheath voltage rise in gas-
insulated substations,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-104, no. 5, pp. 1199-1206,
May 1985.

[B596] Haszman, A.; Philippovich, V.; and Stolarz, W.; “Construction of UHV switchgear on the basis of experiences
gained with EHV metalclad and hybrid substations,” CIGRE, Paper 23-12, 11 pages, Aug. 1980.

[B597] Heiss, W., and Voss, G., “Decision criteria for the use of gas-insulated, metalclad medium voltage switching
equipment in power utilities,” Electrizitaetswirtschaft (Germany), vol. 84, no. 11, pp. 416-419, May 1985.

[B598] Hess, R., et al., “Control of high normal and short circuit currents in SF¢ insulated substations,” CIGRE, Paper
23-07, 13 pages, Aug. 1978.

[B599] Hogg, P.; Schmidt, W.; and Strasser, H.; “Dimensioning of SFg metalclad switchgear to ensure high
reliability,” CIGRE, Paper 23-10, 12 pages, Aug. 1972.

[B600] Hogg, R., “The effect of the current rating on the cost of metalclad high voltage switchgear,” CIGRE, Electra,
no. 54, pp. 65-70, Oct. 1977.

[B601] “How trouble-free are SF¢ subs?” Electric Light and Power, vol. 55, no. 9, p. 30, Sept. 1977.

54 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B602] IEC517: 1990 Gas-insulated metal-enclosed switchgear for rated voltages of 72.5 kV and above.
[B603] Ikeda, T., et al., “Supermobile substations,” Mitsubishi Denki Giho (Japan), vol. 55, no. 11, pp. 789-793, 1981.

[B604] Karrenbauer, H., “A new modular system for SF¢ insulated switchgear,” A.I.M. International Meeting, 6
pages, Nov. 1979.

[B605] Kato, F; Ogawa, H.; and Aoki, T; “Recent development in railway substation system and equipment,” Toshiba
Review, no. 131, Jan./Feb. 1981.

[B606] Kato, Y., et al., “Recent aspects of high voltage metal enclosed gas insulated substation,” A.I.M. International
Meeting, 4 pages, Nov. 1972.

[B607] Kennedy, J. J., “Gas-insulated substation equipment for industrial applications,” Record of Conference
Papers, 30th Annual Petroleum and Chemical Industry Conference, Denver, Colo. (New York: IEEE, 1983), pp. 231-
237, Sept. 1983.

[B608] Kieffer, Jean, and Voisin, G., “Insulated metalclad substations for 400 kV networks,” Revue Generale de
I’Electricite, no. 708, pp. 550-560, July/Aug. 1981.

[B609] Kikuchi, T.; Tsubaki, T.; and Daimon, G.; “Recent aspects of Hitachi gas insulated switchgear,” Hitachi
Review, vol. 27, no. 5, pp. 237-242,1978.

[B610] Kramer, J. M., and Thakar, H. C., “Design considerations differ for gas-insulated substations,” Transmission
and Distribution, vol. 45, no. 3, pp. 48, 50-55, 1993.

[B611] Krznaric, Z., “Solutions for the erection of distribution substations of hydraulic power plant,” Elektroprivreda
(Yugoslavia), vol. 34, no. 5-6, pp. 125-130, May/June 1981.

[B612] Kulik, P., “The planning of high-voltage and medium-high-voltage switchgear,” AEG-Telefunken Progress,
pp. 54-60, Feb. 1969.

[B613] Kuwahara, H., and Inamura, S., “The present state and future trends of gas-insulated switchgear,” Mitsubishi
Denki Giho (Japan), vol. 57, no. 9, pp. 1-3, 1983 (in Japanese).

[B614] Lager, P.; Rimpp, F.; and Wegener, J.; “Metalclad-SFg insulated 110-kV switchgear,” Siemens Review, vol.
33, pp. 547-550, Nov. 1956.

[B615] Laskowski, L., and Lembo, F., “765-kV gas-insulated substation is world’s first,” Transmission and
Distribution, vol. 32, no. 7, pp. 20-22, 24, 26, July 1980.

[B616] Leeds, W. M., “SFg switchgear comes of age,” Electrical Review, pp. 225-227, Aug. 14, 1970.

[B617] Lesnowski, J. J., “GIS replaces conventional switchyard,” Electrical World, vol. 198, no. 4, pp. 95-97, Apr.
1984.

[B618] Lohmann, V. W., and Bolton, A. C., “Gas-insulated switchgear developed for 765 kV grid,” Mod. Power
System, vol. 5, no. 1, pp. 29, 32-33, Feb. 1985.

[B619] Maczka, W. J., “What lies ahead in substation design?” Electric Light and Power, vol. 55, no. 9, pp. 29, 31,
Sept. 1977.

[B620] Marsun, R., “BBC-partner for Saudi Arabia’s large industry in Yanabu,” BBC Nachr. (Germany), vol. 65, no.
6, pp. 203-207, 1983.

Copyright © 1993 IEEE All Rights Reserved 55
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B621] Matsuda, S., et al., “Analytical techniques for the more efficient design of gas-insulated switchgear,”
Mitsubishi Denki Giho (Japan), vol. 57, no. 9, pp. 9-13, 1983 (in Japanese).

[B622] Mauthe, G.; Hogg, P.; and Horisberger, W.; “SFg switchgear type ELK for 145 to 525 kV,” Brown Boveri
Review, vol. 60, no. 4, pp. 140-152, Apr. 1973.

[B623] “Metalclad SFg substations challenge air insulated designs,” Electrical Review, vol. 196, no. 5, pp. 149-158,
Feb. 7, 1975.

[B624] Morii, K.; Yamashita, Y.; and Harumoto, Y; “Development of 500 kV gas insulated switchgear and its
application,” IEEE Transactions on Power Apparatus and Systems, vol. 92, no. 6, pp. 1945-1957, Nov./Dec. 1973.

[B625] Muller, B.; Slamecka, E.; and Troger, H.; “Trends in the development of SFg insulated switchgear,” World
Electrotechnical Congress, June 1977.

[B626] Muller, H. G., “Some aspects for the design of metalclad substations,” CIGRE, Electra, no. 34, pp. 63—74, May
1974.

[B627] Muller, W., “Single-phase and three-phase encapsulation of SFg insulated metalclad switchgear from 123 to
765 kV,” Siemens Review, vol. 43, no. 3, pp. 122125, Mar. 1976.

[B628] Munzinger, K.; Poole, D.; and Maier, G.; “A new standardized range of medium voltage cubicles for minimum
oil and SFg switchgear,” Brown Boveri Review, vol. 64, pp. 650-655, Nov. 1977.

[B629] Murakami, Y., and Menju, S., “Fundamental techniques for gas-insulated apparatus,” Toshiba Review, no.
117, pp. 5-12, Sept./Oct. 1978.

[B630] Murayama, Y “Impact on GIS Design by Reducing the Rated LIWL.” In Gaseous Dielectrics VI, 1991, pp.
491-494.

[B631] Nemoto, B., and Oishi, M., “Gas insulated switchgear (GIS) ‘mini-clad’ components and application,”
Toshiba Review, no. 117, pp. 21-32, Sept./Oct. 1978.

[B632] Nijland, H. A. H., “Some principles leading to the construction of metal clad switchgear,” CIGRE, Report 131,
7 pages, 1950.

[B633] Nishida, I.; Ono, M.; and Kurosawa, Y.; “Improvement of SFg GIS to cope with the progressing transmission
technology,” Hitachi Review, vol. 40, no. 5, pp. 333-338, 1991.

[B634] Nishida, I.; Sasaki, K.; and Hirasawa, Y.; “Recent aspects of SF¢ gas-insulated switchgear,” Hitachi Review,
vol. 33, no. 3, pp. 141-146, June 1984.

[B635] Oishi, K.; Hirata, K.; and Honda, H.; “500 kV gas insulated combined switchgear,” Hitachi Review, vol. 27,
no. 5, pp. 243-249, 1978.

[B636] Pace, M. O., and Tahiliani, V. H., “Applied discussion panel-summary,” International Symposium on Gaseous
Dielectrics, Publication no. CONF-780301, pp. 428-446, Mar. 1978.

[B637] Pounds, C. G., et al., “Fuji’s SF¢ gas circuit breakers and cubicles delivered to Dow Chemical, U.S.A.” Fuji
Elect. Review, vol. 30, no. 2, pp. 84-88, 1984.

[B638] Radgen, H., “The VIS system of switchgear construction,” AEG-Telefunken Progress, pp. 115-119, Apr.

1973.

56 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B639] Rebbapragada, R. V., et al., “Design modification and layout of utility substations for six phase transmission,”
IEEE Transactions on Power Delivery, vol. 8, no. 1, pp. 24-30, Jan. 1993.

[B640] “Remarkably improved Toshiba substations,” Toshiba Review Inter Ed., vol. 58, June 1971.
[B641] “Reyrolle and SFg,” Reyrolle (Parsons) Review, vol. 2, no. 6, pp. 1-12, Winter 1976-1977.

[B642] Rimpp, F., “Totally three phase enclosed SF¢ insulated switchgear for 123/145 kV,” A.L.M. International
Meeting, 5 pages, Nov. 1979.

[B643] Roberts, P, “Design of reduced site area for high-voltage substation,” CIGRE, Paper 126, 17 pages, June 1966.

[B644] Schaumann, R., and Poole, D., “The H system— A new generation of SFg medium voltage switchgear,” Brown
Boveri Review, vol. 64, pp. 644-649, Nov. 1977.

[B645] Schmitz, W., and Strasser, H., “Design, reliability and operation of SFy metalclad switchgear,” IEEE
Transactions on Power Apparatus and Systems, vol. 91, no. 6, p. 2262, Nov./Dec. 1972.

[B646] Schmitz, W.; Watson, P. W.; and Leibold, A.; “SFg GIS of three-phase enclosure concept with voltage range
of 69 to 145 kV,” Seventh IEEE Transmission and Distribution Conference, Publication ChlII39-5, pp. 429-435, Apr.
1979.

[B647] “SF¢ offers route to maintenance-free switchgear,” Energy International, vol. no. 10, pp. 30-37, Oct. 1974.

[B648] Shaw, B. J., “Gas-insulated switchgear at Keadby 132 kV substation,” Power Engineering Journal, vol. 7, no.
2, pp- 73-82, 1993.

[B649] Spindle, H. E., “Gas-insulated substations—Past, present and future,” 1976 IEEE Region 6 Conference
Record, Publication 7G CH1062-9 Reg. 6, pp. 59-61, Apr. 1976.

[B650] Stopar, S. J., “Design, construction, and operation of an indoor 138 kV gas-insulated substation,” Proceedings
of the American Power Conference, Chicago, Ill., vol. 54, pp. 506-507, 1983.

[B651] Szente-Varga, H. P., “550 kV SFg gas-insulated switchgear for the Italpu hydro power station,” Brown-Boveri
Review, vol. 68, no. 3—4, pp. 157-159, Mar./Apr. 1981.

[B652] Szente-Varga, H. P., “High voltage metalclad switchgear installations with SFg insulation,” Brown Boveri
Review, vol. 56, no. 7, p. 245, July 1959.

[B653] Szente-Varga, H. P., “Metalclad switchgear with SF¢ insulation for 72 to 525 kV,” Brown Boveri Review, vol.
56, no. 11/12, pp. 570-580, Nov./Dec. 1969.

[B654] Szente-Varga, H. P., and Krafft, N., “Metalclad high-voltage switchgear with SF¢ insulation,” Brown Boveri
Review, vol. 54, no. 12, pp. 769774, Dec. 1967.

[B655] Takagi, T., et al., “Development of 500 kV miniclad,” CIGRE, Paper 23-02, 17 pages, Aug. 1972.

[B656] Takagi, T., et al., “Special high service current SF metal enclosed switchgear of EHV,” CIGRE, Paper 23-01,
10 pages, Aug. 1976.

[B657] Tanabe, T., et al., “Systems engineering for gas-insulated switchgear,” Mitsubishi Denki Giho (Japan), vol. 57,
no. 9, pp. 14-17, 1983 (in Japanese).

[B658] “The design and application of EHV substations,” IEE Conference, Publication 157, 150 pages, Nov. 1977.

Copyright © 1993 IEEE All Rights Reserved 57
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B659] Thuries, E., and Vigreux, J., “Ultra high voltage substations,” CIGRE, Paper 23-11, p. 10, Aug. 1980.

[B660] Toda, H., et al., “Development of 800 kV gas-insulated switchgear,” IEEE Transactions on Power Delivery,
vol. 7, no. 1, pp. 316-323, 1992.

[B661] Tokes, J., “Short-circuit protection of SF¢ gas-insulated switching equipment,” Elektrotechnicka (Hungary),
vol. 78, no. 1-2, pp. 12-16, Jan./Feb. 1985.

[B662] “Very high current SFg mini substation developed in Japan,” Electrical Review, p. 33, Aug. 27- Sept. 3, 1976.

[B663] Vigreux, J., “Arrangement and architecture of metal-enclosed substations, CIGRE, Electra, no. 69, pp. 23-32,
Mar. 1980.

[B664] Vontobel, J., “SFs metal enclosed substations for very high rated continuous rated short-circuit and ground
fault currents,” CIGRE, Paper 23-03, 8 pages, Aug. 1974.

[B665] Vontobel, J., and Gaigg, W., “A new generation of SF switchgear,” Electrical Review, pp. 50, 53—54, Nov.
18, 1977.

[B666] Watanabe, Y., et al., “Construction of first gas-insulated transmission line in Japan,” IEEE Power Engineering
Society Winter Meeting, Atlanta, Ga., Conference Paper 81/WM118-9, Feb. 1981.

[B667] Whitehead, D. L., and Spindle, H. E., “Pressurized SFg gas-insulated high voltage switchgear,” IEEE Winter
Power Meeting, Paper 31-PP 67-39, 7 pages, Feb. 1967.

[B668] Wieland, A.; Koglin, B. B.; and Leonhardt, G.; “Package substation system type ENK with SF¢ insulation,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 2300-2307, July 1982.

[B669] Yoshida, Y., et al., “Gas-insulated switchgear and site and environmental considerations,” Mitsubishi Denki
Giho (Japan), vol. 57, no. 9, pp. 23-38, 1983 (in Japanese).

[B670] Yoshikawa, I., and Inamoto, K., “Hitachi medium voltage metal-clad switchgear with SF¢ gas circuit breaker,”
Hitachi Review, vol. 27, no. 5, pp. 255-262, 1978.

6.2.2 Station installation and operation

[B671] Alexander, R. W., and Stevenson, J. B., “Installing 500 kV gas-insulated substations,” Transmission and
Distribution, vol. 36, no. 4, pp. 22-24, Apr. 1984.

[B672] Bachmann, B., and Hunziker, R., “Several years of operating experience with medium-voltage GIS PG 100,”
Sprecher Energie Review, no. 1, pp. 13-16, 1991.

[B673] “CEGB studies 400 kV metalclad switchgear,” Electrical Review, p. 443, Mar. 31, 1972.

[B674] Chu, F. Y.; Ford, G. L.; and Law, C. K.; “Estimation of burn-through probability in SF¢-insulated substations,”
IEEE Power Engineering Society Summer Meeting, Portland, Ore., Conference Paper, July 1981.

[B675] Chu, F. Y., and Tahiliani, V., “Gas insulated substations fault survey,” IEEE Transactions on Power
Apparatus and Systems, vol. 99, no. 6, pp. 2351-2355, Nov./Dec. 1980.

[B676] Chu, F. Y., and Williamson, A., “Fault location in SFs-insulated substations using thermal techniques,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 1990-1997, July 1982.

58 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B677] Clark, T. F., et al., “Installation of compact substation equipment,” American Power Conference, vol. 34, pp.
1039-1043, Apr. 1972.

[B678] Collier, R. T., “230 kV SFg insulated sub serves large industrial customer,” Transmission and Distribution,
vol. 31, no. 8, pp. 42—44, Aug. 1979.

[B679] Collier, R. T.; Doughty, F E.; and Kennedy, J. J.; “550 kV Gas insulated station energized,” Transmission and
Distribution, vol. 32, no. 7, pp. 28-30, July 1980.

[B680] Cooper, E. A., and Nikolas, J. T., “Gas-insulated switchgear solves difficult problems at hydroelectric plants,”
American Power Conference, vol. 39, pp. 1295-1303, 1977.

[B681] “First French EHV metalclad substations,” Electrical Review, pp. 132—133, Jan. 26, 1968.

[B682] Fischer, F. E.; Wert, A. C.; and Hake, M. R.; “Compressed-gas-insulated substations of the Consolidated
Edison Company of New York, Inc.,” Doble Client Conference, sec. 5, pp. 901F-912F, Apr. 1975.

[B683] Fischer, T. N., Jr., “Utility experience with gas-insulated equipment,” EPRI, Final Report, EL80-8-LD, Dec.
1980.

[B684] Frantz, R. A.; Lohmann, V. W.; and Spendal, E.; “420 kV SFs Gas-insulated switchgear installation for the
pumped storage plant Drakensberg,” Brown Boveri Review, vol. 68, no. 3—4, pp. 113-119, Mar./Apr. 1981.

[B685] Garrity, T. F.; Matulic, R.; and Rhodes, G.; “Installation and field testing of 138 kV SF¢ gas insulated station
and transmission line,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-94, no. 5, pp. 1580-1598,
Sept./Oct. 1975.

[B686] “Gas insulated substation for Cementa, Sweden,” ASEA Journal, vol. 52, no. 4, p. 99, 1979.
[B687] Gothard, J. V., “MICA 500 kV SFg CGI substation,” Doble Client Conference, sec. 9, pp. 201-208, Apr. 1977.

[B688] Graybill, H. W., “Workshop on user experience with gas-insulated substations,” EPRI, Report EL-2189, Dec.
1981.

[B689] Habedank, U., “Short line fault interruption, critical path length,” IEEE Transactions on Power Apparatus and
Systems, vol. T-PAS, pp. 3545-3552, July 1981.

[B690] Hale, C. K., “Experience with 345 kV GIS,” Transmission and Distribution, vol. 36, no. 4, pp. 38-42, Apr.
1984.

[B691] Harper, W. E., and Clark, T. F., “Big space savings with mini-subs,” Allis Chalmers Engineering Review, vol.
32, no. 2, pp. 4-9, 1972.

[B692] Hathaway, G. H., “Design of Detroit Edison SFq compact substations,” IEEE Transactions on Power
Apparatus and Systems, vol. 92, no. 6, p. 1805, Nov./Dec. 1973. Published under the title, “Where land is scarce and
$$ high consider the SFg mini sub,” Transmission and Distribution, pp. 34-38, 109, Dec. 1973.

[B693] Hathaway, G. H., and Sparks, W. W., “Installation of Detroit Edison gas-insulated substations,” IEEE
Transactions on Power Apparatus and Systems, vol. 94, no. 5, pp. 1608-1617, Sept./Oct. 1975.

[B694] Hauge, O.; Rein, A.; and Sletthaug, J.; “High voltage SFg-insulated metalclad switchgear for underground
hydro power stations in Norway,” CIGRE, Paper 23-03, 9 pages, Aug. 1972.

Copyright © 1993 IEEE All Rights Reserved 59
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B695] Herrmann, G., and Stolarz, W, “Extension of a 245 kV SFg switchgear installation without interruption of
service,” Brown Boveri Review, vol. 63, no. 4, pp. 226-231, Apr. 1976.

[B696] Johnson, W. A., “Ways to get the most out of an SFg station,” Transmission and Distribution, vol. 27, no. 10,
pp- 34-36, 100, Oct. 1975.

[B697] Kansog, J. D. C., and Mark, D. A., “The Laquna Verde 400/230 kV hybrid gas insulated substations,” IEEE
Power Engineering Society Winter Meeting, Paper A80 095-0, 4 pages, Feb. 1980.

[B698] Kennedy, J. J., “Gas-insulated substation equipment for industrial applications,” IEEE Transactions on
Industrial Applications, vol. IA-20, no. 6, pp. 1440-1447, Nov./Dec. 1984.

[B699] Kennedy, J. J.; Cappel, R. J.; and Beringhaus, G. W.; “First SF¢ sub at nuke plant saves $860,000,” Electric
Light and Power, p. 53, Oct. 1977.

[B700] Kominiak, L. A., and Buchsbaum, J. A., “Midtown SFg switching station installed,” Transmission and
Distribution, vol. 29, no. 4, pp. 42-46, Apr. 1977.

[B701] Kirznaric, Z., “Some solutions for the erection of distribution substations of hydraulic power plants,”
Elektroprivreda (Yugoslavia), vol. 34, no. 5-6, pp. 125-130, May/June 1981.

[B702] Kypreos, G., “Design of East Side 138 kV gas insulated substation.” Abstract in I[EEE Transactions on Power
Apparatus and Systems, vol. 94, no. 4, p. 1094, July/Aug. 1975.

[B703] Laskowski, L. M., and Lembo, F., “765 kV Gas insulated substation is world’s first,” Transmission and
Distribution, vol. 32, no. 7, pp. 20-22, 24, 26, July 1980.

[B704] Marks, J. A., “Giant planning for pygmy subs,” Electric Light and Power, pp. 37-42, July 1973.

[B705] Martins, H. J. A.; Fernandes, V. R.; and Jacobsen, R. S. “Gas-Insulated Substation Performance in Brazilian
System.” In Gaseous Dielectrics VI, 1991, pp. 443-448.

[B706] Matsusaka, H., and Kikkawa, T., “69 kV GIS substation in Thailand,” Meiden Rev., no. 1, pp. 18-21, 1984.

[B707] Mattia, J., “Field experience with Delle-Alsthom high voltage metal clad SF¢ minisubstation,” Doble Client
Conference, sec. 5, pp. 1201-1214, Apr. 1971.

[B708] Matulic, R., “AEP sets design of 765 kV SFg substation,” Electrical World, vol. 180, pp. 53-54, Oct. 1, 1973.

[B709] Matulic, R., and Laskowski, L. M., “First 765 kV SFg station proves successful,” Electrical World, vol. 194,
no. 3, pp. 44-47, Aug. 1, 1980.

[B710] Maury, E.; Parisielle, R.; and Vigreux, J.; “Commissioning and initial operating results of 225 kV SF¢-
insulated metalclad substations,” CIGRE, Paper 23-06, 19 pages, Aug. 1970.

[B711] Menon, K. V., “145 kV SFg switchgear installation at Beaconsfield West, Australia,” Brown Boveri Review,
vol. 64, pp. 169-173, Mar. 1977.

[B712] Menon, K. V., “How Sydney came to get a 145 kV SF¢ switchgear installation,” Electrical Review, pp. 47, 49—
50, Oct. 28, 1977.

[B713] “Mini switchgear eases siting problems in Japan,” Electrical Review, p. 161, July 30, 1971.

[B714] “Mini-sub Packs 260 MVA in tennis court sized area,” Electrical World, pp. 44—45, Oct. 6, 1969.

60 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B715] Minkwitz, R. E., “Some experience with SF¢-insulated equipment,” EPRI, Final Report EL80-8-LD, Dec.
1980.

[B716] “More EHV metalclad substations planned,” Electrical Review, p. 479, Oct. 3, 1970.

[B717] Mori, E., and Kawashima, K., “Transformer technology appropriate to environment,” Keizaburo Hitachi
Review, vol. 40, no. 5, pp. 327-332, Oct. 1991.

[B718] Morii, K., et al., “Field experience and future trends of 500 kV gas insulated metal-clad substations,” CIGRE,
Paper 23-02, 20 pages, Aug. 1978.

[B719] Oishi, M., “500 kV Substation equipment in conformity to environmental conditions,” Toshiba Review Inter
Ed., vol. 77, pp. 9-19, Jan. 1973.

[B720] Olsen, W., and Wegener, J., “Metalclad SF6, insulated switchgear in the 110 kV systems of Berlin and
Cologne,” Siemens Review, vol. 37, no. 1, pp. 40-45, Jan. 1970.

[B721] “Pocket station for mini or maxi voltages,” Transmission and Distribution, p. 47, Apr. 1972.
[B722] Premur, K., “SFg in electrical installations,” Elteknik (Denmark), pp. 12—15, June 1984.
[B723] “Preplanning can eliminate most historical SF¢ problems,” Electric Light and Power, p. 40, July 1979.

[B724] Raimbault, J., et. al., “Electricity supply to large towns and metal clad equipment for 225 kV networks,”
CIGRE, Paper 136, 55 pages, June 1966.

[B725] “Rapid increase in SFg metalclad switchgear application,” Electrical Review, vol. 195, no. 5, pp. 319-324,
Sept. 13, 1974.

[B726] Reimers, T. D., and Owens, J. B., “345 kV metalclad pressurized SF¢ substation design,” CIGRE, Paper 23-04,
8 pages, Aug. 1970.

[B727] Rimpp, F., “Applications of EHV metalclad switchgear with SFg insulation,” Energy International, vol. 8, no.
5, pp- 18-21, May 1971.

[B728] Rimpp, F., “Typical application of 110/132 kV metalclad switchgear with SF¢ insulation,” Siemens Review,
vol. 37, pp. 585-589, Nov. 1970.

[B729] Scherer, H. N., Jr., et al., “Gas-insulated 800 kV station,” CIGRE, Paper 23-09, 10 pages, Aug. 1976.

[B730] Schroeder, D. A., “Economic application of SF¢ compact substations,” American Power Conference, vol. 37,
pp. 1136-1147, Apr. 1975.

[B731] Scott, J. C., and Reilly, M. J., “Urban area served by 230 kV sub,” Transmission and Distribution, pp. 5962,
Sept. 1979.

[B732] “SF¢ unscrambles ‘spaghetti junction,”” Electric Light and Power, p. 38, July 1978.

[B733] Shiota, H., et al., “240 kV Gas-insulated switchgear for the Takano switchgear station of Kyushu Electric
Power Company,” Mitsubishi Denki Giho (Japan), vol. 57, no. 12, pp. 38—43, 1983.

[B734] Sparks, W. W., and Hathaway, G. H., “Operation of Detroit Edison gas-insulated substations,” IEEE
Transactions on Power Apparatus and Systems, vol. 95, no. 1, pp. 344-351, Jan./Feb. 1976.

Copyright © 1993 IEEE All Rights Reserved 61
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B735] Spendal, E., and Menon, K. V., “Germany’s first 245 kV metalclad SF switchgear installation,” Brown Boveri
Review, vol. 60, no. 2/3, pp. 108-116, Feb./Mar. 1973.

[B736] Spindle, H. E., and Bolin, P., “Westinghouse modular design of GIS and CGIT provides ease of installation,
maintenance and future expansion,” Doble Client Conference, sec. 5, pp. 901B-904B, Apr. 1975.

[B737] Steiner, K., “SF¢ insulated metalclad switchgear and open-air switchgear in Austria,” Elektrotech, and
Maschimenbau (Austria), vol. 101, no. 6, pp. 303-305, June 1984.

[B738] Supplee, G. W., “Compatibility of design—Compact substation equipment,” American Power Conference,
vol. 34, pp. 1032-1038, Apr. 1972.

[B739] Szente-Varga, H. P., “170 kV Metalclad SF switchgear for Sempersteig substation,” Brown Boveri Review,
vol. 57, no. 12, pp. 572-577, Dec. 1970.

[B740] Szente-Varga, H. P., “High-voltage SFg switchgear installations, applications and performance,” Brown
Boveri Review, vol. 62, no. 4, pp. 139-147, Apr. 1975.

[B741] Tahiliani, V.; Lannes, W. J.; and Miners, K. B.; “Diagnostic techniques to detect abnormal operating
conditions in GIS,” CIGRE, Paper 23-08, 1984.

[B742] Takagi, T.; Saba, S.; and Kataoka, K.; “Miniaturization of substation in urban districts” World Energy
Conference, Paper 1.3-159, 22 pages, June/July 1971.

[B743] Taylor, D. J., and Lincoln, M. C., “GIS built among high-rise buildings,” Transmission and Distribution, vol.
36, no. 4, pp. 18-20, Apr. 1984.

[B744] Tokoro, K., et al., “Development of electronic potential and current transducers suitable for gas-insulated
switchgear and adequate for application to substation digital control system,” IEEE Transactions on Power Apparatus

and Systems, vol. PAS-101, no. 12, pp. 3967-3976, Oct. 1982.

[B745] Tsuchiya, Y., et al.,, “The 10000-operation field experience since 1965 of Japan’s first SFg gas circuit
breakers,” Mitsubishi Denki Giho (Japan), vol. 55, no. 7, pp. 54-58, 1981.

[B746] Ushio, T., et al., “Design and application concept of gas insulated substations,” A.I.M. International Meeting,
5 pages, Nov. 1979.

[B747] Vigreux, J., “Sulphur hexafluoride for EHV Urbanmore substations,” Energy International, vol. 7, no. 8, pp.
18-21, Aug. 1970.

[B748] Vujovic, V., “The 110/20kV substation at Zagreb-Sjever (Yugoslavia),” Koncar Strucne Info., vol. 31, no.3,
pp- 22-28, 1984.

[B749] Working Group 23.03, “The compilation of the international experience on installation and operation of
metalclad substations,” CIGRE, Paper 23-04, 15 pages, Aug. 1972.

[B750] “Workshop on user experience with gas-insulated substations,” vol. EPRI-EL-2189, Portland, Ore., July 1981.
[B751] “World’s first SFg mini-sub has good record,” Electrical World, p. 50, Nov. 15, 1972.

[B752] Zava, M. B., et al., “MV transportable, remote controlled unit for HV/MV sub-stations,” CIRED, vol. 1, pp.
1.20/1-5, 1993.

62 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

6.2.3 Transmission line design

[B753] Araki, T., “Development and application of 500 kV gas insulated transmission lines,” Keikinzoku Yosetsu/
Journal of Light Metal Welding and Construction (Japan), vol. 25, no. 8, pp. 353-361, 1987.

[B754] Araki, T.; Hayashi, T.; and Kuroyanagi, Y.; “Application of 8000A class 275 kV gas insulated transmission
line,” Transactions of the Institute of Electrical Engineers of Japan, vol. 110:7, pp. 591-597, July 1990.

[B755] Belanger, B. C.; Garrity, T. F.; and Smith, W. G.; “ERDA’s research program for advanced power
transmission,” Proceedings of the IEEE 1976 National Aerospace and Electronics Conference, Dayton, Ohio, pp.
637-643, May 1976.

[B756] Bolin, P. C., et al., “Manufacture and installation of a three conductor SF¢ insulated transmission line,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 1966-1974, July 1982.

[B757] Bolin, P. C., et al., “Mechanical design and test of 1200 kV semi-flexible SFg insulated transmission line,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 6, pp. 1630-1637, June 1982.

[B758] Bondon, L. A., “High Voltage Flexible Cable for Pressurized Gas Insulated Transmission Line,” U.S. Patent,
Nov. 1987.

[B759] Bortnik, I. M., “The statistical characteristics of compressed gas insulation for the underground transmission
lines,” IEEE Power Engineering Society Underground Transmission and Distribution Conference, Publication 72-
CHO-608-O-PWR (suppl.), pp. 317-322, Jan. 1973.

[B760] “Compressed-gas cables find application at both ends of the needed range of ratings,” Electrical World, p. 45,
July 1, 1974.

[B761] Cookson, A. H., “Compressed gas insulated transmission systems: The present and the future,” International
Symposium on Gaseous Dielectrics, Publication no. CONF-780301, pp. 286-313, Mar. 1978.

[B762] Cookson, A. H., “Gas-insulated cables,” IEEE Transactions on Electrical Insulation, vol. E1-20, no. 5, p. 859,
Oct. 1985.

[B763] Cookson, A. H., “Transmission Line Including Support Means with Barriers,” Patent, U.S. Department of
Energy, October 1982.

[B764] Cookson, A. H., Garrity, T. F., and Samm, R. W., “Research and development in the United States on three-
conductor and UHV compressed gas insulated transmission lines for heavy load transmission,” International
Conference on Large High Voltage Electric Systems (CIGRE), Paris, France, pt. 1, Paper 21-09, pp. 1-12, Aug./Sept.
1978.

[B765] Cookson, A. N.; Lapen, R. J.; and Kothmann, R. E.; “Analysis of forced cooling of compressed gas insulated
transmission lines,” EPRI, Final Report EL-228, Project 7840-1, 103 pages, Dec. 1976.

[B766] Cookson, A. H., and Pederson, B. O., “Gas Insulated Transmission Line With Insulators Having Field
Controlling Recesses,” U.S. Patent, July 1984.

[B767] Cookson, A. H., and Pedersen, B. O., “Thermal measurements in a 1200 kV compressed gas insulated
transmission line,” IEEE Transmission and Distribution Conference, Publication CH1139-5, pp. 163-167, Apr. 1979.

[B768] Corbett, J. T., et al., “Three-conductor compressed-gas cable field demonstration,” EPRI, Report EL-6771,
vol. 2, Mar. 1990.

Copyright © 1993 IEEE All Rights Reserved 63
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B769] Cronin, J. C., “Optimized design for gas cable systems,” EPRI, Project 7825 and ERDA E(49-18)-1615, Final
Report, 128 pages, Sept. 1975.

[B770] Cronin, J. C., et al., “Basic design characteristics of a three conductor gas-insulated power transmission
system,” IEEE Transactions on Power Apparatus and Systems, vol. 92, no. 6, p. 1812, Nov./Dec. 1973.

[B771] Cronin, J. C., et al.,“Incorporating flexibility into a gas-insulated transmission system designed for underwater
use,” Underground Transmission and Distribution Conference, IEEE, Dallas, Tex., pp. 343-348, Apr. 1974.

[B772] Cronin, J. C., and Conangla, A., “Heat flux-temperature relationships for closely spaced underground power
transmission conductors,” IEEE Transactions on Power Apparatus and Systems, vol. 90, no. 3, pp. 1256-1260, May/
June 1971.

[B773] Cronin, J. C., and Dethlefsen, R., “Guide to use of gas cable systems,” EPRI, Project 7825 and ERDA E(49-
18)-1615, Technical Report, 83 pages, Sept. 1975.

[B774] Cronin, J. C., and Moran, J. A., Jr., “Economics of gas insulated power transmission systems,” /IEEE
Underground Transmission and Distribution Conference, IEEE, Dallas, Tex., pp. 519-523, Apr. 1974.

[B775] Czech, F., and Floessel, C. D., “Metal-Encapsulated Gas-Insulated High Voltage Line,” Patent, Canada, July
1987.

[B776] Dale, S. J., “1200 kV Compressed gas-insulated test loop completion,” Westinghouse Electric Corporation,
Trafford, Pa., Final Report, Sept. 1983.

[B777] Dale, S. J., “1200 kV Semi-flexible gas-insulated transmission program,” Westinghouse Electric Corporation,
Trafford, Pa., vol. 1: Final Report and vol. 2: Final Report Appendices, Feb. 1984.

[B778] Dale, S. J., “Vertically Aligned Gas-Insulated Transmission Line Having Particle Traps at the Inner
Conductor,” U.S. Patent, Apr. 1984.

[B779] Dale, S. J., et al., “Dielectric design and test of 1200 kV semi-flexible SF¢ insulated transmission line,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-102, no. 2, pp. 400409, Feb. 1983.

[B780] Deschamps, L.; Schwab, A.; and Jegou, Y.; “Electric power transmission by gas-insulated cables,” Bulletin de
la Direction des Etudes et Recherches (France), serie B, no. 3—4, pp. 93-130, 1973.

[B781] “Design and test of three-conductor gas insulated cable,” EPRI, Project 7816 and ERDA E (49-18)-1560, Final
Report, 103 pages, June 1975.

[B782] DeSteese, J. G., et al., “Development of an evaporation-cooled underground transmission system,” EPRI, TD-
229, Project 7834 and ERDA E(49-18)-2126, Final Report, 115 pages, Aug. 1976.

[B783] Doepken, H. C., Jr., “Calculated heat transfer characteristics of air and SFg,” IEEE Transactions on Power
Apparatus and Systems, vol. 89, no. 8, pp. 1979-1985, Nov./Dec. 1970.

[B784] Doepken, H. C., Jr., “Compressed gas insulated cables with increased capacity and reduced cost,” IEEE
Underground Transmission and Distribution Conference, pp. 536-540, Apr. 1974.

[B785] Doepken, H. C., Jr., “Compressed gas insulation for concentric power lines,” Proceedings of the Eighth
Electrical Insulation Conference, pp. 202-205, 1968.

[B786] Doepken, H. C., Jr., “Compressed gas insulation in large coaxial lines,” Ph.D. diss., Massachusetts Institute of
Technology, 1968.

64 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B787] Doepken, H. C., Jr., “Compressed gas insulation in large coaxial systems,” IEEE Transactions on Power
Apparatus and Systems, vol. 88, no. 4, pp. 364-369, Apr. 1969.

[B788] Doepken, H. C., Jr., “The present and future of compressed gas insulated transmission lines,” IEEE Power
Engineering Society Underground Transmission and Distribution Conference, Publication 72-CHO-608-0-PWR
(suppl.), pp. 326-328, Jan. 1973.

[B789] Eidinger, A., “Design, application and testing of SFg insulated cable,” Brown Boveri Review, vol. 63, no. 11,
pp. 688-694, Nov. 1976.

[B790] Eidinger, A., “Transmission line development and short circuit powers,” Elektrotechniek, vol. 53, no. 10, pp.
542-550, Aug. 1975.

[B791] Eidinger, A., and Dobsa, J., “Efficiency of direct and indirect cooling of underground transmission systems
having solid or gaseous insulation” CIGRE, Paper 21-40, Aug. 1976.

[B792] Eidinger, A., and Floessel, C. D., “Dual Underground Cable System for Transmitting Electrical Power,” U.S.
Patent no. 3869562.

[B793] Eidinger, A., and Floessel, C. D., “SFq compressed gas insulated cables for extra high power transmission,”
Brown Boveri Review, vol. 61, no. 4, pp. 167-173, Apr. 1974.

[B794] Eidinger, A., and Klement, W., “Underground power transmission using compressed-gas-insulated cables,”
International Conference on Large High-Voltage Electric Systems (CIGRE), 25th Session, Bull no. 1, Paris, France,
Paper 21-11, Aug. 1974.

[B795] “Elimination of particle effects in SFg1-insulated transmission systems,” Westinghouse Electric Corporation,
Pittsburgh, Pa., Report, Aug. 1983.

[B796] Fischer, F. E., and Williams, J. A., “First underground 345-kV gas-insulated transmission system energized,”
Journal: Transmission and Distribution (U.S.), vol. 24, no. 5, pp. 37-39, May 1972.

[B797] Fisher, W. H., “Particle Trap To Sheath Non-Binding Contact for a Gas-Insulated Transmission Line Having
a Corrugated Outer Conductor,” U.S. Patent, Apr. 1984.

[B798] Fisher, W. H.; Cookson, A. H.; and Yoon, K. H.; “Particle Trap to Sheath Contact for a Gas-Insulated
Transmission Line Having a Corrugated Outer Conductor,” U.S. Patent, Apr. 1984.

[B799] Fisher, W. H., and Yoon, K. H., “Conductor Load Bearing Roller for a Gas-Insulated Transmission Line
Having a Corrugated Outer Conductor,” U.S. Patent, Apr. 1984.

[B80O] Franca, W. J., and Pereira, M. J., “Utilization of gamagraphy in shielded substation,” Iberian-American
Congress on Maintenance and 2 Brazilian Congress on Maintenance, Rio de Janeiro, Brazil, Report, Conference
Literature, Dec. 1987.

[B801] Fujimoto, N.; Boggs, S. A.; and Madge, R. C.; “Measurement of transient potentials in coaxial transmission
lines using coaxial dividers,” Proceedings of Workshop on Measurement of Electrical Quantities in Pulse Power
Systems, Boulder, Colo., pp. 6979, Mar. 1981.

[B802] Fukuda, S., “Ampacity of direct-buried EHV cables insulated with SFq gas,” IEEE Transactions on Power
Apparatus and Systems, vol. 89, no. 3, pp. 436-491, Mar. 1970.

[B803] Fukuda, S., “Current carrying and short circuit tests on EHV cables insulated with SFg gas,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-88, no. 2, pp. 147-156, Feb. 1969.

Copyright © 1993 IEEE All Rights Reserved 65
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B804] Fukuda, S., “EHV cables with compressed SFq gas insulation,” IEEE Transactions on Power Apparatus and
Systems, vol. 86, no. 1, pp. 50-66, Jan. 1967.

[B8O5] “Gas-insulated EHV system can go above ground or under water,” Electrical World, p. 54, Feb. 15, 1972.

[B806] Gillies, D. A., “Compressed gas insulation systems,” Doble Client Conference, Minutes, sec. 5, pp. 901E-
902E, Apr. 1975.

[B807] Graneau, P., et al., IEEE Underground Transmission Conference, Pittsburgh, Pa., May 1972.

[B8O8] Graybill, H. W., and Williams, J. A., “Underground power transmission with isolated-phase gas-insulated
conductors,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-89, no. 1, pp. 17-23, Jan. 1970.

[B809] Hampton, B. F., “A flexible, compressed gas-insulated cable,” IEE Conference, Publication no. 44, pp. 61-64,
Sept. 1968.

[B810] Hampton, B. F., “Current-carrying and short-circuit tests on EHV cables insulated with SF¢ gas,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-88, no. 2, Feb. 1969.

[B811] Henry, G., and Kieffer, J., “Device and Process for Assembling a Clad Busbar of an Electrical Installation,”
Patent, Canada, Aug. 1988.

[B812] Ishikawa, M., et al., “An approach to the suppression of sheath surge induced by switching surges in a GIS/
power cable connection system,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp.528—
538,Feb.1981.

[B813] Itaka, K.; Araki, T.; and Hata, H.; “Heat transfer characteristics of gas spacer cables,” IEEE Transactions on
Power Apparatus and Systems, vol. 97, no. 5, pp. 1579-1585, Sept./Oct. 1978.

[B814] Itaka, K., and Ikeda, C., “Dielectric characteristics of compressed gas insulated cables,” IEEE Transactions on
Power Apparatus and Systems, vol. 59, no. 8, pp. 1986-1994, Nov./Dec. 1970.

[B815] Jackson, R. B., and Miners, K. B., “SFg gas analysis service—Analytical data and case histories,” The 49th
Annual International Conference, Doble Clients, Boston, Mass., Apr. 1982.

[B816] Jeffs, E., “Germany pushes pipe conductor development,” Energy International, vol. 12, no. 7, pp. 13—-15, July
1975.

[B817] Johnson, B. L.; Doepken, H. C., Jr.; and Trump, J. G.; “Operating parameters of compressed gas insulated
transmission lines,” IEEE Transactions on Power Apparatus and Systems, vol. 88, no. 4, pp. 369— 375, Apr. 1969.

[B818] Kawamura, H., and Hibino, M., “Gas insulated switchgear for transmission line,” Takaoka Review, vol. 34,
no. 3, pp. 335-338.

[B819] Kilar, L. A., and Cronin, J. C., “A general method for predicting the potential usage of specific transmission
cables applied to SF6 cables,” IEEE Power Engineering Society Underground Transmission and Distribution
Conference, Publication 76 CH It 19-7-PWR, pp. 437441, Sept. 1976.

[B820] Kind, D., “Gas insulated energy transmission systems: 23rd Bernard Price Memorial Lecture,” Transactions of
the South African Institute of Electrical Engineers, vol. 65, pt. 12, pp. 270-277, Dec. 1974.

[B821] Kobayashi, T., et a]., “Development of compact 500 kV 8000 A gas insulated transmission line,” Sumitomo
Electric Technical Review, no. 24, pp. 80-90, Jan. 1985.

66 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B822] Kreuger, F. H., and Van Deventer, G. C., “Spacer cable,” CIGRE, Paper 21-04, 7 pages, Aug. 1974.

[B823] Kroon, P. J., et al., “Flexible gas-insulated metal-enclosed transmission system design,” EPRI, Report EL-
2563, Aug. 1982.

[B824] Lautenschlager, H. G., and Cooke, C. M., “Bundled conductors in gas insulated high voltage power
transmission cables,” IEEE Power Engineering Society Winter Meeting, Paper F80 165-1, 7 pages, Feb. 1980.

[B825] Miller, D. B., et al., “Flexible gas-insulated cable for 230 kV, 345 kV and 500 kV,” IEEE Transactions on
Power Apparatus and Systems, vol. PAS-103, no. 9, pp. 2480-2485, Sept. 1984.

[B826] Misaki, T.; Yamamato, H.; and Itaka, K.; “An analysis of three-dimensional asymmetric field distribution in
SF6 gas insulated cables,” IEEE Transactions on Power Apparatus and Systems, vol. 92, no. 6, pp. 2024-203 1, Nov./
Dec. 1973.

[B827] Mizukami, T.; Sato, H.; and Ando, N.; “Gas-insulated transmission cable with semi-prefabricated unit,” IEEE,
Transactions on Power Apparatus and Systems, vol. PAS-98, no. 5, pp. 1709-1716, Sept./Oct. 1979.

[B828] Morello, A., “Future outlook for underground cables transmitting large powers at extra high voltages,”
Electrotecnica (Italy), vol. 65, no. 5, pp. 405-413, May 1978.

[B829] Mori, S., “Gas-insulated cable response to short-circuit forces,” IEEE Transactions on Power Apparatus and
Systems, vol. T-PAS, pp. 2311-2319, May 198 1.

[B830] Mori, S., et al., “Characteristics of gas insulated transmission lines bonded at both ends in relation to short
circuit forces,” IEEE Transactions on Power Apparatus and Systems, vol. PAS- 100, no. 5, pp. 2311-2319, May 1981.

[B831] Nawrowski, R., “The influence of coupling between the electromagnetic field and the thermal field on the
power losses and the temperature in power transmission lines with SF6 insulation,” Modelling, Measurement and
Control A, vol. 49, no.4, pp. 1 5-24, 1993.

[B832] Nicol, J., “Planning for more economical underground power transmission,” IEEE Power Engineering Society
Underground Transmission and Distribution Conference, Publication 72-CHO-608-0- PWR (suppl.), pp. 339-356,
Jan. 1973.

[B833] Nishimoto, K., “Bulk electric power transmission in Japan,” World Energy Conference, Paper 5, 1-9, 25
pages, Sept. 1974.

[B834] Pedersen, B. O.; Doepken, H. C., Jr.; and Bolin, P. C.; “Development of a compressed gas-insulated
transmission line,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-90, no. 6, pp. 2631-2638, Nov./
Dec. 1971.

[B835] Perry, E. R., and Cronin, J. C., “Underwater high voltage power transmission using SFg insulated cable,” IEEE
Transactions on Power Apparatus and Systems, vol. 91, no. 6, p. 2265, Nov./Dec. 1972. Presented at IEEE Power
Engineering Society Underground Transmission and Distribution Conference, Publication 72-CHO-608-O-PWR, pp.
71-75, May 1972.

[B836] Perry, M. P., and Carlson, G. J., “Compressed gas insulated transmission: Line trap development,” General
Electric Company, Schenectady, N.Y, Final Report, Oct. 1982.

[B837] Perry, M. P., and Major, L. B., “Misalignment of coaxial conductors,” IEEE Transactions on Instrumentation
and Measurement, vol. IM-26, no. 3, pp. 270-272, Sept. 1977.

Copyright © 1993 IEEE All Rights Reserved 67
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B838] Perry, E. R., and Piscioneri, J. N., “First gas-insulated submarine cable developed at 345 kV,” Electric Light
and Power, pp. 40-41, Aug. 1972.

[B839] Popkov, V. I; Lyapin, A. G.; and Shcherbina, O. V.; “Gas-insulated electric transmission lines,” Izv Akad
Nauk (USSR), pp. 98—-106, Jan./Feb. 1973.

[B840] Pugh, P., “Gas-spacer cable of integrated design,” Electrical World, vol. 188, no. 3, p. 47, Aug. 1, 1977.

[B841] Rizk, F. A. M., et al., “Design of compressed-SFg-insulated systems for EHV transmission,” International
Symposium on Gaseous Dielectrics, Publication no. CONF-780301, pp. 406-409, Mar. 1978.

[B842] Samm, R. W., “Compressed gas-insulated transmission,” EPRI, Technical Division Progress Report,
Transmission and Distribution Division, pp. 5-7, Oct. 1974.

[B843] Sato, H., and Ando, N., “Gas-insulated transmission cable with semiprefabricated unit,” Hitachi Review
(Japan), vol. 28, no. 5, pp. 274-278.

[B844] Schmidt, R. L., et al., “Compressed gas insulated transmission line application economics,” Canadian
Communications and Power Conference, IEEE, Montreal, Quebec, Canada, pp. 157-160, Oct. 1978.

[B845] Schmidt, R. L., et al., “Economic study of the application of compressed gas insulated transmission lines,”
Seventh IEEE Power Engineering Society Transmission and Distribution Conference and Exposition, Atlanta, Ga.,
pp. 362-370, Apr. 1979.

[B846] Silver, D. A., “Development of 230-kV high-pressure, gas-filled, pipe-type cable system: Model Test program
phase,” EPRI, Report EL-6933, Sept. 1990.

[B847] Spencer, E. M., et al., “Research and development of a flexible 362 kV compressed gas insulated transmission
cable,” Proceedings of the 28th Session, International Conference on Large High Voltage Electric Systems (CIGRE),
Paris, France, vol. 1, pp. 21.02.1-21.02.9, Aug./Sept. 1980.

[B848] Takagi, T., et al., “Development of 500 kV gas spacer cable—Part I: Characteristics of current carrying
capacity, and Part II: The voltage characteristics and the construction,” IEEE Transactions on Power Apparatus and

Systems, vol. 97, no. 5, pp. 1732-1748, Sept./Oct. 1978.

[B849] Takuma, T., et al., “Compartment gas-insulated transmission lines (C-GIL) at 500 kV class,” IEEE
Transactions on Power Delivery, vol. 4, no. 1, pp. 1-7, Jan. 1989.

[B850] Takuma, T.; Kita, K.; and Watanabe, T.; “Calculation of the electric field in three-phase gas insulated cables,”
IEEE Transactions on Power Apparatus and Systems, vol. 91, no. 6, p. 2261, Nov./Dec. 1972.

[B851] Tanizawa, K.; Minaguchi, D.; and Honaga, Y.; “Application of gas insulated transmission line in Japan,”
International Conference on Large High Voltage Electric Systems, Proceedings of the 30th Session, CIGRE, Paris,
France, Aug./Sept. 1984.

[B852] “Technique allows study of cable use prospects,” Electrical World, pp. 48-49, Nov. 1, 1976.

[B853] “Three-conductor compressed-gas cable field demonstration,” EPRI, Report EL-6771, vol. 2, p. 2, Apr. 1990.

[B854] Trinh, N. G.; Vincent, C.; and De Tourrell, C. H.; “SF¢ insulated underground transmission,” /IREQ, Report no.
1986-C, 39 pages, May 1979.

[B855] Trump, J. G., “Gas-Insulated Transmission Line,” U.S. Patent no. 3585270.

68 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B856] Trump, J. G., and Cooke, C. M., “Gas dielectric cable insulation,” ERC Research, Project PP-78-2, Final
Report, 13 pages, Sept. 1972.

[B857] “Underground cable systems—Gas insulated systems,” Electrical World, p. 51, Oct. 1, 1976.
6.2.4 Transmission line installation and operation

[B858] Abell, D. S., “Installation and testing experience with I-T-E SFg gas insulated 115 kV bus,” Doble Client
Conference, sec. 9, pp. 401-405, Apr. 1976.

[B859] Arrighi, R., “Operating characteristics of long links of ac high voltage insulated cables,” International
Conference on Large High Voltage Electric Systems (CIGRE), Paris, France, pp. 21.13k1-21.13.10, Aug./Sept. 1986.

[B860] Baer, G. P.; Diessner, A.; and Luxa, G. F.; “420 kV SFg insulated tubular bus for the Wehr pumped-storage
plant: Electric tests,” IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 2, pp. 469-477, Mar./Apr.
1976.

[B861] Baer, G. P., and Lehmann, W., “SFy insulated 420 kV tubular bus with transfer facility connected to an
underground hydroelectric power station,” CIGRE, Paper 23-02, 13 pages, Aug. 1974.

[B862] Bahder, G., et al., “Procedure to increase voltage rating of field installed 15 kV cable by replacement of
nitrogen with sulfur hexafluoride,” IEEE Power Engineering Society Summer Meeting, Paper F 76 3574, July 1976.

[B863] Bolin, P. C., “Update on field experience with compressed gas-insulated transmission systems,” Proceedings
of the American Power Conference, Chicago, Ill., vol. 41, pp. 1126-1133, Apr. 1979.

[B864] “CEGB Research effort moves towards trouble shooting,” Electrical Review, vol. 199, no. 13, pp. 20-21, Oct.
1, 1976.

[B865] Cookson, A. H., et al., “Development and test installation of three conductor and UHV compressed gas
insulated transmission lines for heavy load transmission,” International Conference on Large High Voltage Electric

Systems (CIGRE), Paris, France, Sept. 1982.

[B866] Cronin, J. C., et al., “Optimization of single conductor gas-insulated transmission systems,” IEEE 1978 Power
Engineering Society Winter Meeting, New York, N.Y., pp. 189-3/1-3/5, Jan./Feb. 1978.

[B867] DeMaris, S., “500-kV CGI system is installed in the Cascades,” Transmission and Distribution, vol. 27, no. 4,
pp. 50-54, Apr. 1975.

[B868] Fitzgerald, J. P., and Swoish, R. F., “SF¢-insulated 345 kV system reduces line-crossing hazard,” Electrical
World, Sept. 29, 1969.

[B869] Geary, E. F., “Single SFg line carries generator output,” Electrical World, pp. 61-63, Oct. 15, 1975.
[B870] Graybill, H. W., “Gas-insulated bus solves 345 kV crossover problem,” Electric Light and Power, Oct. 1970.
[B871] Green, D. R., “CEl installs first SFg 345 kV bus,” Electrical World, pp. 40-41, Dec. 1, 1971.

[B872] Handel, R. D., “Design of the MICA hydroelectric project—A major 500 kV SF installation,” IEEE
Transactions on Power Apparatus and Systems, vol. 96, no. 5, pp. 1535-1545, Sept./Oct. 1977.

[B873] Johnson, B. L.; Doepken, H. C., Jr.; and Trump, J. G.; “Operating parameters of compressed-gas-insulated
transmission lines,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-88, no. 4, pp. 369-375, Apr.

1969.

Copyright © 1993 IEEE All Rights Reserved 69
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B874] Kilar, L. A., “Gas-insulated transmission perspective,” Proceedings of the 1975 IEEE Southeastern Region 3
Conference on Electricity and Expanding Technology, Charlotte, N.C., pt. 1, pp. 2A-3/1-3/5, Apr. 1975.

[B875] Klumb, F. R., “SF¢ system moves power up the tower,” Electric Light and Power, pp. 4648, July 1972.

[B876] Kuroyanagi, Y., et al., “Construction of 8000 A class 275 kV gas insulated transmission line,” IEEE
Transactions on Power Delivery, vol. 5, no. 1, pp. 14-20, Jan. 1990.

[B877] Matulic, R., “Cost precludes 765 kV UG circuit,” Electrical World, vol. 193, no. 6, pp. 108-109, Mar. 15,
1980.

[B878] McCluhan, F. J., et al., “345 kV SF, system eases switchyard crossing,” Electric Light and Power, p. 47, Oct.
1976.

[B879] Memita, N., et al., “Development and installation of 275 kV SFg gas-insulated transmission line,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-103, no. 4, pp. 691-698, Apr. 1984.

[B880] “Mica project to generate 2,610 MW,” Electrical World, pp. 34-36, June 1, 1973.
[B881] Morcos, M. M.; Anis, H. I.; and Srivastava, K. D.; “Metallic particle movement, corona, and breakdown in
compressed gas insulated transmission line systems,” IEEE Transactions on Industry Applications, vol. 27, no. 5, pp.

816-823, 1991.

[B882] Mori, S., et al., “Effect of SF¢ gas-insulated transmission lines of internal conductor to enclosure arcs,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 860-869, Apr. 1983.

[B883] Perry, E. R., and Cronin, J. C., “CGT system softens impact on transmission,” Electrical World, pp. 48—49,
Aug. 15, 1972.

[B884] Reimers, T. D., and Heberlein, G. E., “SFg insulated system avoids overhead 345 kV crossing,” Electrical
World, July 15, 1968.

[B885] Schmidt, R. L., et al., “Economic study of the application of compressed gas insulated transmission lines,”
IEEE Transmission and Distribution Conference, Publication CH 1139-5, pp. 362-370, Apr. 1979.

[B886] “SF¢ solves transmission amenity problems,” Electrical Review, pp. 667-668, Nov. 5, 1971.

[B887] Stolpe, J., and Mann, R. F., “A unique 220 kV SFg insulated underground getaway installation,” IEEE
Underground Transmission and Distribution Conference, pp. 337-342, Apr. 1974.

[B888] Stolpe, J., and Mateuchev, A., “SFg system links sub to overhead transmission,” Transmission and
Distribution, pp. 99-102, 162, Apr. 1974.

[B889] Supplee, G. W., et al., “Installation of a 230 kV compressed gas insulated bus,” IEEE Transactions on Power
Apparatus and Systems, vol. 93, no. 1, pp. 349-353, Jan./Feb. 1974.

[B890] Szente-Varga, H. P.; Floessel, K.; and Schmidt, W.; “420 kV SFg gas-insulated cable for Mapragg power
station,” Brown Boveri Review, vol. 64, no. 5, pp. 285-289, May 1977.

[B891] “Tie gives Con Edison 400 MW more,” Electrical World, pp. 58-59, Feb. 15, 1973.

[B892] Tikhodeev, N. N., and Gordin, B. I., “Problems of gas insulation in power engineering,” Power Engineering
(New York) (English Translation of Izvestiya Akademii, Nauk, SSSR, Energetika I. Transport), vol. 14, no. 4, pp. 156—

157, 1976.

o Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B893] Uchida, K., et al., “Construction of compact 500 kV gas insulated transmission line,” Sumitomo Electric
Technical Review (Japan), no. 26, pp. 242-251, Jan. 1987.

[B894] Watanabe, Y., “Gas-insulated 154 kV and 275 kV cables in Japan: Design, installation, and testing,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 4319—4328, Oct. 1981.

[B895] Watanabe, Y., et al., “Construction of first gas insulated transmission line in Japan,” IEEE Transactions on
Power Apparatus and Systems, vol. PAS-100, no. 10, pp. 4319-4329, Oct. 1981.

[B896] West, J. R., “In support of CGI cable,” Power Engineering, pp. 42-43, Mar. 1970.

[B897] Williams, J. A.; Fischer, F. E.; and Koehler, H. C.; “Installation of 345 kV SFg insulated phase isolated
underground bus,” IEEE Transactions on Power Apparatus and Systems, vol. 91, no. 4, p. 1726, July/Aug. 1972.
Published under the title, “First underground 345 kV gas insulated transmission system energized,” Transmission and
Distribution, pp. 37-39, May 1972.

[B898] Zelingher, S., and Matulic, R., “EHV gas insulated transmission lines: Parameters determination based on
system performance criteria,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-100, no. 11, pp. 4515-
4523, Nov. 1981.

6.2.5 Bus/conductor and enclosure

[B899] Emanuel, A. E.; Doepken, H. C., Jr.; and Solin, P. C.; “Design and test of a sliding plug-in conductor connector
for compressed gas-insulated cables,” IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 2, pp. 570-
579, Mar./Apr. 1976.

[B900] Gacek, Z., and Paszek, G., “Preliminary dimensioning of high voltage SF¢-insulated buses,” Proceedings of
the Third International Conference on Properties and Applications of Dielectric Materials, IEEE, vol. 1, 1991, pp.
521-524.

[B901] Grzan, J., and Goyette, R., “Sound cable crossing brings inexpensive electric power to Long Island,”
Proceedings of the American Power Conference, vol. 2, pp. 1112-1116, 1992.

[B902] Hand, C. L., and Tieszen, K., “Gas-insulated conductor used in unique 1000-ft vertical granite shaft,”
Transmission and Distribution, vol. 43, no. 3, pp. 38—43, 1991.

[B903] Hedman, L., “Cable connections for gas insulated switchgear 12-245 kV,” Cablewire, pp. I1I-7 through III- 10,
1991.

[B904] Ishikawa, M., “Switching-surge induced surges in sheath of SFg-insulated switchgear-cable connection
system,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 528-538, Feb. 1981.

[B905] Krenicky, A.; Schmitz, U.; and Sonderegger, G.; “Arcing faults in SF¢ insulated metalclad H.V. switchgear,”
Brown Boveri Review, vol. 61, no. 4, pp. 143-151, Apr. 1974.

[B906] Lautenschlager, H. G., “Bundle conductors in gas-insulated HV transmission cables: Several small
subconductors used in place of single large center conductor,” IEEE Transactions on Power Apparatus and Systems,
vol. T-PAS, pp. 394-399, Jan. 1981.

[B907] Lieske, M., and Olsen, W, “SFg-insulated bus trunking for extending conventional high-voltage switchgear,”
Siemens Review, vol. 39, pp. 467-469, Nov. 1972.

[B908] Mori, S., et al., “Effects of internal conductor to enclosure arcs on SF¢ gas insulated transmission lines,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS- 102, no. 4, pp. 860-869, Apr. 1983.

Copyright © 1993 IEEE All Rights Reserved 71
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B909] Nakanishi, K., et al., “Experimental study of the breakdown characteristics of a gas-insulated bus,” IEEE
Transactions on Electrical Insulation, vol. El- 16, no. w, pp. 111-117, Apr. 1981.

[B910] Nakata, R., and Tuoho, E. J., “Practical bus gas design based on particle motion studies,” IEEE Power
Engineering Society Winter Meeting, Paper A 77 198-5, Jan. 1977.

[B911] Pettinga, J. A. J., “Full scale high current model tests on busbar constructions for GIS,” Proceedings of CIGRE
Symposium on High Current in Power System, pp. 506-585, 1985.

[B912] Safigianni, A., and Tsanakas, D., “Short-circuit electromagnetic forces in three phase gas insulated systems
with steel enclosure,” Archiv fur Elektrotechnik, vol. 75, no. 1, pp. 37-43, 1991.

[B913] Strasser, H.; Schmidt, K. D.; and Hogg, P.; “Effects of arcs in enclosures filled with SF and steps taken to
restrict them in SFg switchgear,” IEEE Transactions on Power Apparatus and Systems, vol. 94, no. 3, pp. 1051-1060,
May/June 1975.

[B914] Supplee, G. W., et al., “Installation of a 230 kV compressed gas insulated bus,” IEEE Transactions on Power
Apparatus and Systems, vol. PAS-93, no. 1, pp. 349-353, Jan./Feb. 1974.

6.2.6 Circuit breaker
[B915] “34.5-69 kV Puffer breakers introduced,” Electric Light and Power, p. 68, Jan. 1980.

[B916] 1991 International Conference on Advances in Power System Control, Operation and Management, IEE, vol.
1, pp. 195-200, 1991.

[B917] Abell, D. S., “Installation and testing experience with I-T-E SF dead tank circuit breakers,” Doble Client
Conference, sec. 5, pp. 101-106, Apr. 1975.

[B918] Airey, D. R., et al., “Electrode vapour effects in high current gas blast switchgear arcs,” IEEE Transactions on
Power Apparatus and Systems, vol. 95, no. 1, pp. 1-13, Jan./Feb. 1976.

[B919] Allaart, A. J., “Experiments on circuit breaking, IV,” Elektrotechnik, vol. 62, no. II, pp. 959-967, Nov. 1984.

[B920] Bachmaier, A., and Bogner, A., “Medium voltage load circuit breakers, SFg insulated proven in operation,”
Electrizitaetswirtschaft, vol. 83, no. 17-18, pp. 773-776, Aug. 1984.

[B921] Barber, J. C., “Repair and test of 500 kV compressed gas-insulated transmission system (CGITS)-SFg,” Doble
Client Conference, sec. 9, pp. 301-309, Apr. 1978.

[B922] Bargigia, A., et al., “Preliminary tests for the observation of electric arcs in HV circuit-breakers adopting a
spectroscopic system based on bidimensional CCD detectors,” Proceedings of the Tenth International Conference on
Gas Discharges and Their Applications, vol. 2, pp. 946-949, 1992.

[B923] Berger, G., et al., “Effect of water vapour on the discharge regimes and the deviations from similarity law in
compressed SFg for positive polarity,” Journal of Physics D: Applied Physics, vol. 24, no. 9, pp. 1551-1556, Sept. 14,
1991.

[B924] Berkebile, L. E., “Interrupter optimization provides improved EHV-SF¢, circuit breakers.” Abstract (C75-039-
3) in IEEE Transactions on Power Apparatus and Systems, vol. 94, no. 4, p. 1093, July/Aug. 1975.

[B925] Berkebile, L. E., and Pfleiderer, R., “Synthetic capacitor switching tests on a SF circuit breaker,” IEEE Power
Engineering Society Summer Meeting, Paper A79 541-4, 5 pages, July 1979.

72 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B926] Beroual, A., and Buret, F., “Dielectric behaviour of SFg in a high voltage circuit breaker at low temperature,”
Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 113-116, 1991.

[B927] Beroual, A., and Buret, F, “SF¢ dielectric strength at low temperatures under dc voltages,” Proceedings of the
Tenth International Conference on Gas Discharges and Their Applications, vol. 1, pp. 406-409,1992.

[B928] Braun, D., “Problems with switching overvoltages solved by SFg self-extinguishing circuit breaker,” BBC
Review, vol. 72, no. 5, pp. 216223, May 1985.

[B929] Broschk, H. O., “Third generation high voltage SF circuit breakers for the present voltage range from 66—-170
kV,” Elektron (Johannesburg) vol. 8, no. 6, pp. 9-11, June 1991.

[B930] Calvino, B. J. ; Mazza, G. P.; and Rovelli, S.; “Study of current zero phenomena under various stress
conditions of a single pressure SFg-circuit breaker,” CIGRE, Paper 13-07, 12 pages, Aug. 1976.

[B931] Calvino, B. J., and Pezzi, P, “Interruption characteristics of an SFg self-extinguishing circuit breaker: Influence
of the initial rate of rise of the transient recovery voltage and of current-zero phenomena,” CIGRE, Paper 13-04, 14

pages, June 1968.

[B932] Campbell, L. C.; Perkins, J. F.; and Dallachy, J. L.; “Effect of nozzle pressure ratio on SFg arc interruption,”
IEE Fourth International Conference on Gas Discharges, Publication no. 143, pp. 44-47, Sept. 1976.

[B933] Carter, S. L., “Duke Power’s experience with Allis-Chalmers new 242 kV type GHO power circuit breakers,”
Doble Client Conference, sec. 5, pp. 501-519, Apr. 1978.

[B934] Chapman, A.; Jones, G. R.; and Strachan, D. C.; “Current zero electric field measurements in gas blast circuit
breaker arcs,” IEE Fourth International Conference on Gas Discharges, Publication no. 143, pp. 52-55, Sept. 1976.

[B935] Dauby, B., et al., “Numerical tools for auto-expansion in SFg circuit-breakers,” CIRED, vol. 1, pp. 1.1/1-4,
1993.

[B936] “Development trends in high fault-level circuit breakers point to SFg liquid,” Electrical Review, vol. 193, no.
19, pp. 634-635, Nov. 9, 1973.

[B937] Dirks, R., “SFg switchgear for inaccessible locations,” ETZ, vol. 112, no. 4, pp. 182, 184-185, 1991.

[B938] Dodds, J. J., and Traylor, L. E., “550 kV Type ELK breaker failure,” Paper presented at the /986 Doble Client
Conference, Boston, Mass., 1986.

[B939] Dolezal, M., and Posmure, F., “Composition, toxicity, and filtration of the products of SF¢-generated in the arc
quenching devices of power circuit breakers,” Electrotechnichy Obzor, vol. 68, no. 4, pp. 216-220, 1979.

[B940] Dufournet, D., “Evolution of the SFq thermal blast interruption in high voltage up to 245 kV,” GEC
ALSTHOM Technical Review, no. 6, pp. 47-58, 1991.

[B941] Dufournet, D., “Thermal-blast circuit breaking up to 245 kV,” Modern Power Systems, vol. 11, no. 3, pp.47,
49, 51, 1991.

[B942] Everson, D., “SFg or vacuum switching? The debate continues,” Int. Power Generation, vol. 7, no. 9, 21-23,
pp- 17-18, Nov. 1984.

[B943] Fang, M. T. C., and Banks, A. D. J., “The effects of the Lorentz Force on the flow in gas-blast circuit breakers,”
Journal of Physics D., vol. 18, no. 2, pp. 229-238, Feb. 1985.

Copyright © 1993 IEEE All Rights Reserved 73
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B944] Ferschl, L., et al., “Theoretical and experimental investigations of compressed gas circuit breakers under short-
line fault conditions,” CIGRE, Paper 13-07, 15 pages, Aug. 1974.

[B945] Friedrich, R. E., “Sulfur hexafluoride-filled, high voltage, high capacity circuit breakers,” American Power
Conference, vol. 21, pp. 580-588, 1959.

[B946] Friedrich, R. E., and Bates, G., “The use of SFg in high voltage interruption,” AIEE Summer General Meeting,
Paper C58-960, 17 pages, June 1958.

[B947] Frind, G.; Prescott, L. E.; and Van Noy, J. H.; “Current zero phenomena in an orifice type gas blast
interrupter,” IEEE Power Engineering Society Winter Meeting, Paper F79 288-2, 9 pages, Feb. 1979.

[B948] Frind, G., and Rich, J. A., “Recovery speed of axial flow gas blasted interrupter: Dependence on pressure and
dl/dt for air and SFg,” IEEE Transactions on Power Apparatus and Systems, vol. 93, no. 5, pp. 1675-1684, Sept./Oct.
1974.

[B949] Frohlich, K., and Eriksson, A., “Special phenomena in high-voltage GIS”, International Power Generation,
vol. 15, no. 2, pp. 50, 52-54, 1992.

[B950] Garzon, R. D., “Rate of change of voltage and current as functions of pressure and nozzle area in breakers
using SFg in the gas and liquid phases,” IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 5, pp. 1681—
1688, Sept./Oct. 1976.

[B951] Garzon, R. D.; Wu, J. L.; and Amato, J. V.; “Synchronous transmission circuit breaker development,” ERDA,
E(49-18)-2155, 176 pages, Aug. 1976.

[B952] Girard, A.; Bernard, G.; and Malkin, P.; “Post arc currents in medium voltage interrupting devices,” IEEE
Transactions on Power Delivery, vol. 6, no. 2, pp. 849-857, 1991.

[B953] Gleizes, A.; Mitiche, A. M.; and Van Doan, P.; “Study of a circuit-breaker arc with self-generated flow —III:
The post-arc phase,” IEEE Transactions on Plasma Science, vol. 19, no. 1, pp. 12-19, Feb. 1991.

[B954] Gleizes, A.; Robert, T.; and Pons, A.; “Modelling of SFg circuit-breaker arc at current zero and its interaction
with the circuit,” Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol.
1, pp. 2-5, 1992.

[B955] Graber, W., and Gysel, T., “The interruption of fault currents with delayed current zeros by HV circuit
breakers,” Brown Boveri Review, vol. 67, pp. 237-243, Apr. 1980.

[B956] Graf, R., “ITRV modification by interaction between SFg breaker and the test circuit,” CIGRE, Paper 13-01,
7 pages, Aug. 1976.

[B957] Grant, D. M., et al., “Comparative interruption studies of gas-blast arcs in SF¢-N, and SF¢-He mixtures,” IEE
Fourth International Conference on Gas Discharges, Publication no. 143, pp. 48-51, Sept. 1976.

[B958] Guilloux, C., “Post-arc current measurement for EHV circuit-breaker tests,” Power Technology International,
pp- 91-92, 94-95, 1992.

[B959] Gurtzel, P., and Piechocki, A., “Saturated compositions W-Cu in application to singing, contacts for modern
mt circuit-breakers” (In Polish), Elektronika, vol. 24, no. 10, pp. 5-8, 1983.

[B960] Habedank, U., and Knobloch, H., “Procedure for the optimization of SFg circuit-breakers,” U. European
Transactions on Electrical Power Engineering, vol. 2, no. 5, pp. 315-320, 1992.

74 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B961] Haginomori, E., et al., “Recent progress in SFg gas circuit breaker technique,” Toshiba Review, no. 117, pp.
13-20, Sept./Oct. 1978.

[B962] Hallested, R., et al., “Evaluation of the effect of mechanical operations on seismic qualification test of SFg
circuit breakers,” Proceedings of the 1991 IEEE Power Engineering Society Transmission and Distribution
Conference, pp. 473-477, 1991.

[B963] Hamano, S., et al., “Investigation of a new extinguishing principle for a gas circuit breaker,” Electrical
Engineering in Japan, vol. 112, no. 4, pp. 10-26, 1992.

[B964] Harper, W. E., and Meinders, G. J., “Gas insulated breaker design simplify installation and maintenance,” Allis
Chalmers Engineering Review, vol. 38, no. 3, pp. 4-8, 1973.

[B965] Henry, J. C.; Perrissin, G.; and Rollier, C.; “The behavior of SFg puffer circuit breakers under exceptionally
severe conditions,” CIGRE, Paper 13-08, 13 pages, Aug. 1978.

[B966] Hermann, W., et al., “Investigation on the physical phenomena around current zero in HV gas blast breakers,”
IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 4, pp. 1165-1176, July/Aug. 1976.

[B967] Hermann, W., and Ragaller, K., “Theoretical description of the current interruption in HV gas blast breakers,”
IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 5, pp. 15461555, Sept./Oct. 1977.

[B968] Hertz, W., “Velocity measurement in SF¢ circuit-breaker arc channels,” 16th International Conference on
Phenomena in lonized Gases, Dusseldorf, Germany, pp. 506-507, Aug./Sept. 1983.

[B969] Hess, D. P., et al., “Noninvasive condition assessment and event timing for power circuit breakers,” IEEE
Transactions on Power Delivery, vol. 7, no. 1, pp. 353-360, Jan. 1992.

[B970] Hirasawa, K., et al., “Development of high power 2 cycle puffer type gas circuit breaker.” Abstract (C74 089-
9) in IEEE Transactions on Power Apparatus and Systems, vol. 93, no. 4, p. 1020, July/Aug. 1974.

[B971] Hoerauf, R. G., and Shipp, D. D., “Characteristics and applications of various arc interrupting methods,”
Record of the 1991 Annual Pulp and Paper Industry Technical Conference, IEEE, pp. 151-163, 1991.

[B972] Hux, G., “HGF 2009/2011: New outdoor circuit breaker types for low-rating range,” Sprecher Energie
Review, no. 1, pp. 17-18, 1991.

[B973] Ikeda, Shimichi, “Mechanical failure diagnosis,” IEEE Transactions on Power Apparatus and Systems, vol. T-
PAS, pp. 4869-4875, Dec. 1981.

[B974] Iwata, K., et al., “SFg gas circuit breakers with hydraulic operating mechanism,” Fuji Elect. Review, vol. 30,
no. 2, pp. 61-66, 1984.

[B975] Jakob, T.; Schade, E.; and Schaumann, R.; “Self extinction, an economic new principle for SFg circuit
breakers,” Brown Boveri Review, vol. 64, pp. 671-674, Nov. 1977.

[B976] Jones, G., “The impact of SFg upon power switchgear technology —2: Switch systems implications,” Power
Engineering Journal, vol. 5, no. 2, pp. 95-100, 1991.

[B977] Kane, R. E., et al., “How power circuit breakers employ SFg gas for all functions,” Westinghouse Engineer, pp.
130-136, Sept. 1970.

[B978] Knobloch, H., and Steppat, A., “Development of SFg circuit-breakers,” Seventh International Symposium on
Engineering, vol. 7, pp. 205-208, 1991.

Copyright © 1993 IEEE All Rights Reserved 75
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B979] Kobayashi, A., et al., “Measurement of voltage distribution phenomena in SFg single pressure circuit breaker,”
IEEE Transactions on Power Apparatus and Systems, vol. 97, no. 4, pp. 1304-1312, July/Aug. 1978.

[B980] Kopainsky, J. “Influence of the arc on breakdown phenomena in circuit breakers.” In Current Interruption in
High Voltage Networks. Plenum Press, 1978, p. 329.

[B981] Korner, G., and Rees, V., “420 kV SFg circuit breakers for breaking currents up to 80kA,” BBC Nachr., vol.
66, no. 11-12, pp. 405-412,1984.

[B982] Leeds, W. M., et al., “Application of switching surge arc and gas flow studies to the design of SFg Circuit
Breakers,” CIGRE, Paper no. 13—-11, Aug./Sept. 1970.

[B983] Leeds, W. M., and Friedrich, A. E., “Recent developments in the use of SF¢ for power circuit breakers,”
American Power Conference, vol. 24, pp. 833-840, 1962.

[B984] Lowke, J. J. “Radiative Energy Transfer in Circuit Breaker Arcs.” In Current Interruption in High Voltage
Networks, edited by K. Ragaller. Plenum Press, 1978.

[B985] Martin, D., “Keeping an eye on circuit-breakers,” Electrical Review, vol. 224, no. 3, pp. 14-15, 1991.

[B986] Matsumura, S., “550 kV Gas-insulated substations: Surge propagation performance,” IEEE Transactions on
Power Apparatus and Systems, vol. T-PAS, pp. 3057-3054, June 1981.

[B987] Mauthe, G., et al., “Type ELK circuit-breakers for metal-enclosed SF¢ insulated switchgear installations,”
Brown Boveri Review, vol. 61, no. 4, pp. 152-166, Apr. 1974.

[B988] Mauthe, G.; Ottischnig, R.; and Schmidt, K. D.; “Metalclad SFq circuit breaker type ECK,” Brown Boveri
Review, vol. 57, no. 12, pp. 562-571, Dec. 1970.

[B989] Mazzoleni, B., “Dielectric stress during breaking operations of an SFg puffer single phase enclosure circuit
breaker,” A.I.M. International Meeting, 4 pages, Nov. 1979.

[B990] McCabe, A. K., et al., “Design and testing of a three-break 800 kV SFg circuit breaker with ZnO varistors for
shunt reactor switching,” Proceedings of the 1991 IEEE Power Engineering Society Transmission and Distribution
Conference, pp. 499-507, 1991.

[B991] Miyamoto, T., and Kamatani, A., “Behavior of SF gas blast-type circuit breakers around current zero (A study
of the time constant of dynamic arcs),” Electrical Engineering in Japan, vol. 85, no. 4, p. 21, Apr. 1965.

[B992] Morii, K., et al., “SF¢ gas circuit breaker, new solution for generator main circuit switching,” IEEE
Transactions on Power Apparatus and Systems, vol. 98, no. 3, pp. 759-769, May/June 1979.

[B993] Nagamatsu, H. T.; Sheer, R. E., Jr.; and Bigelow, E. C.; “Flow properties of air and SF¢ in supersonic circuit
breaker nozzles.” Abstract in IEEE Transactions on Power Apparatus and Systems, vol. 93, no. 4, p. 1022, July/Aug.
1974.

[B994] Nakanishi, K., Switching Phenomena in High-Voltage Circuit Breakers. New York: Marcel Dekker, 1991.

[B995] Natsui, K., et al., “Experimental approach to one cycle puffer type SFg gas circuit breaker,” IEEE Transactions
on Power Apparatus and Systems, vol. 99, no. 3, pp. 833—-840, May/June 1980.

[B996] “New trends in high-voltage engineering, SFg for arc interruption,” Siemens Review, vol. 39, no. 12, pp. 540-
547, Dec. 1972.

76 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B997] Nishikawa, H., et al., “Arc extinction performance of SFg gas blast interrupters,” IEEE Transactions on Power
Apparatus and Systems, vol. 95, no. 6, pp. 1834-1844, Nov./Dec. 1976.

[B998] Noeske, H. O., “Investigation of dynamic nozzle parameters for various nozzle geometries and test conditions
of an experimental half-size SFg puffer breaker,” IEEE Transactions on Power Apparatus and Systems, vol. 96, no. 3,
pp- 896-906, May/June 1977.

[B999] Okabe, S.; Kan, M.; and Kouno, T.; “Analysis of surges measured at 550 kV substations,” IEEE Transactions
on Power Delivery, vol. 6, no. 4, pp. 14621468, 1991.

[B1000] Okuno, M., “Dynamic characteristics and stress of various kinds of spring on the operation of a high-speed
mechanism,” Transactions of the Japan Society of Mechanical Engineers, pt. C, vol. 59, no. 558, pp. 221-226, 1993.

[B1001] Park, K. Y., and Fang, M. T. C., “Mathematical modelling of SF¢ puffer breakers,” Proceedings of the Tenth
International Conference on Gas Discharges and Their Applications, vol. 2, pp. 940-943, 1992.

[B1002] Perkins, J. E, “Scaling criteria for interruption in gas-blast circuit breakers,” IEEE Transactions on Power
Apparatus and Systems, vol. 97, no. 1, pp. 232-241, Jan./Feb. 1978.

[B1003] Perkins, J. F., and Frost, L. S., “Effects of nozzle parameters on SFg arc interruption,” IEEE Transactions on
Power Apparatus and Systems, vol. 92, no. 4, pp. 961-970, July/Aug. 1973.

[B1004] Perkins, J. F., and Frost, L. S., “Time variation of nozzle clogging in SF¢ blasted arcs near current-zero,” IEE
Third International Conference on Gas Discharges, Publication no. 118, pp. 498-501, Sept. 1974.

[B1005] Plechaty, L., and Vostracky, Z., “Type range or 123 to 420 kV outdoor circuit breaker with SF¢ arc
extinguishing and insulating medium,” Czech. Heavy Ind. (Czechoslovakia), no. 6, pp. 26-30, 1985.

[B1006] “Quenching with gas (SF¢ switchgear),” International Power Generation, vol. 14, no. 2, pp. 56-57, 59, 1991.

[B1007] Rappange, A., “SFg high-voltage circuit breaker for installation outdoors,” Brown Boveri Review, vol. 63, no.
4, pp. 212-218, Apr. 1976.

[B1008] Roguski, A. T., “Laboratory test circuits for predicting overvoltages when interrupting small inductive
currents with an SFg circuit breaker,” IEEE Power Engineering Society Summer Meeting, Paper F79 760-0, 6 pages,
July 1979.

[B1009] Scarpa, P., et al., “SF¢ auto-expansion circuit breaker design: Numerical and experimental investigations of
arc-gas interactions,” IEEE Transactions on Power Delivery, vol. 7, no. 1, pp. 339-345, 1992.

[B1010] Schaumann, R.; Jakob, T.; and Schade, E.; “SFg medium voltage circuit breaker, type H,” Brown Boveri
Review, vol. 67, pp. 251-256, Apr. 1980.

[B1011] Schwalb, E., et al., “Investigation of unit testing and full pole testing of a single pressure type double nozzle
SFg circuit breaker under short line fault conditions,” CIGRE, Paper 13-03, 12 pages, Aug. 1978.

[B1012] Shah, J. K., “SF¢ gas-SF gas circuit breaker-gas-insulated substation (GIS),” Electr. India, vol. 24, no. 13,
pp. 9-10, July 1984.

[B1013] Shay, G. A., “Maintenance experiences with ITE type 230 GA, 242 kV, SFg dead tank circuit breaker,” Doble
Client Conference, sec. 5, pp. 301-306, Apr. 1979.

[B1014] Smit, J., “The success of SFg (high voltage circuit breaker),” PT/Elektrotech, Elektron, vol. 39, no. 12, pp.
57-59, Dec. 1984.

Copyright © 1993 IEEE All Rights Reserved 77
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1015] Spindle, H. E., “Circuit breaker development for 1200 kV GIS,” IEEE Transmission and Distribution
Conference, Publication CH 1139-5, pp. 227-236, Apr. 1979.

[B1016] St-Jean, G., “Modeling electrical arcs for power circuit-breakers,” IEEE Power Engineering Review, vol. 11,
no. 11, pp. 6-7, 1991.

[B1017] Stegmuller, I. K., “Switching of high-voltage motors (circuit breaker switching characteristics),”
Elektrotechnik, vol. 66, no. 22, pp. 16-18, 21-23, Nov. 1984.

[B1018] Stelzer, R.; Rappange, A.; and Gaupp, O.; “Outdoor high-voltage SF circuit breakers type ELF for medium
breaking capacity,” Brown Boveri Review, vol. 64, no. 5, pp. 268-276, May 1977.

[B1019] Stokes, A. D., et al., “SFg puffer circuit breaker: Schlieren visualization of hot circulation following fault
interruption,” Energ. Electr., vol. 61, no. 6, pp. 275-280, June 1984.

[B1020] Sturzenegger, C.; Reinhardt, R.; and Schoetzau, H. J.; “Influence of a shock wave on the electric field
strength distribution in a gas blast interrupter,” IEEE Power Engineering Society Winter Meeting, Paper F80 278-2, 6
pages, Feb. 1980.

[B1021] Swanson, B. W, and Roidt, R. M., “Thermal analysis of an SFg circuit breaker arc,” IEEE Transactions on
Power Apparatus and Systems, vol. 91, no. 2, pp. 381-389, Mar./Apr. 1972.

[B1022] Szente-Varga, H. P., and Hogg, P., “HV SF¢ circuit breaker in gas with short circuit currents up to 100 kA,”
A.LM. International Meeting, 110 pages, Nov. 1979.

[B1023] Takahashi, I., et al., “Research on a new type magnetic puffer gas circuit breaker,” IEEE Transactions on
Power Apparatus and Systems, vol. 1, pp, 421-428, Jan./Feb. 1974.

[B1024] Tamura, M., and Roe, D. M., “Design, installation and maintenance aspects of HVB buffer-type SF¢ gas
circuit breakers,” Doble Client Conference, sec. 5, pp. 101-121, Apr. 1978.

[B1025] Taylor, S., et al., “Current zero flow conditions in a circuit breaker-nozzle,” IEE Proceedings, Part A:
Science, Measurement and Technology, vol. 138, no. 5, pp. 259-264, Sept. 199 1.

[B1026] Tominaga, S., et al., “Estimation and performance investigation on SLF interrupting ability of puffer-type gas
circuit breaker,” IEEE Power Engineering Society Winter Meeting, Paper F 78 149-7, Jan. 1978.

[B1027] Tominaga, S., et al., “Extremely short line fault tests of a puffer-type gas circuit breaker by direct and
synthetic methods,” IEEE Power Engineering Society Summer Meeting, Paper 80 SM 702-1, July 1980.

[B1028] Tominaga, S., et al., “Investigation on gas flow of a puffer type gas circuit breaker based on observation of arc
and pressure measurements,” EEE Power Engineering Society Winter Meeting, Paper F80 280-8, 9 pages, Feb. 1980.

[B1029] Trepanier, J. Y., et al., “Analysis of the dielectric strength of an SF circuit breaker,” IEEE Transactions on
Power Delivery, vol. 6, no. 2, pp. 809-815, 1991.

[B1030] Trepanier, J. Y., et al., “Computation of the gas flow and electrical fields in SFg circuit-breakers,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 2, pp. 936—
939,1992.

[B1031] Trepanier, J. Y.; Reggio, M.; and Camarero, R.; “LTE computation of axisymmetric arc-flow interaction in
circuit-breakers,” IEEE Transactions on Plasma Science, vol. 19, no. 4, pp 580-589, Aug. 1991.

78 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1032] Tsuchiya, Y., et al., “The 1000-operation field experience since 1965 of Japan’s first SFy gas circuit
breakers,” Mitsubishi Denki Giho (Japan), vol. 55, no. 7, pp. 54-58, 1981.

[B1033] Tuma, D. T., “A comparison of the behavior of SFg and N, blast arcs around current zero,” IEEE Power
Engineering Society Winter Meeting, Paper F 80 279-0, 8 pages, Feb. 1980.

[B1034] Ueda, Yoshiro, “Without puffer action: Arc quenching based on self-flow generation,” IEEE Transactions on
Power Apparatus and Systems, vol. T-PAS, pp. 3888-3898, Aug. 1981.

[B1035] Ushio, T., “Without puffer action: Interruption of breaker terminal fault and short line fault,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 3801-3810, Aug. 1981.

[B1036] Ushio, T.; Shimura, I.; and Tominaga, S.; “Practical problems on SFg gas circuit breakers,” IEEE
Transactions on Power Apparatus and Systems, vol. 90, no. 5, pp. 2166-2174, Sept./Oct. 1971. Presented at EEE
Power Engineering Society Winter Power Meeting, New York, Paper 71-TP-64-PWR, Jan. 1970.

[B1037] van der Sluis, L., and Rutgers, W. R., “Comparison of test circuits for high voltage circuit breakers by
numerical calculations with arc models,” IEEE Transactions on Power Delivery, vol. 7, no. 4, pp. 2037-2045, 1992.

[B1038] van der Sluis, L.; Rutgers, W. R.; and Koreman, C. G. A.; “A physical arc model for the simulation of current
zero behavior of high-voltage circuit breakers,” Proceedings of the 1991 IEEE Power Engineering Society
Transmission and Distribution Conference, pp. 485-491, 1991.

[B1039] Vostracky, Z., and Plechaty, L., “Type SKODA very high voltage circuit breaker with SF¢ gas,” SKODA Rev.
(Czechoslovakia), no. 1, pp. 32-38, 1985.

[B1040] Wagner, C. L.; Garrity, T. F.; and Spindle, H. E.; “Development of a 1200 kV circuit breaker parameters,”
CIGRE, Paper 13-07, 17 pages, Aug. 1980.

[B1041] Wang, E.; Tong, L.; and Zhao, M.; “The computer simulation of the electrostatic-field distribution in the area
of output line of the tank of SFg circuit breaker,” Proceedings of the Tenth International Conference on Gas
Discharges and Their Applications, vol. 2, pp. 924-927, 1992.

[B1042] Yeckley, R. N.; Wagner, C. L.; and Anderl, H. W.; “242 kV Puffer-type circuit breakers,” Doble Client
Conference, sec. 5, pp. 201-212, Apr. 1978.

[B1043] Yoshioka, Y., and Nakagawa, Y., “Investigation of the interrupting performance of a puffer type gas circuit
breaker,” IEEE Power Engineering Society Winter Meeting, Paper F80 280-6, 7 pages, Feb. 1980. Published in /EEE
Transactions on Power Apparatus and Systems, vol. 98, no. 1, p. 11, Jan./Feb. 1979.

[B1044] Yoshioka, Y.; Tsukushi, M.; and Natsui, K.; “A method and applications of a theoretical calculation for on-
load pressure rises in puffer type gas circuit breakers,” IEEE Transactions on Power Apparatus and Systems, vol. 98,
no. 3, pp. 731-737, May/June 1979. Presented at IEEE Power Engineering Society Summer Meeting, Paper F 78 682—
7, July 1978.

6.2.7 Instrument transformers

[B1045] Brah, D. B., et al., “A coupling capacitor voltage transformer of metering accuracy for SF¢ insulated compact
substations,” IEEE Transactions on Power Apparatus and Systems, vol. 93, no. 5, pp. 1345-1352, Sept./Oct. 1974.

[B1046] Camilli, G., “An experimental gas-insulated 138 kV current transformer,” AIEE Transactions, vol. 74, pt. 3,
pp- 100-104, Apr. 1955.

Copyright © 1993 IEEE All Rights Reserved 79
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1047] Carlson, G. L., and Fisher, F. A., “Voltage and current sensors for a 1200 kV gas insulated bus,” /IEEE
Transmission and Distribution Conference, Publication CH 1139-5, pp. 200-207, Apr. 1979.

[B1048] Innerling, J. J., “A safety concept against destructive consequences of high voltage instrument transformer
failures,” Proceedings of the 1991 IEEE Power Engineering Society Transmission and Distribution Conference, pp.
606-612, 1991.

[B1049] Kano, K., et al., “Line trapped charge discharging characteristic of gas insulated magnetic voltage
transformer,” IEEE Transactions on Power Delivery, vol. 7, no. 1, pp. 370-375, 1992.

[B1050] Kobayashi, S., et al., “Development and field test evaluation of optical current and voltage transformers for
gas insulated switchgear,” Proceedings of the 1991 IEEE Power Engineering Society Transmission and Distribution
Conference, pp. 329-335, 1991.

[B1051] Krauss, H., and Moeller, J., “Metal-clad magnetic potential transformer with SFs impregnated plastic film
layer insulation,” Canadian Communication and Power Conference, 2 pages, Nov. 1974.

[B1052] Waddington, F. B., and Heighes, J., “SFg insulation for current transformers,” AEI Engineering, vol. 7, no. 4,
pp- 196-199, 1967.

[B1053] Yamauchi, A., et al., “Investigation of performance characteristics of EHV gas insulated potential
transformer,” IEEE Power Engineering Society Winter Meeting, Paper A80 050-5, 7 pages, Feb. 1980.

6.2.8 Insulators and barriers

[B1054] Akimov, V. V.; Varivodov, V. N.; and Volpov, E. K.; “An approach to the spacer design of HVDC SFg gas
insulated equipment,” Proceedings of the Third International Conference on Properties and Applications of Dielectric
Materials, IEEE, vol. 1, pp. 525-528, 1991.

[B1055] Bartakova, B.; Krump, J.; and Vosahlik, V.; “Effect of electric partial discharge of SFg,” Electrotechnichy
Obzor, Prague, vol. 67, p. 230, 1978.

[B1056] al-Bawy, I., and Farish, O., “Charge deposition on an insulating spacer under impulse-voltage conditions,”
IEE Proceedings, Part A: Physical Science, Measurement and Instrumentation, Management and Education, Reviews
vol. 138, no. 3, pp. 145-152, May 1991.

[B1057] Binns, D. F. and Cook, G. H., “Breakdown between insulated ring conductors in SFs-C8F160,” Fourth
International Conference on Dielectric Materials, Measurements, and Applications, Lancaster, England, pp. 10—13,
Sept. 1984.

[B1058] Blackburn, T. R., and Boswell, R. W., “Insulator surface damage in SF¢-insulated systems,” Proceedings of
the Eighth International Conference on Gas Discharge and Their Applications, Sept. 1984.

[B1059] Bobikov, V. E., and Tripoten, I. G., “Investigating the electrostatic fields on the insulators of gas-filled
plant,” Izv. VUZ Energ. (USSR), no. 4, pp. 43-46, Apr. 1984.

[B1060] Bobo, J. C., and Vigreux, J., “Dielectric behaviour of insulation in SFg at extra high voltage,” CIGRE, Paper
15-08, 12 pages, Aug. 1976.

[B1061] Brandt, T. F.; Netzel, P. C.; and Ponder, J. Z.; “Progress in insulator development for flexible gas insulated
transmission systems,” Proceedings of the 13th IEEE Electrical/Electronics Insulation Conference, New York, N.Y.,
Publication 77 CH 123-2-EI, pp. 331-335, Sept. 1977.

80 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1062] Braun, J. M., et al., “PD scaling relationships in GIS insulators: Theory and experimental verification,” Sixth
International Conference on Dielectric Materials, Measurements and Applications, pp. 166—169, 1992.

[B1063] Braun, J. M.; Chu, E Y; and Mclntyre, N. S.; “Characterization of degraded epoxy spacer surfaces by electron
spectroscopy,” CEIDP, Annual Report, 1984.

[B1064] Brockman, R., and von Olshausen, R., “Flashover voltage dependence on the tangential field strength of
contaminated insulator surfaces in SFg,” Seventh International Conference on Gas Discharges and Their
Applications, pp. 280-283, Sept. 1982.

[B1065] Chee-Hing, D. J., and Srivastava, K. D., “Insulation performance of dielectric-coated electrodes in sulphur
hexafluoride gas,” IEEE Transactions on Electrical Insulation, vol. 10, no. 4, pp. 119-124, Dec. 1975.

[B1066] Chenoweth, T. E.; Yeoman, F. A.; and Cookson, A. H.; “Epoxy casting composition for UHV service in
compressed SFg insulated equipment,” Proceedings of the 13th IEEE Electrical/Electronics Insulation Conference,
New York, MY, Publication 77 CH 123-2-EI, pp. 322-326, Sept. 1977.

[B1067] Cherukupalli, S. E., “Surface Charge Accumulation on Spacers under Switching Impulses in Sulphur
Hexafluoride Gas,” Thesis, University of British Columbia, B.C., Canada, 1987.

[B1068] Cho, Y. O.; Choi, B. J.; and Kim, K. S.; “Local field control and laboratory testing of cone-type spacers for
345 kV GIS,” Seventh International Symposium on High Voltage Engineering, vol. 1, pp. 143-145, 1991.

[B1069] Chu, F. Y; Braun, J. M.; and Seethapathy, R.; “Degradation mechanisms for epoxy insulators exposed to SFg
arcing by-products,” Proceedings of the IEEE International Symposium on Electrical Insulation, June 1986.

[B1070] Cooke, C. M., and Trump, J. G., “Post-type support spacers for compressed gas-insulated cables,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-92, no. 5, pp. 1441-1447, Sept./Oct. 1973.

[B1071] Cooke, C. M., and Velazquez, R., “The insulation of ultra-high voltages in coaxial systems using compressed
SF¢ gas,” IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 5, pp. 1491-1497, Sept./Oct. 1977.

[B1072] Crouch and Houlgate, R. G., “Technical implications of hollow composite insulators for HV SFg
switchgear,” IEE Colloquium on Structural Use of Composites in High Voltage Switchgear/Transmission Networks,
Digest no. 223, pp. 2/1-4, 1992.

[B1073] Crucius, M., et al., “Long duration tests on epoxy insulators in SFg gas,” CIGRE, Paper 15-07, 9 pages, Aug.
1978.

[B1074] Dakin, T. W., and Studniarz, S. A., “The voltage endurance of cast and molded resins,” IEEE Electrical/
Electronics Insulation Conference, Publication 77 CH 123-2-EI, pp. 318-321, Sept. 1977.

[B1075] Dale, S. J., “Future development in solid dielectric insulators for compressed gas insulated transmission
systems,” Conference on Electrical Insulation and Dielectric Phenomena, IEEE, Whitehaven, Pa., pp. 404—409, Oct.
1981.

[B1076] de Metz-Noblat, B., and Doin, Y. “GIS Insulation and Disconnector Operation.” In Gaseous Dielectrics VI,
1991, pp. 451-456.

[B1077] De Tourrell, C. H., and St. Onge, H., “Evaluation of epoxy resin formulations for SF¢ cable spacer materials,”
IEEE International Symposium on Electrical Insulation, Publication 78 CH1287-2-EI, pp. 167-171, June 1978.

[B1078] Farish, O. and al-Bawy, 1., “Effect of surface charge on impulse flashover of insulators in SFg,” IEEE
Transactions on Electrical Insulation, vol. 26, no. 3, pp. 443-452, June 1991.

- Copyright © 1993 IEEE All Rights Reserved 81
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1079] Farouk, A. M., “Statistical stress-duration characteristics of HV insulation,” IEEE Transactions on Power
Apparatus and Systems, vol. T-PAS, pp. 400—408, Jan. 1981.

[B1080] Fujimoto, N., et al. “Characteristics of Ultra Low Level Partial Discharges in GIS Epoxy Insulators.” In
Gaseous Dielectrics VI, 1991, pp. 509-514.

[B1081] Fujimoto, N., and Braun, J. M., “Behaviour of GIS epoxy insulators with metallic inclusions: Effect of needle
tip radius,” Seventh International Symposium on High Voltage Engineering, vol. 2, pp. 111-114, 1991.

[B1082] Giessner, B. G., “SFg epoxy foam a novel electrical insulation material,” IEEE Electrical/Electronics
Insulation Conference, Publication 77 CH 123-2-EI, pp. 336-339, Sept. 1977.

[B1083] Giessner, B. G., “SFq foamed insulation,” EPRI, Project 749, Final Report EL-520, 86 pages, Aug. 1977.

[B1084] Harris, A. F., “Insulating surfaces associated with high voltage metalclad SFy filled switchgear,” IEEE
Colloquium on Breakdown and Discharge Phenomena on Insulating Surfaces in Gas Media and Vacuum, Digest no.
1975/Z6, pp. 1/1-1/5, Nov. 1975.

[B1085] Jarmula, J., “Laboratory testings of electrical insulating materials’ surface resistance to hydrogen fluoride
vapours as selection criteria for SF¢-filled circuit breaker insulators,” CEIDP, Annual Report, pp. 457-462, 1981.

[B1086] Jing, T., and Morshuis, P. H. F., “Space charge induced field variation on epoxy spacers under ac stresses in
SF6 (GIS),” Sixth International Conference on Dielectric Materials, Measurements and Applications, Publication no.
363, pp. 178-181, 1992.

[B1087] Jing, T.; Morshuis, P. H. F.; and Kreuger, F. H.; “Surface charge accumulation and decay on a spacer stressed
with dc voltages at atmospheric conditions,” Archiv fur Elektrotechnik, vol. 74, no. 4. pp. 315-319, 1991.

[B1088] Laghari, J. R., “Spacer flashover in compressed gases,” IEEE Transactions on Electrical Insulation, vol. EI-
20, no. 1, p. 83.92, Feb. 1985.

[B1089] Laghari, J. R., and Qureshi, A. H., “Flashover studies of cylindrical spacers in SFg,-N,, mixtures,” I[EEE
Power Engineering Society Winter Meeting, Paper A80 055-4, 7 pages, Feb. 1980.

[B1090] Laghari, J. R., and Qureshi, A. H., “Surface flashover of spacers in compressed gas-insulated systems,” [EEE
Transactions on Electrical Insulation, vol. EI-16, no. 5, p. 373, 1981.

[B1091] Maizel, E. S., “Investigation of flashover of dielectric bracings in a system of coaxial cylinders with
compressed gas,” Electric Technology, vol. 4, pp. 100-108, 1969.

[B1092] Mashikian, M. S.; Whitney, B. F.; and Freeman, J. J.; “Optimal design and laboratory testing of post-type
spacers for three-phase, SF¢ insulated cables—Part I: Optimization philosophy, design and test results,” IEEE
Transactions on Power Apparatus and Systems, vol. 97, no. 3, pp. 914-918, May/June 1978.

[B1093] Menju, S.; Tsuchikawa, Y; and Kobayashi, N.; “Electric potential and field of conical insulators for SFg
metalclad switchgear,” IEEE Transactions on Power Apparatus and Systems, vol. 91, pp. 390-398, Mar./Apr. 1972.

[B1094] Ming, Li, et al., “Surface charging of a particle-contaminated spacer in SFg under dc stress,” Proceedings of
the Tenth International Conference on Gas Discharges and Their Applications, vol. 1, pp. 386-389, 1992.

[B1095] Muto, S.; Mizuno, K.; and Masaki, T.; “Computer methods in field analysis, II,” Bulletin of Nagoya Institute
of Technology (Japan), vol. 24, pp. 185-191, 1972.

82 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1096] Nakakita, T., and Koyanagi, E., “Dielectric breakdown of epoxy resin plates to surface partial discharges in
sulfurhexafluoride gas,” Electrical Engineering in Japan, vol. 94, no. 3, pp. 21-27, 1974.

[B1097] Nakanishi, K., and Inami, K., “Optical measurement of flashovers along the solid spacer in SF¢ gas and an
explanation of flatness of the V-T curves,” Proceedings of the Tenth International Conference on Gas Discharges and
Their Applications, vol. 1, pp. 378-381, 1992.

[B1098] Narimatsu, S., et al., “Interrupting performance of capacitive current by disconnecting switch for gas-
insulated switchgear,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 2726-2732, June 1981.

[B1099] Okabe, S., et al., “Particle-contaminated spacers in SF¢ gas-insulated switchgear,” IEEE Transactions on
Power Delivery, vol. 7, no. 3, pp. 1232-1238, 1992.

[B1100] Perry, E. R., and Cronin, J. C., “Optimization of insulators for gas-insulated systems,” IEEE Transactions on
Power Apparatus and Systems, vol. 92, no. 2, pp. 558-564, Mar./Apr. 1973.

[B1101] Reighter, D. H., “Arc resistance testing of materials under various gaseous atmospheres,” IEEE Electrical/
Electronics Insulation Conference, Publication 77 CH 123-2-EI, pp. 346-350, Sept. 1977.

[B1102] Reighter, D. H., “Screening devices to determine resistance of insulation to arcing in gaseous atmospheres,”
IEEE Power Engineering Society Summer Meeting, Paper A 77 719-8, July 1977.

[B1103] Srivastava, K. D., and Zhou, J., “Surface charging and flashover of spacers in SFg under impulse voltages,”
IEEE Transactions on Electrical Insulation, vol. 26, no. 3, pp. 428-442, June 1991.

[B1104] Tominaga, S.; Kuwahara, H.; and Hirooka, K.; “Influence of arc-decomposed SFy gas on cast epoxy
insulators for gas-insulated switchgear,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-98, pp.
2107-2114, 1979.

[B1105] Trinh, N. G.; Rizk, F. A. M.; and Vincent, C.; “Electrostatic field optimization of the profile of epoxy spacers
for compressed SFg insulated cables,” IEEE Power Engineering Society Winter Meeting, Paper F80 217-0, 9 pages,
Feb. 1980.

[B1106] Trinh, N. G., and Vincent, C., “Bundled-conductors for EHV transmission systems with compressed-SFg
insulation,” IEEE Transactions on Power Apparatus and Systems, vol. 97, no. 6, pp. 2198-2206, Nov./Dec. 1978.

[B1107] Tsuchihashi, M., et al., “Mechanical properties of particulate-filled epoxy resins for gas-insulated
substations,” Proceedings of the 15th Electrical/Electronics Insulation Conference, pp. 289-293, Oct. 1981.

[B1108] Varivodov, V. N., and Volpov, E. K., “An approach to the spacer design of HVDC SFg gas insulated
equipment,” Seventh International Symposium on High Engineering, vol. 3, pp. 41-44, 1991.

[B1109] Wang, C. X., Wilson, A., and Watts, M. W., “Surface discharge on epoxy resin insulators in SF¢ under
chopped dc,” Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 1,
pp- 366369, 1992.

[B1110] Wang, C. X., Wilson, A., and Watts, M. W., “Surface flashover sustained by electrostatic surface charge on
epoxy resin insulator in SF¢ (GIS insulators),” Sixth International Conference on Dielectric Materials, Measurements
and Applications, Publication no. 363, pp. 182—-185, 1992.

[B1111] Whitney, B. E, and Mashikian, M. S., “Optimal design and laboratory testing of post-type spacers for three-
phase, SFg insulated cables —Part 2: Numerical method for controlling the electric field at spacer boundaries,” IEEE
Transactions on Power Apparatus and Systems, vol. 97, no. 3, pp. 919-925, May/June 1978.

Copyright © 1993 IEEE All Rights Reserved 83
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1112] Wootton, R. E., and Emery, F. T., “A test for the effect of high energy arcs on the flash-over strength of
insulators in compressed SF¢,” IEEE Transactions on Electrical Insulation, vol. EI-15, no. 2, pp. 74-80, Apr. 1980.

[B1113] Wootton, R. E.; Emery, F. T.; and Cookson, A. H.; “A test for the effect of high energy arcs on the flash-over
strength of insulators in compressed SF¢,” IEEE Electrical/Electronics Insulation Conference, Publication 77CH123-
2-EI, pp. 351-355, Sept. 1977.

[B1114] Xie, Jun; Chalmers, I. D.; and Farish, O.; “The influence of dc prestress on flashover of insulators in SFg,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 1, pp. 370-373,
1992.

[B1115] Yoon, K. H., “Selection of insulating materials used in SFg circuit breakers,” IEEE Electrical/Electronics
Insulation Conference, Publication 77 CH 123-2-EI, pp. 340-345, Sept. 1977.

[B1116] Zdanowicz, L., “Effective ionization potential of arcs contaminated by impurity vapors (circuit breaker),”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 1, pp. 106-109,
1992.

6.2.9 Isolating and grounding devices

[B1117] Beer, H., and Richter, F., “Load break switches for metalclad SFg insulated 123 kV switchgear,” Siemens
Review, vol. 40, no. 3, pp. 106-109, Mar. 1973.

[B1118] Benes, O., and Mudra, J., “The effect of electrode surface on the dielectric strength of SF at impulse
voltages,” Electrotechnichy Obzor, Prague, vol. 74, no. 1, pp. 17-22, Jan. 1985.

[B1119] Blahous, T., et al., “Transient overvoltages during disconnector switching in GIS: Analysis,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 3088-3097, Sept. 1983.

[B1120] Boggs, S. A., et al., “Disconnect switch-induced transients and trapped charge in gas-insulated substations,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 10, pp. 3593-3602, Oct. 1982.

[B1121] Boggs, S. A.; Chu, F. Y.; and Fujimoto, N.; “Disconnect switch-induced transients and trapped charge in
GIS,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, Oct. 1982.

[B1122] Braun, J. M., et al., “Reliability of GIS EHV epoxy insulators: The need and prospects for more stringent
acceptance criteria,” IEEE Transactions on Power Delivery, vol. 8, no. 1, pp. 121-131, 1993.

[B1123] Dirks, R., “SFg switchgear with load separation switches,” Elektr. Energ. Tech., vol. 29, no. 3, pp. 46-48,
Sept. 1984.

[B1124] Fellmann, K. H., and Imgrund, G., “Influence of model test circuits on transient phenomena during
interruption of small capacitive currents with SF¢-insulated high voltage disconnectors,” ETZ Arch. (Germany), vol. 7,
no. 4, pp. 105-115, Apr. 1985.

[B1125] Feser, K., and Sun, R., “Electromagnetic impulses in high voltage GIS-substation during a disconnector
operation,” International Electromagnetic Compatibility Symposium Proceedings, pp. 140—145, 1992.

[B1126] Gorablenkow, J. M.; Kynast, E. E.; and Luehrmann, H. M.; “Switching of capacitive currents of
disconnectors in gas-insulated substations,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-103, no.
6, pp. 1363—-1370, June 1984.

[B1127] Greenwood, A. N., and Stokes, A. D., “Electric power switches,” IEEE Transactions on Plasma Science, vol.
19, no. 6, pp. 1132-1142, Dec. 1991.

84 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1128] Habedank, U.; Kugler, R.; and Veuhoff, F.; “Type testing of earthing switches and development of new test
specification,” Proceedings of the International Symposium on Gas-Insulated Substations: Technology and Practice,
Toronto, Ontario, Canada, pp. 138-146, Sept. 1985.

[B1129] IEEE Std C37.38-1989 IEEE Standard for Gas-Insulated Metal-Enclosed Disconnecting, Interrupter, and
Grounding Switches (ANSI).

[B1130] Itoh, N, et al., “Switching requirements for disconnecting switch and earthing switch of GIS,” IEEE Power
Engineering Society Winter Meeting, Atlanta, Ga., Conference Paper 81/WM143-7, Feb. 1981.

[B1131] Kugler, R., et al., “Grounding switches for gas-insulated substations: Testing capacitive and inductive
switching capability,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 3569-3572, Dec. 1984.

[B1132] Kunhardt, E. “Basic Topics of Current Interest to Switching for Pulse Power Applications.” In Gaseous
Dielectrics 1V, edited by L. G. Christophorou and M. O. Pace, pp. 213-248. Pergamon Press, 1984.

[B1133] Maller, N. V., and Srivastava, K. D., “Effect of insulator on breakdown and time to breakdown probability
distributions in SFg under impulse voltages,” IEEE Conference Record of the 1983 Interfacial Phenomena in
Practical Insulating Systems, Gaithersburg, Md. (New York: IEEE, 1984), pp. 73-77, Sept. 19-20, 1983.

[B1134] Mauthe, G., and Krieter, G. H., “Earthing switches in metalclad high voltage SF¢ switchgear installations,”
Brown Boveri Review, vol. 64, pp. 662—-666, Nov. 1977.

[B1135] Miller, D. B., “Measurement and analysis of switching transients in gas-insulated transmission lines,” EPRI,
Final Report EL-5145, May 1987.

[B1136] Morita, T.; Tsutsumi, M.; and Nagami, K.; “Switching capabilities of SF¢ gas circuit breaker, isolator, and
earthing switch,” Fuji Elect. Review, vol. 30, no. 2, pp. 74-83, 1984.

[B1137] Narimatsu, S., “Disconnecting switch for gas-insulated switchgear, capacitive current interruption,” /IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 2726-2732, June 1981.

[B1138] Neumann, C., and Konig, D., “The switching performance of SF¢-insulated, metal enclosed and air-insulated
disconnectors— A comparison with regard to transient phenomena,” Seventh International Symposium on High
Voltage Engineering, vol. 8, pp. 123-126, 1991.

[B1139] Neumann, C., Konig, D., and Imgrund, G. “Transient Current and Voltage Behaviour During Interruption of
Small Capacitive Currents with GIS-Disconnectors.” In Gaseous Dielectrics VI, 1991, pp. 497-502.

[B1140] Nishiwaki, S., et al., “Ground fault due to restriking of SFg-insulated disconnecting switch: Synthetic test
circuits,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 219-227, Jan. 1983.

[B1141] Pfeiffer, W., and Stolz, D. “A New Approach for an Opening Switch for Repetitive Operation.” In Gaseous
Dielectrics VI, 1991, pp. 341-346.

[B1142] Rahmann, F. J., and Schemmann, B., “SFg-insulated medium voltage switching equipment—Intersection
point question resolved,” Electrizitaetswirtschaft (Germany), vol. 83, no. 1718, pp. 762-766, Aug. 1984.

[B1143] Schwager, H. H., “SF filled hermetically sealed vacuum interrupter switch, six years field experience,”
IEEE Power Engineering Society Underground Transmission and Distribution Conference, Publication 76 CH1119-
7-PWR, pp. 512-518, Sept. 1976.

[B1144] “SF¢-insulated load isolator switches for medium voltage network stations,” Electrizitaetswirtschaft, vol. 84,
no. 8, pp. 294-297, Apr. 1985.

Copyright © 1993 IEEE All Rights Reserved 85
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1145] Stiborora, E.; Kopacek, M.; and Skoda, Z.; “New HV switches with SF¢ of the VF type for voltages 7.2 to 38
kV,” Electrotechnichy (Czechoslovakia), vol. 39, no. 3, pp. 74-77, Mar. 1984.

[B1146] Sun, R., et al., “A simplified method for the determination of the maximum overvoltage factor during
disconnector operation in GIS,” Seventh International Symposium on High Voltage Engineering, vol. 8, pp. 119-122,
1991.

[B1147] Tomberger, H., and Vontobel, J., “Results and experiences with a 220 kV metalclad SFy gas insulated
installation with special consideration to load disconnect switches,” CIGRE, Paper 23-01, 13 pages, Aug. 1972.

[B1148] Tsybrovskii, G. G., “Comparison of switching characteristics of air, vacuum, and sulfur hexafluoride
contactors,” Sov. Electr Eng., vol. 54, no. 1, pp. 98—100, 1983.

[B1149] Wiggins, C. M., and Wright, S. E., “Switching transient fields in substations,” IEEE Transactions on Power
Delivery, vol. 6, no. 2, pp. 591-600, 1991.

[B1150] Woodworth, J. R., et al., “Laser triggering of a 500 kV gas-filled switch: A parametric study,” Journal of
Applied Physics, vol. 56, no. 5, pp. 1382—1386, Sept. 1984.

[B1151] Yanabu, S., et al., “High current interruption by SFg disconnecting switches in gas-insulated switchgear,”
IEEE Power Engineering Society Summer Meeting, Portland, Ore., Conference Paper 81 5SM464-7, July 1981.

[B1152] Yanabu, S., et al., “Magnetic driving-type disconnecting switch for interrupting loop current in gas-insulated
switchgear,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 640-648, Mar. 1984.

6.2.10 Power transformers, capacitors, and reactors

[B1153] “Advanced concepts for 1200 kV shunt reactor— Volume I: Exploration of new concepts for inductive shunt
reactor designs for integration into a 1200 kV gas-insulated substation. Final Report,” Westinghouse Electric
Corporation, Muncie, Ind., DOE/ET/39073-T1, Mar. 1981.

[B1154] Camilli, G.; Gordon, G. S.; and Plump, R. E.; “Gaseous insulation for high-voltage transformers,”
Transactions of AIEE, pp. 348-357, Jan. 1952.

[B1155] Chan, L., and Sum, C. L., “Operating experience of SFg gas-filled power transformers,” 1991 International
Conference on Advances in Power System Control, Operation and Management, IEE, vol. 1, pp. 410—414, 1991.

[B1156] Dodds, J. J., et al., “Development of gas insulated compact capacitor bank,” Seventh IEEE Transmission and
Distribution Conference, Publication CH1137-5, pp. 245-252, Apr. 1979.

[B1157] “Evaluation of advanced technologies for power transformers, NYSERDA,” General Electric Corporate
Research and Development, Schenectady, N.Y., Jan. 1981.

[B1158] Girgis, R. S., and Ko, C. D., “Calculation techniques and results of effects of GIC currents as applied to two
large power transformers,” Proceedings of the 1991 IEEE Power Engineering Society Transmission and Distribution,
pp- 553-559, 1992.

[B1159] Harumoto, Y.; Yoshida, Y.; and Koan, T.; “Development of EHV large capacity gas insulated liquid cooled
power transformer,” Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 121-124, 1991.

[B1160] Hasegawa, T., et al., “Development of a 275-kV liquid cooling-type gas-insulated transformer,” Electrical
Engineering in Japan, vol. 112, no. 1, pp. 84-92, 1992.

86 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1161] Inoue, T., et al., “Dielectric characteristics of static shield for coil end of gas-insulated transformer,”
Proceedings of the Third International Conference on Properties and Applications of Dielectric Materials, IEEE, vol.
2, pp- 1124-1127, 1991.

[B1162] Inui, A., et al., “Dielectric characteristics of static shield for coil-end of gas-insulated transformer,” IEEE
Transactions on Electrical Insulation, vol. 27, no. 3, pp. 572-577, 1992.

[B1163] Ito, S., and Miura, Y., “Large SFg transformers for urban Japan,” Modern Power Systems, vol. 12, no. 3, pp.
37,39, 41, 1992.

[B1164] Kudo, A., et al., “Development of 275 kV gas cooled type gas insulated power transformer,” IEEE
Transactions on Power Delivery, vol. §, no. 1, pp. 264-270, Jan. 1993.

[B1165] Kumagaya, I. S.; Kobayashi, M.; and Honda, S.; “SFg gas-insulated transformer,” Takoaka Rev., vol. 31, no.
2, pp- 7682, 1984.

[B1166] Kumagaya, I. S.; Kobayashi, M.; and Honda, S.; “SFg gas-insulated transformer, II,” Takoaka Rev., vol. 31,
no. 2. pp. 113-118, 1984.

[B1167] Moore, C. L.; Voytik, P.; and Hollister, R. H.; “Recent developments in gas/vapor and fire resistant
transformers,” IEEE Transmission and Distribution Conference, Publication CH 1139-5, pp. 59-67, Apr. 1979.

[B1168] Morris, J. R., II, and Philip, S. F., “A new concept for a compressed gas-insulated power transformer,” IEEE
Transmission and Distribution Conference, Publication CH1139-5, pp. 178-183, Apr. 1979.

[B1169] Mukaiyama, Y., et al., “Development of a perfluorocarbon liquid immersed prototype large power
transformer with compressed SF¢ gas insulation,” IEEE Transactions on Power Delivery, vol. 6, no. 3, pp. 1108—
1116, 1991.

[B1170] Muramoto, H., et al., “Development and application of the 275 kV-300 MVA separate-cooling/ sheet-
winding gas-insulated transformer,” Proceedings of the 1991 IEEE Power Engineering Society Transmission and
Distribution Conference, pp. 599-605, 1991.

[B1171] Okabe, S., et al., “Investigations of multiple reignition phenomena and protection scheme of shunt reactor
current interruption in GIS substations,” IEEE Transactions on Power Delivery, vol. §, no. 1, pp. 197-202, 1993.

[B1172] Okazaki, M., and Inaba, T., “Development of a new multi-divided type of commutating elements for fault
current limiters on distribution lines,” IEEE Transactions on Power Delivery, vol. 6, no. 4, pp. 1498-1502, Oct. 1991.

[B1173] Reed, C. W., et al., “Partial discharge inception and breakdown studies on model sheet-wound, compressed
SF¢ gas-impregnated polymer film-insulated windings,” Second International Symposium on Gaseous Dielectrics, pp.

404-417, Mar. 1980.

[B1174] Walsh, E. J., “The use of SF¢ or C,F¢ in oil filled transformer,” IEEE International Symposium on Gaseous
Dielectrics, Publication no. CONF-780301, pp. 276-285, Mar. 1978.

[B1175] Walsh, E. J.; Robinson, J. A.; and Wandel, R. C.; “SFg/oil dielectric for power transformers,” EPRI, Final
Report EL-1358, Project 808-1, Mar. 1980.

6.2.11 Surge arresters

[B1176] Beloedova, 1. P., et al., “Optimization of designs of surge limiters with SF¢ insulation,” Soviet Electrical
Engineering, vol. 62, no. 12, pp. 25-30, 1991.

Copyright © 1993 IEEE All Rights Reserved 87
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1177] Hampton, B. F., et al., “A triggered coordinating gap for metalclad substations,” CIGRE, Paper 33-16, 9
pages, Aug. 1978.

[B1178] Hartmann, H., and Burger, U., “Lightning arresters for metalclad SF¢ switchgear with voltages from 12.5 to
525 kV,” Brown Boveri Review, vol. 64, pp. 667-670, Nov. 1977.

[B1179] Kalb, I. W., “Surge arrester for 1200 kV gas insulated substation,” IEEE Power Engineering Society
Transmission and Distribution Conference, 7 pages, Apr. 1979.

[B1180] Knobloch, H., et al., “Influence of the surrounding medium and service behaviour of metal oxide resistors for
high voltage arresters,” IEEE Transactions on Power Delivery, vol. 6, no. 2, pp. 680-687, Apr. 1991.

[B1181] Miller, D. B., et al., “Development of gapless metal oxide surge arresters for 362 kV gas-insulated
substations,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 2178-2183, July 1982.

[B1182] Nagai, N.; Nitta, T.; and Ujita, K.; “SF¢ gas filled surge arrester for power systems.” Abstract in /EEE
Transactions on Power Apparatus and Systems, vol. 97, no. 4, p. 1010, July/Aug. 1978.

[B1183] Nitta, T., et al., “SF¢ gas-filled lightning arrester for 500 kV power system,” Electrical Engineering in Japan,
vol. 92-B, pp. 79-80, 1972.

[B1184] Potter, M. E., and Sokoly, T. O., “Development of metal-oxide varistors for gas-insulated surge arresters,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 2217-2220, July 1982.

[B1185] “Research center conducts full-scale tests on MPR-396 surge arresters for gas-insulated substations,” Hi
Tension News, vol. 45, no. 12, pp. 6-8, Dec. 1976.

[B1186] Rizk, F. A. M., “Critical switching impulse strength of long air gaps: Modelling of air density effects,”
Proceedings of the 1991 IEEE Power Engineering Society Transmission and Distribution Conference, pp. 890-897,
1991.

[B1187] Suzuki, T., and Ohmachi, H., “Development of a new type SFg gas lightning arrester,” IEEE Transactions on
Power Apparatus and Systems, vol. 92, no. 6, p. 1805, Nov./Dec. 1973.

[B1188] Zhang, W., and Wang, S., “Optimized protection scheme for 500 kV GIS against lightning surge,” Seventh
International Symposium on High Voltage Engineering, vol. 8, pp. 237-240, 1991.

6.2.12 Terminations

[B1189] Arkell, C. A.; Galloway, S. J.; and Gregory, B.; “Supertension cable terminations for metalclad SFg-insulated
substations,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 5, pp. 1021-1029, May 1982.

[B1190] Carlson, G. L., and Hickman, W. M., “Improved leak-test method for SF¢ pressurized bushing gaskets,”
Doble Client Conference, sec. 4, pp. 301-311, Apr. 1976.

[B1191] “Frank B. Black Research Center reports successful development of high voltage cable termination for gas-
insulated substations,” Hi Tension News, vol. 46, no. 2, pp. 67, Feb. 1977.

[B1192] Graybill, H. W., et al., “Termination of high pressure oil cables in SF¢ gas insulated mini-substation
equipment,” IEEE Transactions on Power Apparatus and Systems, vol. 93, no. 5, pp. 1669—1694, Sept./Oct. 1974.

[B1193] Hill, E. H., “Report on silicone repairs by utilities of leaking SF¢ bushings,” Doble Client Conference, sec. 4,
pp. 201-206, Apr. 1979.

88 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1194] Ishikawa, M., et al., “An approach to the suppression of sheath surge induced by switching surges in a GIS/
power cable connection system,” IEEE Power Engineering Society Winter Meeting, Paper F80 277-4, 8 pages, Feb.
1980.

[B1195] Masepohl, J. C., and Martinkus, J., “69 kV Slip-on mini-sub SF¢ termination,” IEEE Power Engineering
Society Underground Transmission and Distribution Conference, Publication 76 CH 1119-7-PWR, pp. 373-377,
Sept. 1976.

[B1196] Parvopassu, P., et al., “150 kV EPM cable connections between transformers and SFg insulated switchgear
for five substations in Rome,” IEEE Power Engineering Society Summer Meeting, Paper F76 383-0, July 1976.

[B1197] Swoish, R. F., et al.,, “The environmental and technical aspects of terminating external HV to UHV
connections at substations,” CIGRE, Paper 23-08, 10 pages, Aug. 1976.

[B1198] Upton, C. W., and Torok, J. S., “SF bushing leakage—The problems and solutions,” Doble Client
Conference, sec. 4, pp. 201-206, Apr. 1976.

[B1199] Wagenaar, L. B., “Bushing for oil to SFg,” Electrical Review, vol. 199, no. 17, pp. 46-49, Oct. 29, 1976.
6.2.13 Equipment design

[B1200] Alden, L., and Arnesson, I, “ASEA center functioned, all-round switchgear,” ASEA Journal (Sweden), vol.
58, no. 1, pp. 4-9, 1985.

[B1201] Blower, R. W., “Factors in the design of sulphur-hexafluoride switchgear for distribution systems,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-103, no. 9, pp. 2753-2761, Sept. 1984.

[B1202] Boggs, S. A.; Ford, G. L.; and Madge, R. C.; “Coupling devices for the detection of partial discharges in gas-
insulated switchgear,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 3969-3973, Aug. 1981.

[B1203] Dakin, T. W., “Application of epoxy resins in electrical apparatus,” IEEE Transactions on Electrical
Insulation, vol. EI-9, no. 4, Dec. 1974.

[B1204] Duplay, C., “SF¢ for medium voltage finds its feet,” Mod. Power Systems, vol. 4, no. 2, pp. 55-57, Feb. 1984.

[B1205] Friedrich, R. E., “Requirements for gas-insulated equipment through 1980,” Proceedings of the American
Power Conference, Chicago, Ill., vol. 37, pp. 1128-1135, Apr. 1975.

[B1206] “Gas insulation technology and products,” Takaoka Review (Japan), vol. 35, no. 2, pp. 113-117, 1988.

[B1207] Grasselt, H.; Ecknig, W.; and Polster, H. J.; “Applications of gas chromatography for the development of
SF¢-insulated switchgear and equipment,” Elektrie, vol. 32, pp. 369-371, 1978.

[B1208] Hoyer, P.; Schemmann, B.; and Lubben, S. F.; “Gas-insulated switchgear for distribution voltages—The
answer to more stringent requirements for operational and environmental conditions,” CIRED 1985, Eighth
International Conference on Electricity Distribution, EEI Publication no. 250, pp. 28-32, May 20-24, 1985.

[B1209] Hubler, E., et al, “Comparative evaluation of epoxy resin systems for SFg insulated substation components,”
Proceedings of the IEEE Insulation Symposium, Xian, China, Paper CH2115-4/85, 1985.

[B1210] Ishida, A., et al., “550 kV Gas-insulated switchgear from the Shimmikawa substation of the Chubu Electric
Power Company,” Mitsubishi Denki Giho (Japan), vol. 57, no. 6, pp. 31-35, 1983.

Copyright © 1993 IEEE All Rights Reserved &9
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1211] Kato, F.; Ogawa, H.; and Aoki, T.; “Recent development in railway substation system and equipment,”
Toshiba Rev., Int. Ed. (Japan), no. 13, pp. 147-18, Jan./Feb. 1981.

[B1212] Kawabata, H., and Ose, K., “History and development trend of Fuji SF¢ gas-insulated equipment,” Fuji Elect.
Review, vol. 30, no. 2, pp. 46-52, 1984.

[B1213] Kodama, T., et al., “72.5-170 kV Three-phase encapsulated SFq gas-insulated switchgear,” Fuji Elect.
Review, vol. 30, no. 2, pp. 53-60, 1984.

[B1214] Kolbe, W., “Effects of arcing faults on SFs metalclad equipment,” Doctorate diss., Technical University,
Darmstadt, Germany, 1976.

[B1215] Kort, F., and Zumbach, E., “Three-phase metalclad SF¢-insulated 123 kV switchgear,” BBC Nachr, vol. 66,
no. 8, pp. 300-308, 1984.

[B1216] Lister, C. A., “Vacuum, SF, and air-break contactors from medium voltage controllers,” IEEE Conference
Record, 1984 Annual Pulp and Paper Industry Technical Conference, Toronto, Canada, pp. 28-36, June 19-22, 1984.

[B1217] Martin, G. O., “SFg¢ gas technology as used in medium voltage switchgear,” Certif. Eng., vol. 57, no. 7, pp.
112-115, July 1984.

[B1218] Mazza, G., and Marzzoleni, B., “1000 kV Gas-insulated switchgear,” Energy Elettr (Italy), vol. 60, no. 12,
pp. 486495, Dec. 1983.

[B1219] McCarthy, B., et al., “The design of a coaxial Blumlein generator for fast transient flashover studies in GIS,”
Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 1, pp. 410-413,
1992.

[B1220] Mitsui, T., et al., “Development of Fib287O0ptic voltage sensors and magnetic-field sensors,” IEEE
Transactions on Power Delivery, vol. PWRD-2, no. 1, pp. 87-93, Jan. 1987.

[B1221] Murakami, Y., and Menju, S., “Fundamental techniques in gas-insulated apparatus,” Toshiba Review, vol.
117, p. 5, Sept. 1978.

[B1222] Mushiga, M., et al., “Cubicle-type SF¢ gas-insulated switchgear for Nippon Benkan Kogyo Co., Ltd.,”
Takoaka Rev. (Japan), vol. 31, no. 3, pp. 109-112, 1984.

[B1223] Nikiforov, M. G., et al., “Megavolt range pulse voltage generators in compressed SFq gas,” Seventh
International Symposium on High Voltage Engineering, vol. 5, pp. 13-16, 1991.

[B1224] Okuda, H., et al., “Control of SF¢ discharge gap switch by XeCl Excimer laser,” Electrical Engineering in
_ Japan, vol. 111, no. 4, pp. 46-51, 1991.

[B1225] Okutsu, Naohiro, et al., “Pattern recognition of vibrations in metal enclosures of gas-insulated equipment and
- its application,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 2733-2739, June 1981.

: [B1226] Ott, H. P., “SERCOS-in service at Davos District Electric Power Utility,” Sprecher Energie Review, no. 1,
© pp- 7-8, 1992.

[B1227] Ruffieux, S., “SFg medium voltage circuit breakers —Self-extinction has proved its worth,” Brown-Boveri
Review, vol. 71, no. 1-2, pp. 62—67, Jan./Feb. 1984.

[B1228] Stahan, I., “Are SF switchgear assemblies pressure vessels or not?” Energya (Yugoslavia), vol. 33, no. 2, pp.
137-142, 1984.

90 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1229] Syau, T.; Venkatraman, P.; and Baliga, B. J.; “Comparison of ultralow specific on-resistance UMOSFET
structures,” IEEE Transactions on Electron Devices, vol. 39, no. 11, pp. 2672-2673, Nov. 1992.

[B1230] Szente-Varga, H. P., “550-kV SFy Gas-insulated switchgear for the Itaipu hydropower station,” Brown
Boveri Review, vol. 68, no. 3—4, pp. 157-159, Mar./Apr. 1981.

[B1231] Tedford, D.; Campbell, L. C.; and Pender, J. T.; “Modern research and development in SF switchgear,”
Electronics and Power, vol. 29, no. 10, p. 719, Oct. 1983.

[B1232] Thuries, E., et al., “Breaking new ground in SF¢ technology,” Modern Power Systems, vol. 13, no. 1, pp. 43,
4546, 1993.

[B1233] Tsuchihashi, M., et al., “Mechanical properties of particulate-filled epoxy resins for gas-insulated
substations,” Proceedings of the 15th Electrical/Electronics Insulation Conference, Chicago, Ill., Conference Paper,

pp. 289-293, Oct. 1981.

[B1234] Tunnicliffe, P. R., “Accelerator research and engineering,” AECL Symposium on Engineering Development
in Nuclear Power, Chalk River, Canada, pp. 67-74, 1971.

[B1235] Walldorf, S. P., and Gnadt, P. A., “Development of 1200 kV compressed-gas-insulated transmission and
substation equipment in the United States,” IEEE Transactions on Power Delivery, vol. PWRD-2, no. 2, pp. 374-383,
Apr. 1987.

[B1236] Wuthrich, H. R., and Ott, H. P., “Advanced metalclad switchgear equipment,” CIRED, vol. 1, pp. 1.4/1-6,
1993.

[B1237] Zelingher, S., “EHV SF¢-insulated lines: Parameter determination based on system performance criteria,”
IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 4515-4523, Nov. 1981.

6.2.14 Bushings
[B1238] “17th PICA Conference,” IEEE Transactions on Power Delivery, vol. 7, no. 2, pp. 546—1049, Apr. 1992.

[B1239] Ardito, A., et al., “Accurate modeling of capacitively graded bushings for calculation of fast transient
overvoltages in GIS,” IEEE Transactions on Power Delivery, vol. 7, no. 3, pp. 1316-1327, 1992.

[B1240] Elkins, D. L., et al., “Transients during 138 kV SF¢ breakers switching of low inductive currents,” Industry
Applications Society 38th Annual Petroleum and Chemical Industry Conference, IEEE, Record of Conference Papers,
pp- 65-70, 1991.

[B1241] IEE Colloquium on Structural Use of Composites in High Voltage Switchgear/Transmission Networks
(Digest no. 223), 1992.

[B1242] IEEE Std C37.123-1991 IEEE Guide to Specification for Gas-Insulated Substation Equipment (ANSI).

[B1243] Kato, K., et al., “Distribution automation systems for high quality power supply,” IEEE Transactions on
Power Delivery, vol. 6, no. 3, pp. 1196-1204, July 1991.

[B1244] Lause, R. E., “In-house procedure rebuilds 765 kV SFg circuit breaker bushings at a low cost,” Transmission
and Distribution, vol. 43, no. 11, pp. 76-77, 1991.

[B1245] Linderholm, S., “Capacitance-graded bushings with insulation of oil-impregnated paper,” ASEA Journal, vol.
54, no. 4, pp. 79-84, 1981.

Copyright © 1993 IEEE All Rights Reserved 91
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1246] Miri, A. M.; Schaub, B.; and Zhang, W.; “Dynamic simulation of capacitively graded GIS-bushings on their
static potential distribution,” Seventh International Symposium on High Voltage Engineering, vol. 8, pp. 131-134,
1991.

[B1247] Muhr, M., and Pack, S., “Fast transient overvoltages at a GIS-bushing,” Seventh International Symposium on
High Voltage Engineering, vol. 8, pp. 127-130, 1991.

[B1248] Rishworth, A. B., “Should existing pressure vessel regulations apply to gas filled electrical equipment— An
electrical engineer’s viewpoint,” IEEE Transactions on Energy Conversion, vol. 6, no. 2, pp.259-266,1991.

[B1249] Yamagiwa, T.; Kamata, Y.; and Yoshioka, Y.; “Dielectric characteristics of gas-insulated bushings in air
under dry and wet conditions,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 2746-2751,
June 1981.

6.3 General
6.3.1 Direct current application

[B1250] Allibone, T. E., and Saunderson, J. C., “The measurement of dc voltages up to 1 MV using spheregaps and
rod-gaps,” Second International Symposium on Gaseous Dielectrics, pp. 367-374, Mar. 1980.

[B1251] Aranta, Y., and Shimada, M., “The development of +500 kV dc SFg gas-insulated switchgear,” Mitsubishi
Electric, Adv. (Japan), vol. 29, pp. 10-11, Dec. 1984.

[B1252] Chan, C. C.; Pace, M. O.; and Christophorou, L. G.; “DC breakdown strengths of some multicomponent gas
mixtures in concentric cylinder geometries,” Second International Symposium on Gaseous Dielectrics, pp. 149-159,
Mar. 1980.

[B1253] Cooke, C. M., et al.,, “Compressed gas insulation for advanced HVDC transmission equipment,”
International Conference on Large High Voltage Electric Systems, Paris, France, Sept. 1982.

[B1254] Dale, S. J., “Performance of a technical and economic feasibility study of an HVDC compressed gas-
insulated transmission line,” Westinghouse Electric Corporation, Trafford, Pa., Final Report, Dec. 1983.

[B1255] Endo, F, et al., “Dielectric characteristics of SFg gas for application to HVDC system,” IEEE Transactions on
Power Apparatus and Systems, vol. 99, no. 3, pp. 847-855, May/June 1980.

[B1256] Ewasyshyn, F., and Kuffel, E., “Effect of temperature on direct voltage breakdown characteristics of uniform
field and rod-plane gaps in compressed SF6,” IEEE Power Engineering Society Winter Meeting, Paper A 78 185-1,
Jan. 1978.

[B1257] Fischer, F. E.; Glassons, A.; and Hingorani, N. G.; “Gas insulated HVDC converter station,” World
Electrotechnical Congress, June 1977.

[B1258] Fischer, F. E.; Glassons, A.; and Hingorani, N. G.; “HVDC link to test compact terminals,” Electrical World,
pp- 40-42, Feb. 1, 1977.

[B1259] Hazel, R. L. “DC Breakdown and Anode Corona Characteristics of Sphere and Rod-Plane Gaps Insulated
With Compressed Sulphur Hexafluorid.” Ph.D. diss., University of Windsor, 1974.

[B1260] Hingorani, N. G, et al., “Compact gas insulated HVDC terminals EPRI prototype dc link,” CIGRE, Paper 14-
06, 15 pages, Aug. 1978.

92 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1261] Hirano, T., “Effects of high pressure SF¢ dissolved in an insulating oil in dc conduction currents and ac partial
discharges,” Journal of Applied Physics, vol. 55, no. 1, p. 9, Jan. 1984.

[B1262] Lee, H. H.; Egashira, T.; and Hara, M.; “Improvement of particle-initiated dc flashover characteristics by
using electrode and surface shapes in SF¢ gas,” Proceedings of the Third International Conference on Properties and
Applications of Dielectric Materials, IEEE, pp. 529-532, 1992.

[B1263] Lyapin, A. G.; Popkov, V. I.; and Shevtsov, E. N.; “Positive dc point-to-plane dielectric strength of
compressed gases,” IEE Fourth International Conference on Gas Discharges, Publication no. 143, pp. 169-171, Sept.
1975.

[B1264] Lyapin, A. G.; Popkov, V. I.; and Shevtsov, E. N.; “The range and criterion of similarity of dc corona on
hyperboloids against plane in pressurized air and SFg,” IEE Fourth International Conference on Gas Discharges,
Publication no. 143, pp. 250-252, Sept. 1976.

[B1265] Matsumura, S., et al., “Development of HVDC thyristor valve insulated and cooled by compressed SFg gas,”
IEEE Power Engineering Society Winter Meeting, New York, N.Y, Technical Papers, Jan./Feb. 1983.

[B1266] Matsumura, S., et al., “New approach to SF¢ gas insulated HVDC converter station,” IEEE Power
Engineering Society Winter Meeting, New York, N.Y., Technical Papers, Jan./Feb. 1983.

[B1267] Menju, S., and Takahashi, K., “DC dielectric strength of a SF¢ gas insulated system,” IEEE Transactions on
Power Apparatus and Systems, vol. 97, no. 1, pp. 217-224, Jan./Feb. 1978.

[B1268] Miyachi, I., and Naganawa, H., “Spiral arc in SFg facilitating dc interruption,” IEE Third International
Conference on Gas Discharges, Publication no. 118, pp. 521-524, Sept. 1974.

[B1269] Nakanishi, K. “High Voltage DC Gas Insulation— A World-Wide Review.” In Gaseous Dielectrics VI, 1991,
pp- 433-448.

[B1270] Nakata, R., “Controlled particle scavenging technique for use in HVDC SF¢ gas bus.” Abstract in /IEEE
Transactions on Power Apparatus and Systems, vol. 95, no. 6, p. 1763, Nov./Dec. 1976. Paper presented at [EEE
Power Engineering Society Summer Meeting, Paper A 76 410-1, July 1976.

[B1271] Nakata, R., et al., “An underground high voltage direct current transmission line.” Abstract in /IEEE
Transactions on Power Apparatus and Systems, vol. 93, no. 4, p. 1011, July/Aug. 1974.

[B1272] Nitta, T., and Nakanishi, K., “Charge accumulation on insulating spacers for HVDC GIS,” IEEE
Transactions on Electrical Insulation, vol. 26, no. 3, pp. 418-427, 1991.

[B1273] Ouyang, M.; Baker, M. A.; and Garrity, T. F; “Novel design concepts of a compressed gas HVDC
transmission line,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 2194-2202, July
1982.

[B1274] Ouyang, M.; Carlson, L. E.; and Baker, M. A.; “A =600 kV HVDC gas insulated transmission line,”
Proceedings of the Symposium on Urban Applications of HVYDC Power Transmission, Philadelphia, Pa., pp. 167-183,
Oct. 1983.

[B1275] Reddy, C. N., and Paul, P., “Breakdown strength of synthetic solid dielectric immersed in high pressure
gaseous mediums and subjected to direct voltages,” IEEE International Symposium on Electrical Insulation,
Publication 78CH1287-2-EI, pp. 172-175, June 1978.

Copyright © 1993 IEEE All Rights Reserved 93
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1276] Rizk, F. A. M.; Masetti, C.; and Comsa, R. P; “Particle dynamics and breakdown in SFg insulated systems
under high direct voltage,” IEEE International Symposium on Electrical Insulation, Publication 781CH1287-2-El, pp.
146-148, June 1978.

[B1277] Rizk, F. A. M.; Masetti, C.; and Comsa, R. P.; “Particle-initiated breakdown in SF¢ insulated systems under
high direct voltage,” IEEE Transactions on Power Apparatus and Systems, vol. 98, no. 3, pp. 825-836, May/June
1979.

[B1278] “Technical and economic feasibility study of an HVDC compressed gas insulated transmission line,” Final
Technical Report, Aluminum Co. of America, Alcoa Center, Pa., Apr. 1985.

[B1279] Van Brunt, R. J.; Hilten, J. S.; and Silver, D. P.; “Partial-discharge pulse height distributions and frequencies
for positive and negative dc corona in SFg and SFg-N, mixtures,” Second International Symposium on Gaseous
Dielectrics, pp. 303-311, Mar. 1980.

[B1280] Vijh, A. K., “The nature of metal-electrodes/SFq reactions in SFg decomposition due to direct-current
interruption under simulated circuit-breaker condition,” IEEE Transactions on Electrical Insulation, vol. 2, no. 4, pp.
157-160, Dec. 1976.

6.3.2 Insulation coordination and surge protection

[B1281] Airey, D. R., “Axial and radial heat transport in high temperature SFq arc,” Journal of Physics D., vol. 12,
1979.

[B1282] Albiez, M., and Leijon, M., “PD-measurement in GIS with electrical field sensor and acoustic sensor,”
Seventh International Symposium on High Voltage Engineering, vol. 7, pp. 185-188, 1991.

[B1283] Anderl, H. W.; Wagner, C. L.; and Dodds, T. H.; “Insulation coordination for gas insulated substations,”
IEEE Transactions on Power Apparatus and Systems, vol. 92, no. 5, pp. 1922-1930, Sept./Oct. 1973.

[B1284] Anderson, D. L., and Spaeren, P., “Insulation co-ordination and experience with metal enclosed SFg
substations in Norway,” A.I.M. International Meeting, 7 pages, Nov. 1979.

[B1285] Anjo, K., et al., “Development of SF¢ gas gap for protection of 500 kV metal-clad switchgears of line
entrance,” CIGRE, Paper 33-01, 8 pages, Aug. 1976.

[B1286] Arakelyan, V. G., and Demina, V. L., “Determining the elementary-gas leakage from electrical-engineering
equipment,” Soviet Electrical Engineering, vol. 63, no. 5, pp. 72-79, 1992.

[B1287] Bernard, G., and Le Roy, G., “Lightning performance of metalclad substations protected by spark-gaps—Part
1: Validation of field tests.” Abstract in IEEE Transactions on Power Apparatus and Systems, vol. 98, no. 1, p. 5, Jan./
Feb. 1979.

[B1288] Bernard, G., and Le Roy, G., “Lightning performance of metalclad substations protected by spark-gaps—Part
2: Statistical approach and economic criterion,” IEEE Power Engineering Society Summer Meeting, Paper A79 424-
3, 7 pages, July 1979.

[B1289] Boeck, W., and Pettersson, K., “Fundamentals and specific data of metal-enclosed substations for the
insulation coordination,” CIGRE, Paper 23-03, 14 pages, Aug. 1978.

[B1290] Bolin, P. C,, et al., “Manufacture and insulation of a three conductor SF¢ insulated transmission line,” IEEE
Power Engineering Society Transmission and Distributions Conference and Exposition, Minneapolis, Minn., Sept.

1981.

94 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1291] Burger, U., “Overvoltage protection for totally enclosed SF¢ switchgear and CGI cables,” Brown Boveri
Review, vol. 61, no. 4, pp. 179-186, Apr. 1974.

[B1292] Camilli, G.; Gordon, G. S.; and Plump, R. E.; “Gaseous insulation for high-voltage transformers,”
Transactions of AIEE, pp. 348-357, Jan. 1952.

[B1293] Carsimamovic, S., and Mahmutcehajic, R., “Computation of very fast transients in 400 kV gas insulated
substations caused by disconnector switching,” Sixth Mediterranean Electrotechnical Conference Proceedings, IEEE,
vol. 2, pp. 1416-1420, 1991.

[B1294] Chalmers, I. D., et al. “An Electro Optic Method for Transient Field Measurement in GIS.” In Gaseous
Dielectrics VI, 1991, pp. 587-592.

[B1295] CIGRE, “Lightning protection of stations,” TF 33.01.02 Progress Report, CIGRE SC 33 Colloquium, 25
pages, June 1975.

[B1296] Cooper, J. H., “A study to determine the basic insulation level requirements for a prototype 1200 kV CGIT
cable system,” DOE/ET-2061-1, 25 pages, July 1979.

[B1297] Coventry, P. F., and Wilson, A. “Fast Transients in Gas Insulated Substations—An Experimental and
Theoretical Evaluation.” In Gaseous Dielectrics VI, 1991, pp. 503-508.

[B1298] Cronin, J. C.; Colclaser, R. G.; and Lehman, R. F.; “Transient lightning overvoltage protection for a 500 kV
gas-insulated substation,” IEEE Transactions on Power Apparatus and Systems, vol. 97, no. 1, pp. 68-77, Jan./Feb.
1978.

[B1299] Doepken, H. C., Jr., “Gaseous insulation and compressed gas insulated power cables,” Underground
Engineering, vol. 2, no. 2, pp. 21-23, Feb./Mar. 1971.

[B1300] Dwarakanath, K., et al., “Fast transient generator — For studies of insulation materials and systems,” Seventh
International Symposium on High Voltage Engineering, vol. 5, pp. 9-11, 1991.

[B1301] Eriksson, R., et al., “Overvoltage protection and insulation coordination of metal enclosed SF¢ substations,”
CIGRE SC 33 Colloquium, 35 pages, June 1975.

[B1302] Eriksson, R., and Holmborn, H., “Insulation coordination of gas-insulated substations,” International
Symposium on Gaseous Dielectrics, Publication no. CONF-780301, pp. 314-337, Mar. 1978.

[B1303] Gerhold, J., “Electrical insulation in superconducting power systems,” IEEE Electrical Insulation Magazine,
vol. 8, no. 3, pp. 14-20, May/June 1992.

[B1304] Harris, A. F. W., “Application for composites to high voltage SFg switchgear,” IEE Colloquium on Structural
Use of Composites in High Voltage Switchgear/Transmission Networks, Digest no. 223, pp. 5/1-2, 1992.

[B1305] Heinemann, Th., and Vis, P., “Insulation co-ordination with gas insulated metal-clad substations,” A.l.M.
International Meeting, 5 pages, Nov. 1979.

[B1306] Hogg, P., and Schmidt, W., “Adoption of a reduced insulation level for metalclad high-voltage SFg
switchgear,” CIGRE, Paper 23-01, 10 pages, Aug. 1978.

[B1307] Ishii, T., et al. “Insulating Characteristics of Small SFq Gas Gaps Under Lightning Impulse Voltages.” In
Gaseous Dielectrics VI, 1991, pp. 261-266.

Copyright © 1993 IEEE All Rights Reserved 95
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1308] Itaka, K.; Araki, T.; and Hara, T.; “Study on insulation design of compact gas insulated transmission line,”
Conference Record of the 1985 International Conference on Properties and Applications of Dielectric Materials,
IEEE, Xian, China, vol. 1, pp. 358-361, June 1985.

[B1309] Kawamura, T., and Ozawa, J. “Insulation Coordination in Gas Insulated Switchgear Against Lightning
Overvoltages.” In Gaseous Dielectrics VI, 1991, pp. 481-488.

[B1310] Kobayashi, T., et al., “Development of compact 500 kV 8000 A gas insulated transmission line— Study on
insulation design,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-103, no. 11, pp. 3154-3164, Nov.
1984.

[B1311] Koepfinger, J. L.; Bacvarov, D.; and Rocamora, R. G.; “The surge protection of an SF¢ gas-insulated
substation supplied by pipe-type cables,” IEEE Power Engineering Society Winter Meeting, Paper F 78 208-1, Jan.
1978.

[B1312] Lamontagne, G.; Do, X. D.; and Mukhedkar, D.; “Lightning performance of a compact substation.” Abstract
(C75-162-3) in IEEE Transactions on Power Apparatus and Systems, vol. 94, no. 4, p. 1100, July/ Aug. 1975.

[B1313] Leijon, M.; Ming, L.; and Hoff, P.; “SF gas pressure influence on acoustical signals generated by partial
discharges in GIS,” Seventh International Symposium on High Voltage Engineering, vol. 7, pp. 197-200, 1991.

[B1314] Masaki, N., et al., “66/77-kV C-GIS using composite insulation in SFg gas,” Electrical Engineering in Japan,
vol. 112, no. 2, pp. 58-70, 1992.

[B1315] Matsumura, S., and Nitta, T., “Surge propagation in gas-insulated substations,” IEEE Transactions on Power
Apparatus and Systems, vol. T-PAS, pp. 3047-3054, June 1981. Presented at IEEE Power Engineering Society
Summer Meeting, Paper SM 658-5, 6 pages, July 1980.

[B1316] Miller, D. B., and Harrison, P. M., “Measurement and modelling of switching transients in gas-insulated
transmission lines,” Conference Proceedings, IEEE SOUTHEASCON 87, Tampa, Fla., vol. 2, pp. 456-460, Apr.
1987.

[B1317] Mitani, M., “Analysis of lightning surge phenomena and examination of insulation coordination in a three-
core type gas insulated bus,” IEEE Power Engineering Society Summer Meeting, Paper A79 401-1, 8 pages, July
1979.

[B1318] Miyagawa, M., et al., “Barrier effect under nonuniform field in atmospheric pressure SFg gas,” Electrical
Engineering in Japan, vol. 111, no. 7, pp. 60-67, 1991.

[B1319] Moller, K., “Some remarks on insulation design and co-ordination of gas insulated substations,” A.Il.M.
International Meeting, 10 pages, Nov. 1979.

[B1320] Mukaiyama, Y., et al., “Application of fault location system in power substations,” IEEE Transactions on
Power Delivery, vol. 8, no. 1, pp. 48-55, 1993.

[B1321] Murano, M.; Kawaguchi, Y.; and Kojima, S.; “Lightning surge phenomena on electric power system with
SF¢ gas-insulated apparatus,” IEEE Transactions on Power Apparatus and Systems, vol. 91, no. 4, p. 1730, July/Aug.
1972.

[B1322] Nagaoka, N.; Ueno, S.; and Sugahara, K.; “Surge analysis of the tank of a gas-insulated line using lumped
constant circuits,” Electrical Engineering in Japan, vol. 112, no. 5, pp. 78-87, 1992.

[B1323] Niemeyer, L., and Chu, F. Y., “SF¢ and the atmosphere,” IEEE Transactions on Electrical Insulation, vol. 27,
no. 1, pp. 184-187, Feb. 1992.

96 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1324] Nitta, T., et al., “Factors controlling surface flashover in SFq gas-insulated systems,” IEEE Transactions on
Power Apparatus and Systems, vol. PAS-97, no. 3, pp. 959-968, May 1978.

[B1325] Nojima, K., et al. “Electromagnetic Interference With Control Equipment by GIS Switching Surges.” In
Gaseous Dielectrics VI, 1991, pp. 467-473.

[B1326] Ogi, H., et al., “Fault diagnosis system for GIS using an artificial neural network,” Proceedings of the First
International Forum on Applications of Neural Networks to Power Systems, pp. 112-116, 1991.

[B1327] Oh-Hara, J., et al., “Line entrance protection of 500 kV gas insulated substations by SFg spark gaps,” IEEE
Transactions on Power Apparatus and Systems, vol. 97, no. 6, pp. 2425-2433, Nov./Dec. 1978.

[B1328] Olsen, K., et al., “Lightning overvoltages in SFg installations, risk of failures analysis,” CIGRE, Paper 33-01,
13 pages, Aug. 1978.

[B1329] Osmokrovic, P., et al., “Influence of GIS parameters on the Topler Constant,” IEEE Transactions on
Electrical Insulation, vol. 27, no. 2, pp. 214-220, 1992.

[B1330] Pack, S., “A coaxial transient wave model to simulate very fast transients (in GIS),” Seventh International
Symposium on High Voltage Engineering, vol. 8, pp. 107-110, 1991.

[B1331] Pettersson, K., et al., “Overvoltage protection of metal-enclosed SFg substations considering steep surges,”
CIGRE, Paper 33-05, 10 pages, Aug. 1978.

[B1332] Pfleiderer, R., “A study to investigate the basic switching impulse insulation level requirements for a 1200
kV CGIT cable system,” DOE/ET, 2061-2, 32 pages, July 1979.

[B1333] Pillai, A., “Sulphur-hexafluoride (SFg)—Medium for insulation and interruption in HV and EHV
applications,” Electrical India, vol. 19, no. 22, pp. 5-8, Nov. 1979.

[B1334] Popkov, V.L; Lyapin, A. G.; and Shcherbina, O. V.; “Gas insulated power transmission lines,” Izvestiya
Akademii Nauk SSSR, Energetika i Transport (USSR), no. 1, , pp. 98-106, Jan./Feb. 1973.

[B1335] Rickman, J.; Ryan, H. M.; and Milne, D.; “Performance aspects of solid support insulation in SF¢ high
voltage switchgear,” Seventh International Symposium on High Voltage Engineering, vol. 3, pp. 21-24, 1991.

[B1336] Schramm, H. H., and Trapp, N., “Gas insulated switchgear resistant to internal arcing,” Power Technology
International, pp. 97-99, 1992.

[B1337] Simms, J. R., “Lightning overvoltage protection of SF¢ gas-insulated switchgear,” International Conference
on Lightning and Power Systems, EEI Publication no. 236, June 1984.

[B1338] Suzuki, K.; Saito, S.; and Yoshida, S.; “Power cable insulation,” IEEE Transactions on Electrical Insulation,
vol. EI-21, no. 6, pp. 945-952, Dec. 1986.

[B1339] Thiel, H. G., and Rutten, U., “Modelling of a high current arc as energy source in computational fluid
dynamics,” Proceedings of the Tenth International Conference on Gas Discharges and Their Applications, vol. 2, pp.
932-935, 1992.

[B1340] Tranen, J. D., “A probabilistic method for lightning protection of EHV SFg substations.” Abstract in /EEE
Transactions on Power Apparatus and Systems, vol. 97, no. 2, p. 331, Mar./Apr. 1979.

[B1341] Tranen, J. D., et al., “Lightning protection requirements of SFg substation determined by hybrid simulator,”
American Power Conference, vol. 39, pp. 1288-1294, 1977.

Copyright © 1993 IEEE All Rights Reserved 97
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1342] Wahlstrom, B.; Holmborn, H.; and Schei, A.; “Overvoltage protection of metal enclosed SF¢ substations:
Insulation co-ordination philosophy and surge arrester characteristics,” CIGRE, Paper 33-03, 15 pages, Aug. 1976.

[B1343] Wetzer, J. M.; van Houten, M. A.; and van der Laan, P. C. T. “Prevention of Breakdown Due to Overvoltages
Across Interruption of GIS Enclosure.” In Gaseous Dielectrics VI, 1991, pp. 531-536.

[B1344] Yanabu, S.; Murayama, Y; and Matsumoto, S.; “SFg insulation and its application to HV equipment,” /[EEE
Transactions on Electrical Insulation, vol. 26, no. 3, pp. 358-366, 1991.

[B1345] Yegorov, A. A., and Syromyatnikov, B. D., “Computer-aided PD-measurements in GIS,” Seventh
International Symposium on High Voltage Engineering, vol. 7, pp. 189—-192, 1991.

[B1346] Yoshida, T., et al., “Increase of breakdown voltage due to composite insulation in SFq gas,” Electrical
Engineering in Japan, vol. 111, no. 6, pp. 36-46, 1991.

6.3.3 Gas handling and monitoring

[B1347] Aschoff, A. F., and Shoulders, W. E., “Hygrometer best for measuring moisture in SFg,” Electrical World, p.
80, Apr. 5, 1965.

[B1348] ASTM D2284-88, Test Method for Acidity of Sulfur Hexafluoride.

[B1349] ASTM D2029-81 (Reaff 1986), Test Methods for Water Vapor Content of Electrical Insulating Gases by
Measurement of Dew-Point.

[B1350] ASTM D2472-92, Specification for Sulfur Hexafluoride.

[B1351] Barrault, M. R., “Acoustic and other SFg density measurement methods applied to sealed medium voltage
equipment,” CIRED 1985, Eighth International Conference on Electricity Distribution, Brighton, England, May
1985.

[B1352] Barrett, S. D., “The A to Z of SFg,” Electric Light and Power, pp. 33—41, Dec. 1972.

[B1353] Bell, R., et al., “SF dielectric fill gas gauge,” gpry, Final Report EI-747, Project 656-1, 80 pages, Apr. 1978.

[B1354] Boggs, S. A., “Partial discharges in gas-insulated switchgear: Detection using coupling devices,” IEEE, vol.
T-PAS, pp. 3969-3973, Aug. 1981.

[B1355] Chu, E Y., “Procedures for dealing with solid arcing by-products from gas-insulated substations,” Canadian
Electric Association, Final Report 128-T-239, Apr. 1985.

[B1356] Cooke, C. M., “Test electrodes for measuring the intrinsic insulating strength of gases,” Second International
Symposium on Gaseous Dielectric, pp. 323-331, Mar. 1980.

[B1357] Cosgrave, J. A., et al., “Non-invasive optical fibre acoustic monitoring of partial discharges within GIS,”
Sixth International Conference on Dielectric Materials, Measurements and Applications, pp. 274-277, 1992.

[B1358] Dwyer, F. J., and Miners, K. B., “SFg gas analysis—An effective means of saving time and money,”
Proceedings of the Southeastern Electric Exchange Annual Conference, Apr. 1982.

[B1359] Gantt, E. D., “Operation and moisture-detection and removal features of SFg mobile gas-handling systems,”
Doble Client Conference, sec. 10, pp. 1101-1106, Apr. 1974.

98 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1360] Glander, W. J., “Handling SFg arc products in high-voltage equipment,” Doble Client Conference, sec. 10,
pp. 201203, Apr. 1977.

[B1361] Grill, B., and Wasserstrom, A., “Reclaiming SF¢ gas,” Doble Client Conference, sec. 10, pp. 201-212, Apr.
1976.

[B1362] IEC376: 1971 Specification and acceptance of new sulphur hexafluoride.

[B1363] IEC376A: 1973 First supplement: Section Thirteen—Mineral oil content.

[B1364] IEC376B: 1974 Second supplement: Clause 26.

[B1365] IEC480: 1974 Guide to the checking of sulphur hexafluoride (SFg) taken from electrical equipment.
[B1366] Kaminaga, K., et al., “Detection of conductive particles in gas insulated transmission line using acoustic
emission sensor,” Proceedings of the 19th Symposium on Electrical Insulating Materials, Osaka, Japan, pp. 137-140,

Sept./Oct. 1986.

[B1367] Leep, D. A., and Van Brunt, R. J., “Safety considerations for handling SFg used in electrical equipment,”
National Bureau of Standards, Washington, D.C., NBSIR 80-2063, June 1980.

[B1368] Lutz, F., “Calculation methods of metal enclosed switchgear overpressure due to internal arcs,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 4230—4236, Nov. 1982.

[B1369] Mastrioanni, M. J., “SF¢ analysis of the key to maintenance,” Electrical World, vol. 194, no. 9, pp. 83-84,
Dec. 1980.

[B1370] Mastroianni, M. J., and Jackson, R. B., “SFg gas analysis service,” Doble Client Conference, sec. 10A, pp. 1-
7, Apr. 1980.

[B1371] Meier, A.; Ottischnig, R.; and Stolarz, W; “High voltage SFg-insulated switchgear-gas-monitoring,
maintenance and servicing,” Brown Boveri Review, vol. 59, no. 4, pp. 163—-168, Apr. 1972.

[B1372] Miners, K. B., and Mastroianni, M., “SF¢ gas analysis of in-service GIS, results and interpretations,”
Proceedings, Workshop on User Experience with GIS, EPRI, Report EL-2189, Dec. 1981.

[B1373] Okutsu, Naohiro, “Vibrations in metal enclosures of gas-insulated equipment used for fault prediction,
pattern recognition methods,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 2733-2739, June
1981.

[B1374] Pankuch, Joseph, “Handling of arc contaminated SFq gas in a failed circuit breaker,” Duquesne Light
Company Report, 1975.

[B1375] Pryor, B. M., “Dielectric performance of gas-insulated switchgear and possible methods of on-line
monitoring,” IEE Colloquium on Insulating Diagnostics—Methods for Determining Quality, Remnant Life and Proof

Testing, pp. 5/1-5/2, 1991.

[B1376] Sasaki, E. S., and Hartl, J. C., “A solid state gas density monitor for gas-insulated substation equipment,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 1921-1927, July 1982.

[B1377] Schmidt, J. L., and Harper, W. E., “SF¢ gas conditioner/analyzer keeps mini-subs on line longer,” Allis-
Chalmers Engineering Review, vol. 39, no. 2, pp. 8-11, 1974.

[B1378] “SFg handler streamlines CB maintenance,” Electrical World, pp. 60-61, Nov. 1, 1971.

Copyright © 1993 IEEE All Rights Reserved 99
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1379] Sverak, J. G., et al., “Safe substation grounding—Part 2,” IEEE Transactions on Power Apparatus and
Systems, vol. PAS-101, no. 10, pp. 4006-4023, Oct. 1982.

[B1380] Tominaga, S., et al., “SF¢ gas analysis techniques and its application of internal conditions in SFg gas
equipment,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-100, no. 9, pp. 4196-4206, Sept. 1981.

[B1381] Vigreux, J., “Application of condition monitoring techniques in gas insulated substations,” Electra, no. 134,
pp. 46-60, 1991.

[B1382] Yuen, D. C. M., and Chan, S. H., “UHF partial discharge monitoring of 400 kV GIS at Castle Peak
substation,” 1991 International Conference on Advances in Power System Control, Operation and Management, IEE,
vol. 1, pp. 415419, 1991.

6.3.4 Grounding

[B1383] Dick, E. P., et al., “Transient ground potential rise in gas-insulated substations—Problem identification and
mitigation,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 10, pp. 3610-3619, Oct. 1982.

[B1384] Dodds, T. H., and Spindle, H. E., “Grounding of gas insulated substations,” IEEE Transactions on Power
Apparatus and Systems, vol. 94, no. 4, pp. 1183-1191, July/Aug. 1975.

[B1385] Ford, G.L., and Boggs, S.A., “Transient high voltages on the ground enclosure of gas-insulated transmission
equipment,” Proceedings of the Second International Symposium on Gaseous Dielectrics, Knoxville, Tenn., pp. 349—
358, Mar. 1980.

[B1386] Ford, G. L.; Boggs, S. A.; and Chu, F. Y.; “Transient groundrise in SFq substations investigated,”
Transmission and Distribution, vol. 31, no. 8, pp. 4648, Aug. 1979.

[B1387] Ford, G. L., and Geddes, L. A., “Transient ground potential rise in gas-insulated substations — Assessment of
shock hazard,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 10, pp. 3620-3629, Oct.
1982.

[B1388] Fujimoto, N., et al., “Transient ground potential rise in gas-insulated substations—Experimental studies,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 10, pp. 3603-3609, Oct. 1982.

[B1389] Graybill, H. W., “Grounding gas-insulated substations,” Transmission and Distribution, vol. 27, no. 10, pp.
52-54, Oct. 1975.

[B1390] Harrington, R. J., and El-Faham, M. M., “Proposed methods to reduce transient sheath voltage rise in gas
insulated substations,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-104, no. 5, pp. 1199-1206,
May 1985.

[B1391] Kawaguchi, Y.; Sakata, K.; and Menju, S.; “Effect of a grounded cylinder enclosure on the breakdown
gradient of rod gaps in SFg,” IEEE Transactions on Power Apparatus and Systems, vol. 90, no. 3, pp. 1079-1085,
May/June 1971.

[B1392] “Measurement and analysis of switching transients in gas-insulated transmission lines,” EPRI, Report EL-
5145, May 1987.

[B1393] Neilson, J. B., “Energy measurement of transient ground rise pulses,” International Symposium on Gas-
Insulated Substations, Toronto, Canada, Sept. 1985.

[B1394] Sverak, J. G., “Grounding design for safety,” IEEE Transactions on Power Apparatus and Systems, vol. T-
PAS, pp. 4281-4390, Sept. 1981.

100 Copyright ©-1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

- 6.3.5 Reliability and safety

[B1395] Blanc, J. Y., et al., “Reliability of conception and operation for SFs-insulated MV equipment,” CIRED, vol.
<1, pp. 1.6/1-6, 1993.

[B1396] Boggs, S. A.; Chu, F. Y.; and Mashikian, M.; “Gas-insulated substation reliability: Present status and future
trends,” EPRI, Final Report EL-4422, Feb. 1986.

| [B1397] “Current-transformer safety: Is SFg the answer?,” Electrical World, vol. 205, no. 1, pp. 41-42, 1991.

[B1398] Easterly, C. E., et al., “Health effects of dielectric gases: Preliminary report,” Oak Ridge National Laboratory
Report, TM-8353, Aug. 1982.

[B1399] “Gas-insulated substation reliability: Present status and future trends,” EPRI, Report EL-4422, Feb. 1986.

[B1400] Graybill, H. W, “Safety and reliability considerations in compact substations,” American Power Conference,
vol. 34, pp. 1053-1056, Apr. 1972.

[B1401] Griffin, G. D., et al. “In Vitro Toxicity Screening of Dielectric Gases Using Mammalian Cells.” In Gaseous
Dielectrics 111, edited by L.G. Christophorou, pp. 420-426. Pergamon Press, 1982.

[B1402] Griffin, G. D., et al., “On the toxicity of sparked SFg,” IEEE Transactions on Electrical Insulation, vol. EI-
18, no. 5, pp. 551-552, Oct. 1983.

[B1403] Griffin, G. D.; Easterly, C. E.; and Walsh, E. J.; “Assessment of potential health effects of dielectric gases,”
Second International Symposium on Gaseous Dielectrics, pp. 439—449, Mar. 1980.

[B1404] Jandrell, I. R.; Reynders, J. P.; and Van Coller, J. M.; “Consideration of the transient skin effects in co-axial
systems and an analysis of this effect in various types of conductor,” Seventh International Symposium on High
Voltage Engineering, vol. 8, pp. 143146, 1991.

[B1405] Laicman, J., and Skoda, F., “The reliability of metal-enclosed substations,” A.I.M. International Meeting, 4
pages, Nov. 1979.

[B1406] Lester, D., “General considerations on the toxicity of gaseous dielectrics,” AIEE Transactions, pp. 1183—
1185, Dec. 1957.

[B1407] Lester, D., and Greenburg, L. A., “The toxicity of SFg,” Arch. of Industrial Hygiene, Occupational Medicine,
vol. 2, p. 348, 1950.

[B1408] Lewis, R. J., and Tatken, R. L., “Registry of toxic effects of chemical substances,” National Institute for
Occupational Safety and Health Publication, 1982.

[B1409] Lindsay, C., and Hick, M. A., “Experience with SF¢ gas-insulated substations and proposals for improved
reliability,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-103, no. 9, pp. 2596-2604, Sept. 1984.

[B1410] Merenda, J. J., “Testing and evaluation of chemical hazards under the Toxic Substances Control Act,” Second
International Symposium on Gaseous Dielectrics, pp. 460—466, Mar. 1980.

[B1411] Sasamoto, S., et al., “Manufacturing engineering and reliability improvement for gas-insulated switchgear,”
Mitsubishi Denki Giho (Japan), vol. 57, no. 9, pp. 18-22 (in Japanese), 1983.

[B1412] Sauers, 1., et al., “Aspects of environmental effects of dielectric gases,” Second International Symposium on
Gaseous Dielectrics, pp. 429-438, Mar. 1980.

Copyright © 1993 IEEE All Rights Reserved 101
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1413] Schels, W., “SF¢ medium-voltage circuit-breaker switchgear reliability improvement through a new gas
chamber system,” CIRED, vol. 1, no. 25, pp. 1.5/1-5, 1993.

[B1414] Specht, H., and Brubach, F., “Inhalation of sulphur hexafluoride,” Science, vol. 114, p. 662, 1951.

[B1415] Swindler, D. L., “A comparison of vacuum and SFg technologies at 5 kV through 38kV,” Industrial and
Commercial Power Systems Technical Conference 1984, Atlanta, Ga., Conference Record (New York: IEEE), pp.
116-122, May 1984. Also published in Record of Conference Papers, 30th Annual Petroleum and Chemical Industry
Conference, Denver, Colo. (New York: IEEE), pp. 205-212, Sept. 1983. Also published in EEE Transactions on
Industrial Applications, vol. IA-20, no. 5, pp. 1355-1363, Sept./Oct. 1981.

[B1416] Teresaka, K., et al., “Reliability test for 500 kV GIS,” IEEE Transactions on Power Apparatus and Systems,
vol. PAS-101, no. 7, pp. 2292-2299, July 1982.

[B1417] Theoret, A., and Gilbert, R., “Occupational hazards and other problems relating to the use of SFg in metalclad
substations,” Canadian Electrical Engineering Journal, vol. 4, pp. 24-28, 1976.

[B1418] Trochimowica, H. J., “The toxicology of certain gaseous fluorocarbons,” Second International Symposium
on Gaseous Dielectrics, pp. 450-459, Mar. 1980.

[B1419] Ushio, T., et al., “Reliability assurance of 550 kV gas insulated switchgear,” International Symposium on
Gaseous Dielectrics, no. CONF-780301, pp. 410-413, Mar. 1978.

[B1420] Van Roggen, A.; Pugh, P. F.; and Brand, K. P.; “On the toxicity of SF¢-insulating gas,” IEEE Transactions
on Electrical Insulation, vol. EI-18, p. 93, 1983.

[B1421] Veda, T., et al., “Investigation on the reliability of large interrupting capacity SF¢ gas-circuit breakers with
few breaks,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-104, no. 1, pp. 143-149, Jan. 1985.

[B1422] Wock, S., “Discussion: On the toxicity of SF¢-insulating gas,” IEEE Transactions on Electrical Insulation,
vol. EI-19, Apr. 1984.

[B1423] Yamamoto, M., et al., “New short-circuit testing facilities to cope with the recent development of GIS,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-104, no. 1, pp. 150-156, Jan. 1985.

6.3.6 Testing and maintenance

[B1424] Bellaschi, P. L., “Introduction to the symposium on the design of SFq substations for field testing and
maintenance,” Doble Client Conference, sec. 5, pp. 901A-911A, Apr. 1975.

[B1425] Boeck, W., and Frohlich, K., “GIS disconnector testing,” Seventh International Symposium on High Voltage
Engineering, vol. 3, pp. 9-12, 1991.

[B1426] Boersma, R., “An approach to testing at site and expansion of maintenance of metal enclosed switchgear,”
A.M. International Meeting, 6 pages, Nov. 1979.

[B1427] Boggs, S. A., “Resonant surge test for SFg switchgear,” IEEE Transactions on Power Apparatus and
Systems, vol. T-PAS, pp. 1881-1884, Apr. 1981.

[B1428] Boggs, S. A., “SF field acceptance tests— A utility view,” Transmission and Distribution, vol. 29, no. 8, pp.
24-26, 56-57, Aug. 1977.

[B1429] Boggs, S. A., et al., “Fault and partial discharge location systems for gas-insulated transmission lines,” EPRI,
Final Report EL-3313, Dec. 1983.

102 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1430] Boggs, S. A.; Chu, F. Y.; and Ford, G. L.; “Improved fault location for gas insulated switchgear,”
Transmission and Distribution, vol. 32, no. 7, pp. 32, 34-37, July 1980.

[B1431] Boggs, S. A.; Ford, G. L.; and Chu, F. Y.; “Partial discharge location in gas-insulated switchgear,” Second
International Symposium on Gaseous Dielectrics, pp. 358-366, Mar. 1980.

[B1432] Boggs, S. A.; Ford, G. L.; and Harvey, S. M.; “Applications of high technology electronics to testing and
operating of gas-insulated substations,” Proceedings of the 15th Electrical/Electronics Insulation Conference,
Chicago, Il1., Conference Paper, pp. 294-297, Oct. 1981.

[B1433] Boggs, S. A., and Kirby, P., “A resonant surge field test for SFg switchgear,” IEEE Power Engineering
Society Summer Meeting, Paper 80 SM 536-3, July 1979.

[B1434] Bolin, P. C., and Hopkins, M. D., “Constraints on fault repair of GIS,” Proceedings of International
Symposium on Gas-Insulated Substations, Toronto, Canada, Sept. 1985.

[B1435] Brand, U., and Amsinck, R., “High voltage test equipment and systems for on-site testing,” Certif. Eng., vol.
57, no. 11, pp. 195-200, Nov. 1984.

[B1436] Brano, U., “Power frequency testing of GIS with SF¢ insulated testing transformer,” A.I.A. International
Meeting, 5 pages, Nov. 1979.

[B1437] Braun, J. M., and Chu, F. Y., “Novel low-cost SFg arcing by-product detectors for field use in GIS,” IEEE
Power Engineering Society Summer Power Meeting, Vancouver, B.C., Canada, Conference Paper 85 SM369-4, July
1985.

[B1438] Carlson, G. J., et al., “Fault sensors in SF¢ equipment,” Proceedings of the American Power Conference,
Chicago, Ill., vol. 42, pp. 615-619, Apr. 21-23, 1980.

[B1439] “Code of Practice for the Maintenance of Electrical Switchgear for Voltages Up to and Including 145 kV,”
British Standards Institution, no. BS5405, pp. 26-31, 1976.

[B1440] Cooper, J. H.; South, W. H.; and Shimshock, J. F.; “Field test experience and diagnostic techniques on 1200
kV GIS components,” CIGRE, Paper 23-07, 1984.

[B1441] Cronin, J. C., “Experience in design and testing of gas-insulated systems,” International Symposium on
Gaseous Dielectrics, no. CONF-780301, pp. 116-137, Mar. 1978.

[B1442] Cronin, J. C., et al., “Optimization of single conductor gas-insulated transmission system.” Abstract in [EEE
Transactions on Power Apparatus and Systems, vol. 97, no. 4, p. 1010, July/Aug. 1978.

[B1443] de la Rosa, R., et al., “Experiences on short circuit synthetic testing techniques in Mexico,” Third Biennial
Symposium on Industrial Electric Power Applications, pp. 157-164, 1992.

[B1444] Diebold, G., and McFadden, D., “Noise reduction in EPRI discharge flow studies,” Rev. Sci. Instrum., vol.
50, p. 157, 1979.

[B1445] Diessner, A., and Luxa, G., “High-voltage testing of SF insulated substations at site,” A.L.M. International
Meeting, 7 pages, Nov. 1979.

[B1446] “Discussion of papers presented at the symposium on the design of SFg substations for field testing and
maintenance,” Doble Client Conference, sec. 5, pp. 901G-908G, Apr. 1975.

Copyright © 1993 IEEE All Rights Reserved 103
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1447] Doin, Y., et al., “The control of humidity in GIS —Quality control aspect,” Seventh International Symposium
on High Voltage Engineering, vol. 3, pp. 125-128, 1991.

[B1448] Duda, M. P., and McDermid, W. M., “Site insulation tests on a 230 kV SFg gas insulated substation,” Doble
Client Conference, sec. 9, pp. 201-218, Apr. 1979.

[B1449] Erni, H., and Wetzel, R., “Testing facilities for high-voltage equipment at the Oerlikon Works in Zurich,”
Brown Boveri Review, vol. 64, no. 5, pp. 314-318, May 1977.

[B1450] Ferguson, M. L., “Doble testing procedures for SFg breakers in gas-insulated and conventional substations,”
Doble Client Conference, sec. 5, pp. 501-515, Apr. 1978.

[B1451] Ferguson, M. L., “Testing of 800 kV SF¢ gas circuit breaker,” Doble Client Conference, sec. 5, pp. 301-310,
Apr. 1980.

[B1452] Feser, K., “High voltage testing of metal-enclosed gas-insulated substations on-site with oscillating switching
impulse voltages,” Second International Symposium on Gaseous Dielectric, pp. 332-340, Mar. 1980. Also presented
at A.L.M. International Meeting, 7 pages, Nov. 1979.

[B1453] Feser, K., “On site high voltage testing of SF¢ installations with oscillating switching impulse voltages,”
Translated from Bulletin ASE, 8 pages, 1977.

[B1454] Feser, K., “On-site testing of SFg insulated substations,” Transactions of the South African Institute of
Electrical Engineering, vol. 72, pt. 2, pp. 39-41, Feb. 1981.

[B1455] Feser, K., et al., “On-site dielectric testing of GIS: Theoretical and practical considerations,” IEEE
Transactions on Power Delivery, vol. 6, no. 2, pp. 615-625, 1991.

[B1456] Garrity, T. F., and Vora, J. P., “The future testing needs of gas-insulated substations,” Second International
Symposium on Gaseous Dielectrics, pp. 389-399, Mar. 1980.

[B1457] Gayet, P., et al., “Research into a voltage test procedure for site testing of metalclad substations with
maximum efficiency,” CIGRE, Paper 23-05, 1984.

[B1458] Graybill, H. W., “Dielectric testing of gas-insulated substations,” Doble Client Conference, sec. 5, pp. 901C—
909C, Apr. 1975.

[B1459] Graybill, H. W.; Cronin, J. C.; and Field, E. J.; “Testing of gas insulated substations and transmission
systems,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-93, no. 1, pp. 404413, Jan./Feb. 1974.

[B1460] Hadore, P., and Hux, G., “Maintenance concept for Sprecher Energie SF¢ gas-insulated circuit breakers,”
Sprecher Energie Review, no. 1, pp. 18-19, 1992.

[B1461] Harper, W. E., “Gas insulated subs can be maintained on line,” Electric Light and Power, pp. 36-37, Aug. 25,
1975.

[B1462] Harper, W. E., “On-line maintenance of compact substations,” American Power Conference, vol. 39, pp.
1148-1156, Apr. 1975.

[B1463] Hauschild, W., et al., “Selection of the time parameters of oscillating impulse voltages for on-site testing of
gas-insulated switchgear (GIS),” Plasma Phys. (Germany), vol. 25, no. 4, pp. 329-335, 1985.

104 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1464] Haznadar, Z.; Carsimamovic, S.; and Mahmutcehajic, R.; “More accurate modeling of gas insulated
substation components in digital simulations of very fast electromagnetic transients,” 1991 Power Industry Computer
Application Conference Papers, IEEE, pp. 260-267, 1991.

[B1465] Headley, P., “Testing requirements for composite insulators for HV switchgear,” IEE Colloquium on
Structural Use of Composites in High Voltage Switchgear/Transmission Networks, Digest no. 223, pp. 4/1-4/5, 1992.

[B1466] IEEE Substations Committee, “Partial discharge testing of gas insulated substations,” IEEE Transactions on
Power Delivery, vol. 7, no. 2, pp. 499-506, 1992.

[B1467] Konig, D., et al., “Partial discharge measurements of SF¢ insulated HV metal-enclosed switchgear on site: A
study based on fundamentals and experiences available up to now,” CIGRE, Paper 23-09, 17 pages, Aug. 1980.

[B1468] Kopejtkova, D., “Voltage testing of encased VHV switchboards with SFg insulation on site after mounting,”
Electrotechnichy Obzor (Czechoslovakia), vol. 73, no. 3, pp. 152-159, Mar. 1984.

[B1469] Krenicky, A.; Stelzer, R.; and Zeller, N.; “Maintenance of gas-insulated, high-voltage switchgear and SFg
outdoor circuit breaker,” Brown Boveri Review, vol. 67, pp. 244-250, Apr. 1980.

[B1470] Kugler, R.; Luehrmann, H. M.; and Veuhoff, F.; “Switching tests on grounding switches for gas-insulated
substations,” IEEE Transactions on Power Apparatus and Systems, vol. PAS-103, no. 12, pp. 3569-3572, Dec. 1984.

[B1471] Kurosawa, K., et al., “Diagnostic technique for electrical power equipment using fluorescent fiber,”
Proceedings of the International Society for Optical Engineering, vol. 1368, pp. 150-156, 1991.

[B1472] Kusumoto, S., et al., “Diagnostic technique of gas-insulated substation by partial discharge detection,” IEEE
Transactions on Power Apparatus and Systems, vol. PAS-99, no. 4, pp. 14561465, July/Aug. 1980.

[B1473] Kuwahara, H., et al., “Implications of long-term field testing of gas-insulated equipment,” Second
International Symposium on Gaseous Dielectrics, pp. 341-348, Mar. 1980.

[B1474] Kuwahara, H., et al., “Internal inspection and maintenance of gas-insulated switchgear in the field,” IEEE
Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 843-851, Apr. 1983.

[B1475] Larrue, H., “Work conditions for maintenance, repairs and extension of metalclad SFg insulated substations,”
CIGRE, Electra, no. 69, pp. 33—41, Mar. 1980.

[B1476] Leibold, A. A., “Testing, protection, and maintenance of gas-insulated substations (GIS),” Doble Client
Conference, sec. 5, pp. 901D-912D, Apr. 1975.

[B1477] Lockyer, G. D., “Cleanup of SF¢ gaseous by-products,” EPRI, Final Report EL80-8-LD, 1980.
[B1478] Mastroianni, M., “SF¢ analysis is the key to maintenance,” Electrical World, Dec. 1980.

[B1479] Milligan, R. E., and Nilsson, S., “Digital fault data acquisition and recording in substations,” Control of
Power Systems Conference and Exposition, IEEE, College Station, Tex., p. 154, Mar. 1977.

[B1480] Moeller, J., “Metal-clad test transformer for SFg insulated switchgear,” International High Voltage
Symposium, pp. 161-165, Sept. 1975.

[B1481] Morri, K., et al., “Environmental improvements of recent substations and their technical aspects,” CIGRE,
Paper 23-06, 12 pages, Aug. 1980.

[B1482] Muller, H. G., “Testing of metal enclosed HV substations,” CIGRE, Electra, no. 42, pp. 7-29, Oct. 1975.

Copyright © 1993 IEEE All Rights Reserved 105
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1483] Nakamura, E., et al., “Development of fault section detecting system for gas insulated transmission lines,”
IEEE Transactions on Power Delivery, vol. PWRD-1, no. 1, pp. 19-26, Jan. 1986.

[B1484] Nannery, P. R., and Matulic, R., “Testing and maintenance of SF¢ gas-insulated substations and transmission
lines,” Doble Client Conference, sec. 9, pp. 601-615, Apr. 1976.

[B1485] Nigol, O., “Location of leaks in gas filled underground cables,” IEEE Transactions on Power Apparatus and
Systems, vol. 89, no. 7, pp. 1440-1443, Sept./Oct. 1970.

[B1486] “Overpotential testing of gas-insulated substations,” Doble Client Conference, sec. 9, pp. 701-703, Apr.
1975.

[B1487] Patrunky, H., and Olsen, W., “Service experience and maintenance procedures,” International Symposium on
Gas-Insulated Substations, Toronto, Canada, Sept. 1985.

[B1488] Pearson, J. S.; Hampton, B. F.; and Sellars, A. G.; “A continuous UHF monitor for gas-insulated substations,”
IEEE Transactions on Electrical Insulation, vol. 26, no. 3, pp. 469—478, June 1991.

[B1489] Perry, M. P., “Fault location in gas insulated conductors using magnetic sensors,” IEEE Transactions on
Power Apparatus and Systems, vol. 99, no. 3, pp. 1543-1547, May/June 1980.

[B1490] Petersen, C. H.; Brand, U.; and Leibold, A. A.; “Power frequency field testing of gas-insulated substations.”
Abstract in IEEE Transactions on Power Apparatus and Systems, vol. 95, no. 6, p. 1759, Nov./Dec. 1976.

[B1491] Pigini, A., et al.; “Influence of the test conditions and procedure of the dielectric strength of SFg
Configurations,” A.I.M. International Meeting, 7 pages, Nov. 1979.

[B1492] “Record of Conference Papers,” Industry Applications Society 38th Annual Petroleum and Chemical
Industry Conference, IEEE, 1991.

[B1493] Reid, R., “Field testing of 345 kV gas-insulated substation,” IEEE Transactions on Power Apparatus and
Systems, vol. T-PAS, pp. 2689-2694, May 1981.

[B1494] Reid, R.; Scaturro, A. J.; and Wilkes, R. B.; “Experience with field testing of Consolidated Edison 49th Street
345 kV gas-insulated substation,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 2689-2694,
May 1981.

[B1495] Reid, R.; Scaturro, A. J.; and Wilkes, R. B.; “Experiences with field testing of Consolidated Edison 49th
Street metal clad SF¢ insulated switching station,” IEEE Power Engineering Society Winter Meeting, Paper F 79 191-
8, 5 pages, Jan. 1979.

[B1496] Rickley, A. L., and Osborne, S. H., Jr., “HVB puffer-type SFg circuit breakers (Doble Test Procedures),”
Doble Client Conference, sec. 5, pp. 401-405, Apr. 1980.

[B1497] Rizzetto, S.; Fujimoto, N.; and Stone, G. C.; “System for the detection and location of partial discharges using
x-rays,” Conference Record of the IEEE International Symposium on Electrical Insulation, Cambridge, Mass., pp.
262-266, June 1988.

[B1498] Rollo, J. T., and Swan, G. A. H., “Operational, safety, site testing and maintenance requirements for HV, SFg
metalclad switchgear,” CIGRE, Paper no. 23-01, 8 pages, Aug. 1974.

[B1499] Rosskopf, Th. V., “Testing and measuring of HV metal enclosed substations at site,” A.I.M. International
Meeting, 7 pages, Nov. 1979.

106 Copyright © 1993 IEEE All Rights Reserved
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

[B1500] Ryan, H. M.; Milne, D.; and Powell, C. W.; “Site testing and the evaluation of a technique to differentiate
between a gas or spacer flashover in SFg GIS,” Proceedings of the International Symposium on Gas-Insulated
Substations, Sept. 1984.

[B1501] Sasaki, E. W., and Hartl, J. C., “A solid state gas density monitor for gas-insulated substation equipment,”
IEEE Transactions on Power Apparatus and Systems, vol. PAS-101, no. 7, pp. 1921-1927, July 1982.

[B1502] Schmidt, W.; Hogg, P.; and Eidinger, A.; “On site high voltage testing of SFs metalclad switchgear
installations and compressed gas insulated cable,” Brown Boveri Review, vol. 64, pp. 656-661, Nov. 1977.

[B1503] “Servicing gas insulated bus made easy with new technique,” Electric Light and Power, pp. 42-44, Feb.
1979.

[B1504] “SoCal Edison recommends max testing of gas-insulated mini-sub components,” Electric Light and Power,
p- 31, Feb. 1978.

[B1505] Spindle, H. E., “Maintenance of gas-insulated substations,” American Power Conference, vol. 34, pp. 1047—
1052, Apr. 1972.

[B1506] Swoish, R. F., “Testing CGI equipment 69 kV and above,” American Power Conference, vol. 34, pp. 1047—
1052, Apr. 1972.

[B1507] Tominaga, S., “Short line fault tests on 245 kV/40kA puffer-type gas circuit breaker by direct and synthetic
test methods,” IEEE Transactions on Power Apparatus and Systems, vol. T-PAS, pp. 563-571, Feb. 1981.

[B1508] Tominaga, S., et al., “Dynamic behavior of metal enclosure for gas insulated substations during ground faults
and their immediate location by mechanical means,” IEEE Transactions on Power Apparatus and Systems, vol. 98,
no. 4, pp. 1283-1290, July/Aug. 1979.

[B1509] “Ultra high voltage gas cable undergoes tests,” Modern Power Systems (U.S.), vol. 2, no. 8, pp. 77, 79, Sept.
1982.

[B1510] Vertikov, V. P., and Kuleshov, V. A., “A technology of diagnosing and monitoring SFg insulation in a high-
voltage GIS,” Proceedings of the Third International Conference on Properties and Applications of Dielectric
Materials, IEEE, vol. 1, pp. 533-537, 1991.

[B1511] Vieira, C. S., et al. “The Application of Infrared Absorption Spectroscopy in Gas-Insulated Equipment
Diagnostics.” In Gaseous Dielectrics VI, 1991, pp. 539-544.

[B1512] Vishnevskii, Y. I.; Arshanskii, I. Sh.; and Syromyatnikov, B. D.; “Sealed high-voltage units with SF¢
insulation for high-voltage testing of factory assembled switchgear with measurement of characteristics of partial
discharges,” Soviet Electrical Engineering, vol. 62, no. 11, pp. 48-51, 1991.

[B1513] Vishnevsky, Y. I, et al., “GIS high-voltage test procedures with partial discharge measurements,” Seventh
International Symposium on High Voltage Engineering, vol. 3, pp. 37-40, 1991.

[B1514] Vostracky, Z., “Type tests of the switching ability of new SFg circuit breaker, type VSV 420.k.p. SKODA
Plzen, in the short-circuit station VUSE Praha-Bechovice, Asiatic,” Electrotechnichy Obzor, vol. 73, no. 12, pp. 682—
688, Dec. 1984.

[B1515] Wieseler, D. L., “Optimize moisture tests for gas circuit breakers,” Electrical World, pp. 25-27, Oct. 30,

1967.

Copyright © 1993 IEEE All Rights Reserved 107
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 13:22:04 MDT Questions or comments about this

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

[B1516] Wittle, J. K., et al., “Fault detection sensors for gas-insulated equipment,” EPRI, Report no. EL-2249, Feb.
1982.

[B1517] Yamagiwa, T., et al., “Development of preventive maintenance system for highly reliable gas insulated
switchgear,” IEEE Transactions on Power Delivery, vol. 6, no. 2, pp. 840-848, 1991.

[B1518] Young, C. P., “Maintenance experiences with Westinghouse type SF¢ gas insulated hot tank circuit
breakers,” Doble Client Conference, sec. 5, pp. 501-510, Apr. 1980.

6.4 Index of authors

-A- B] Entry Number
Abbott, P. M. 1
Abdel-Salam, M. 152,347
Abdel-Salem, A. 48
Abdellah, M. 257
Abell, D. S. 858,917
Abul-Shohoud, W. 48
Afzelius, R. W. 348
Agostino, R. 49
Aguilar, J. 563
Ahearn, A. J. 466
Airey, D. R. 1,50,51,52,53,54,918,1281
Akbar, M. 153
Aked, A. 229
Akimov, V. V. 1054
Akiyama, H. 2,467
Aksenov, Yu P. 405
Albiez, M. 1282
Alden, L. 1200
Alexander, R. W. 671
Ali, K. 152
Allaart, A. J. 564,919
Allibone, T. E. 1250
Amalric, J. 406,407
Amato, J. V. 951
Amsinck, R. 1435
Anderl, H. W. 1042,1283
108 Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Anderson, D. L.
Anderson, W. E.
Ando, N.

Anis, H.
Anjo, K.
Antonov, A. V.
Aoki, N.

Aoki, T
Aoshima, Y.
Arai, K.
Arakelyan, V. G.
Araki, H.

Araki, T
Aranta, Y.
Ardito, A.
Arkell, C. A.
Arnesen, A.
Arnesson, 1.
Arrighi, R.
Arshanskii, L. Sh.
Arvay, G. J.
Aschoff, A. F.
Ashbaugh, P G.
Azer, A. A.
Azumi, K.

-B-
Babcock, L. M.
Bachmaier, A.
Bachmann, B.
Bacvarov, D.
Baer, G. P.
Bahder, G.
Baker, A.
Baker, A. E.
Baker, M. A.

Bakos, J. S.

1284
329
827,843

IEEE Std C37.122-1993

154,155,156,252,253,315,349,388,881

1285

157

408
605,1211
323

217

1286

23
753,754,813,1308
1251
1239
1189
129,294,295
1200
859

1512
566

1347

56

158

567

58

920

672

1311
860,861
862

59

458
1273,1274

155

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.

109



IEEE Std C37.122-1993

110

Baldo, G. 469

Baliga, B. J. 1229
Banks, A. D. J. 943

Barber, J. C. 921
Bargigia, A. 409,470,568,922
Baron, B. 3

Barrault, M. R. 1351
Barrett, S. D. 1352
Bartakova, B. 1055

Bates, G. 946

Bauer, A. W. 471
Baumgartner, R. G. 159,472,473
al-Bawy, I. 160,194,1056,1078
Beaty, E. 60

Becher, W. 474
Beehler, J. E. 569

Beer, H. 570,571,1117
Belanger, B. C. 755

Bell, R. 1353

Bell, W. R. 262
Bellaschi, P. L. 1424
Belmadani, B. 410, 411
Beloedova, I. P. 1176

Benes, O. 1118
Benson, S. W. 412

Berg, D. 161, 213
Berger, G. 923

Berger, S. 350, 351
Bergqvist, H. W. 348
Beringhaus, C. W. 699
Berkebile, L. E. 924,925

Bernard, G. 61,952, 1287, 1288
Bernstein, H. J. 555

Beroual, A. 926, 927

Bhalla, M. S. 62

Bigelow, E. C. 993

IEEE STANDARD FOR GAS-

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Binns, D. F.

Blackburn, T. R.

63, 64, 65, 162, 1057
163, 164, 286, 1058

IEEE Std C37.122-1993

Blahous, T. 1119
Blair, D. T. A. 66, 67
Blanc,J. Y. 1395
Blower, R. W. 1201
Bobikov, V. E. 1059
Bobo, J. C. 1060
Boeck, W. 475,572, 1289, 1425
Boersma, R. 573, 1426
Boeuf, J. R. 68
Boggs, S. A. 4,7,8,165,476,801, 1120, 1121, 1202, 1354, 1385, 1386, 1396, 1427, 1428,
1429, 1430, 1431, 1432, 1433
Bogner, A. 920
Bohme, H. 518
Bolin, P. C. 736, 756, 757, 834, 863, 1290, 1434
Bolton, A. C. 618
Bondon, L. A. 758
Borin, V. N. 5,6,574
Bortnik, I. M. 69, 166, 575, 759
Boswell, R. W. 1058
Bott, J. E. 70,412
Boudene, C. 413
Boulloud, A. 106
Boyd, H. A. 71,167
Brah, D. B. 1045
Brand, K. P. 352, 1420
Brand, U. 1435, 1490
Brandt, T. F. 1061
Brano, U. 1436
Branston, D. W. 144
Braun, D. 928
Braun, J. M. 168, 183, 317, 1062, 1063, 1069, 1081, 1122, 1437
Brechtken, D. 477
Breisacher, R. 135
Brengsbo, E. 279
Copyright © 1993 IEEE All Rights Reserved 111

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 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Brockman, R. 1064
Broschk, H. O. 929
Brown, G. W. 353,414
Browne, F. 238
Browne, T. E., Jr. 72,109, 110, 138
Brubach, F. 1414
Bruno, G. 415
Buchsbaum, J. A. 700
Buck, K. E. 576
Bui, A. 169
Buret, F. 926, 927
Burger, U. 1178, 1291
.C-
Calvino, B. J. 930, 931
Camarero, R. 1031
Camilli, G. 73,74, 1046, 1154, 1292
Campbell, L. C. 932, 1231
Capezzuot, P. 415
Cappel, R. J. 699
Carlson, G. J. 836, 1438
Carlson, G. L. 1047, 1190
Carlson, L. E. 1274
Carsimamovic, S. 1293, 1464
Carter, S. L. 933
Casanovas, A. M. 411
Casanovas, J. 411
Castelli, D. 577
Castonguay, J. 75,170, 171, 172, 442
Centurioni, L. 173
Chakrabarti, A. K. 174,333, 416
Chalmers, I. D. 76, 175,289,417, 1114, 1294
Chalmers, P. 83
Chan, C. C. 531, 532, 1252
Chan, L. 1155
Chan, S. H. 1382
Chantry, P. J. 148, 478
112 Copyright © 1993 IEEE All Rights Reserved
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Chapman, A. 934

Chapman, J. J. 73

Charrier, J. 106

Chatterton, P. A. 209

Chee-Hing, D. J. 176, 1065

Chen, C. L. 478

Chenoweth, T. E. 1066

Cherneera, L. 1. 77

Cherukupalli, S. E. 1067

Chierichetti, C. 577

Cho, Y. O. 1068

Choi, B. J. 1068

Christophorou, L. G. 78,134,183, 215,276,329, 384,420, 421,429, 439, 446, 454, 455, 462,479,
480, 481, 511, 526, 531, 532, 542, 544, 1132, 1252, 1401

Chu, F. Y. 7,8,177,178, 179, 180, 181, 182, 183, 317, 418, 419, 420, 482, 483, 674,
675, 676, 1063, 1069, 1121, 1323, 1355, 1386, 1396, 1430, 1431, 1437

Clark, T. F. 677, 691

Cohen, E. H. 9

Colclaser, R. G. 1298

Collier, R. T. 678,679

Compton, R. N. 80

Comsa, R. P. 158, 1276, 1277

Conangla, A. 772

Cook, G. H. 1057

Cooke, C. M. 69, 81, 235, 354, 355, 356, 357, 358, 824, 856, 1070, 1071, 1253, 1356

Cookson, A. H. 10, 81, 184, 185, 186, 187, 188, 244, 358, 359, 360, 361, 362, 363, 364, 365,
366, 369, 403, 484, 761, 762, 763, 764, 765, 766, 767, 798, 865, 1066, 1113

Cooper, C. D. 80

Cooper, E. A. 680

Cooper, J. H. 1296, 1440

Corbett, J. T. 768

Cosgrave, J. A. 485, 1357

Coufal, O. 11

Coventry, P 1297

Craggs, J. D. 62, 82,249

Cramarossa, F. 415

Crichton, B. H. 83, 367, 486

Copyright © 1993 IEEE All Rights Reserved 113
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Crichton, G. C. 71, 167
Cronin, J. C. 12,353, 414,769, 770, 771,772, 773, 774, 819, 835, 866, 883, 1100, 1298,
1441, 1442, 1459
Crouch, A. G. 1072
Crucius, M. 1073
Cuk, N. 582
Czech, F. 775
-D-
Daimon, G. 609
Dakin, T. W. 421, 1074, 1203
Dale, S. J. 13, 188, 195, 196, 342, 368, 369, 557, 776, 777,778, 779, 1075, 1254
Dallachy, J. L. 932
Daragan, C. L. 63
Dauby, B. 935
Davidson, J. C. 84, 487
de Heus, A. A. 583
de la Rosa, R. 1443
de Metz-Noblat, B. 1076
De Tourrell, C. H. 854, 1077
Deakin, T. W. 343
Delsing, R. 573
DeMaris, S. 867
Demina, V. 1. 1286
Deschamps, L. 780
DeSteese, J. G. 782
Dethlefsen, R. 773
Diaz, R. R. 469
Dick, E. P. 1383
Diebold, G. 1444
Diessner, A. 14, 370, 860, 1445
Dincer, M. S. 15, 85
Dirks, R. 937, 1123
Do, X. D. 1312
Dobsa, J. 791
Doctor, S. R. 105
Dodds, J. J. 189, 938, 1156
114 Copyright © 1993 IEEE All Rights Reserved
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Dodds, T. H. 584, 1283, 1384
Doepken, H. C., Jr. 371,783,784, 785,786, 787, 788, 817, 834, 873, 899, 1299
Doin, Y 1076, 1447
Dolezal, M. 939
Dominelli, N. 422
Doughty, F. E. 679
Dubanton, C. 16
Duda, M. P. 1448
Dudukovic, P. R. 86
Dufournet, D. 940, 941
Dunz, Th. 190
Duplay, C. 1204
Dutton, J. 60, 87, 88, 191, 489
Dwarakanath, K. 1300
Dwyer, F. J. 1358
-E-
Easterly, C. E. 1398, 1403
Ecknig, W 1207
Edelson, D. 89, 423, 424
Egashira, T. 211, 1262
Eibech, R. E. 425
Eidinger, A. 789, 790, 791, 792, 793, 794, 1502
El-Faham, M. M. 595, 1390
Elkins, D. L. 1240
Emanuel, A. E. 899
Emery, F. T. 403, 1112, 1113
Endo, F. 1255
Englander-Golden, P. 128
Eriksson, R. 949, 1301, 1302
Erme, M. 90
Erni, H. 1449
Eteiba, M. 372
Everson, D. 942
Ewasyshyn, F. 1256
-F-
Fang, M. T. C. 943, 1001
Copyright © 1993 IEEE All Rights Reserved 115
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993

IEEE STANDARD FOR GAS-

Farish, O. 160, 193, 194, 195, 196, 216, 308, 361, 362, 363, 364, 367, 382, 487, 503,
1056, 1078, 1114

Farouk, A. M. 1079

Fehsenfeld, F. C. 91

Feldman, E. V. 464, 558

Felici, N. 493

Fellmann, K. H. 1124

Felsenthal, P. 197

Ferguson, M. L. 1450, 1451

Fernandes, V. R. 705

Fernandez, J. H. 563

Ferschl, L. 944

Feser, K. 297, 1125, 1452, 1453, 1454, 1455

Fidler, A. 11

Field, E. J. 1459

Finer, E. G. 92

Fischer, A. 45

Fischer, F. E.

Fischer, T. N., Jr. 426, 683
Fisher, F. A. 1047

Fisher, W. H. 797,798, 799
Fitzgerald, J. P. 868

Flamm, D. L. 49

Fleming, S. P. 377

Floessel, C. D. 775,792,793
Floessel, K. 890

Flugum, R. W. 585

Foord, T. R. 198

Ford, G. L. 181, 674, 1202, 1385, 1386, 1387, 1430, 1431, 1432
Fox, W. B. 545,546
Franca, W. J. 800

Frantz, R. A. 684
Freeman, J. J. 1092

Frees, L. C. 199
Friedrich, A. E. 983

Friedrich, R. E.

682, 796, 897, 1257, 1258

586, 945, 946, 1205

116 Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Frind, G.
Frohlich, K.
Frost, L. S.
Frowein, E. A.
Fruth, B.
Fujimoto, N.
Fujimoto, T.
Fujinami, H.
Fujiwara, Y.

Fukuda, S.

Gabiris, F.
Gacek, Z.
Gaigg, W.
Galloway, S. J.
Ganger, E. B.
Gantt, E. D.
Garbar, E.D.
Garrity, T. F.
Garzon, R. D.
Gaupp, O.
Gayet, P.
Geary, E. F.
Geddes, L. A.
Geitel, K.
George, D. W.
Gerhold, J.
Gervais, Y.
Giesselmann, G.
Giessner, B. G.
Gilbert, R.
Gillies, D. A.
Gilmozzi, G.
Ginno, M.
Girard, A.

Girgis, R.S.

947, 948

949, 1425

30, 31, 93, 126, 200, 1003, 1004

587

527

4,476, 801, 1080, 1081, 1121, 1388, 1497
588

47,201

27,149,272

94, 202, 802, 803, 804

209

3,900

665

1189

373, 374, 494
1359

495, 496
124, 585, 589, 685, 755, 764, 1040, 1273, 1456
95, 950, 951
1018

1457

869

1387

590

203

1303

274

204

1082, 1083
75,172, 1417
806

591

205

952

1158

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

IEEE Std C37.122-1993

117

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Glander, W. J. 1360

Glassons, A. 1257, 1258

Gleizes, A. 497, 498, 953, 954

Glidden, S. C. 499

Gnadt, P. A. 1235

Gockenbach, E. 206, 375, 500

Goff, R. W. 427

Gokmen, A. 15

Goldman, A. 207

Goldman, M. 207

Gorablenkow, J. 29, 1126

Gordin, B. L. 892

Gordon, G. S. 1154, 1292

Gothard, J. V. 687

Goyette, R. 901

Graaf, H. P. 18

Graber, W. 955

Graf, R. 956

Graneau, P. 807

Grant, D. M. 957

Grasselt, H. 1207

Graybill, H. W. 376, 592, 688, 808, 870, 1192, 1389, 1400, 1458, 1459

Green, D. R. 871

Greenburg, L. A. 1407

Greenwood, A. N. 1127

Gregory, B. 1189

Gregory, H. 210

Gremmel, H. 593

Griffin, G. D. 208, 428, 429, 1401, 1402, 1403

Grill, B. 1361

Grob, R. 501

Gromier, A. 594

Grzan, J. 901

Guenther, A. 516

Guilloux, C. 958

Guoxiang, X. 217

118 ... Copyright © 1993 IEEE All Rights Reserved

Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Gurtzel, P. 959
Guruprasad, C. S. 502
Guzman, E. 540
Gysel, T. 955
-H-
Habedank, U. 689, 960, 1128
Hadore, P. 1460
Haginomori, E. 961
Hake, M. R. 682
Hale, C. K. 690
Hallested, R. 962
Hamano, S. 963
Hamouda, E. A. 209
Hampton, B. F. 19, 210, 308, 377, 503, 809, 810, 1177, 1488
Hand, C. L. 902
Handel, R. D. 872
Hannay, N. B. 466
Hanrahan, J. M. 504
Hara, M. 211, 378, 1262
Hara, T. 404, 1308
Harper, W. E. 691, 964, 1377, 1461, 1462
Harrington, R. J. 595, 1390
Harris, A. F. 1084, 1304
Harris, F. M. 88, 191, 489
Harris, R. K. 92
Harrison, P. M. 1316
Hartl, J. C. 1376, 1501
Hartmann, H. 1178
Harumoto, Y. 624, 1159
Harvey, S. M. 1432
Hasegawa. T. 1160
Hashoff, L. 591
Haszman, A. 596
Hata, H. 813
Hathaway, G. H. 692, 693, 734
Hauge, O. 694
Copyright © 1993 IEEE All Rights Reserved 119
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993

120

Hauschild, W. 260, 1463
Hawley, R. 448
Hayashi, H. 20
Hayashi, M. 404
Hayashi, T. 754
Hazel, R. L. 212, 1259
Haznadar, Z. 1464
Headley, P. 1465
Heberlein, G. E. 884
Hedman, L. 903
Heighes, J. 1052
Heinemann, Th. 1305
Heiss, W. 597
Henry, G. 811
Henry, J. C. 965
Hermann, W. 966, 967
Hernandez, J. L. 540
Herrmann, G. 695
Hertz, W. 505, 968
Hess, D. P. 969
Hess, R. 598
Heylen, A. E. D. 506
Hibino, M. 818

Hick, M. A. 1409
Hickman, W. M. 213, 1190
Hidaka, K. 21
Hiesinger, H. 214
Hildebrand, D. L. 507

Hill, E. H. 1193
Hilten, J. S. 1279

Hingorani, N. G.

1257, 1258, 1260

Hirano, T. 1261

Hirasawa, K. 970

Hirasawa, Y. 634

Hirata, K. 635

Hirooka, K. 22,430, 461, 1104

IEEE STANDARD FOR GAS-

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Hoerauf, R. G. 971
Hoff, P. 1313
Hogg, P. 599, 622,913, 1022, 1306, 1502
Hogg, R. 600
Hollinger, A. 431
Hollister, R. H. 1167
Holmberg, R. W. 432
Holmborn, H. 1302, 1342
Holt, P. A. 436,437
Homburg, V. 379
Honaga, Y. 851
Honda, H. 635
Honda, M. 215
Honda, S. 1165, 1166
Hood, R. J. 64
Hopkins, M. D. 368, 1434
Horisberger, W. 622
Houlgate, R. G. 1072
Howard, P. R. 97
Hoyer, P. 1208
Hubler, E. 1209
Hudis, M. 98
Hudson, A. A. 433
Hughes, D. B. 191, 489
Hunziker, R. 672
Hux, G. 972, 1460
-1I-
Ibrahim, O. E. 216, 367
Ibuki, K. 23
Ichikawa, K. 217
Ikeda, C. 380, 814
Ikeda, Shimichi 973
Ikeda, T. 603
Imgrund, G. 1124, 1139
Inaba, T. 99, 1172
Inami, K. 1097
Copyright © 1993 IEEE All Rights Reserved 121
Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993

122

Inamoto, K. 670
Inamura, S. 613
Innerling, J. J. 1048
Inoue, T. 1161
Inui, A. 1162
Ishida, A. 1210
Ishii, T. 218, 1307
Ishikawa, M. 812,904, 1194
Itaka, K. 813, 814, 826, 1308
Ito, S. 1163
Itoh, N. 1130
Iwata, K. 974

-J-
Jackson, G. 508
Jackson, R. B. 815, 1370
Jacobs, T. A. 70
Jacobsen, R. S. 705
Jakob, T. 975, 1010
James, D. R. 509, 510, 511
James, M. F. 56
Jandrell, I. R. 512, 1404
Janssen, F. J. J. G. 434
Jarmula, J. 219, 1085
Jeffs, E. 816
Jegou, Y. 780
Jing, T. 1086, 1087
Johansen, 1. 129, 220
Johnson, B. L. 817,873
Johnson, W. A. 696
Jones, E. A. 517
Jones, G. J. 88,976
Jones, G. R. 934

K-
Kalb, I. W. 1179
Kamata, Y. 1249
Kamatani, A. 117,991

IEEE STANDARD FOR GAS-

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Kaminaga, K. 381, 1366

Kan, M. 999

Kane, R. E. 977

Kanno, Y. 24

Kano, K. 1049

Kansog, J. D. C. 697

Karlsson, P. W. 221, 280

Karner, H. C. 379

Karrenbauer, H. 604

Kataoka, K. 742

Kato, F. 605, 1211

Kato, K. 1211

Kato, Y. 606

Kawabata, H. 1212

Kawaguchi, Y. 222, 1321, 1391

Kawamoto, T. 401

Kawamura, H. 818

Kawamura, T. 1309

Kawasaki, T. 223

Kawashima, K. 717

Kekez, M. M. 304

Kennedy, J. J. 607, 679, 698, 699

Khalaffala, K. 224,225

Kharitonov, F. Ya. 435

Kieffer, J. 608, 811

Kikkawa, T. 706

Kikuchi, T. 609

Kilar, L. A. 819, 874

Kim, K. S. 1068

Kind, D. 820

Kinsinger, R. E. 100

Kirby, P. 1433

Kita, K. 41, 850

Kleine-Tebbe, K. A. 576

Klement, W. 794

Klewe, K. C. 226

Copyright © 1993 IEEE All Rights Reserved 123

Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Kline, L. E. 513

Klumb, F. R. 875

Kneubuhl, F. K. 299, 300

Knobloch, H. 960, 978, 1180

Knudsen, N. H. 101

Ko, C. D. 1158

Koan, T. 1159

Kobayashi, A. 979

Kobayashi, M. 1165, 1166

Kobayashi, N. 1093

Kobayashi, S. 25,1050

Kobayashi, T. 821, 1310

Kodama, T. 1213

Koehler, H. C. 897

Koepfinger, J. L. 1311

Koglin, B. B. 668

Kohler, W. 297

Kojima, S. 1321

Kolbe, W. 1214

Koltunowicz, W. 470

Kominiak, L. A. 700

Konig, D. 477,514,593, 1138, 1139, 1467

Kopacek, M. 1145

Kopainsky, J. 102, 352, 980

Kopejtkova, D. 1468

Korasli, C. 345, 382

Koreman, C. G. A. 1038

Korner, G. 981

Kort, F. 1215

Kothmann, R. E. 765

Kouno, T. 21,123,999

Koyanagi, E. 1096

Krafft, N. 654

Kramer, J. M. 610

Kranz, H. G. 515

Krauss, H. 1051

124 ... Copyright © 1993 IEEE All Rights Reserved

Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Krenck, P. 103
Krenicky, A. 905, 1469
Kreuger, F. H. 822
Krieter, G. H. 1134
Kristiansen, M. 516
Kroon, P. J. 823
Kruger, K. 475
Krump, J. 1055
Krump, R. 515
Krznaric, Z. 611, 701
Kudo, A. 1164
Kuffel, E. 201, 212, 224, 225, 227, 1256
Kugel, H. 527
Kugler, R. 1128, 1131, 1470
Kuleshov, V. A. 1510
Kulik, P. 590, 612
Kulsetas, J. 436, 437
Kumagaya, I. S. 1165, 1166
Kumai, K. 408
Kunhardt, E. 1132
Kurimoto, A. 228,229
Kurosawa, K. 1471
Kurosawa, Y. 633
Kuroyanagi, Y. 754, 876
Kusumoto, S. 1472
Kuwahara, H. 229,230, 270, 383, 461, 613, 1104, 1473, 1474
Kynast, E. E. 1126
Kypreos, G. 702
-L-
Lagemann, R. T. 517
Lager, P. 614
Laghari, J. R. 232,233, 1088, 1089, 1090
Laicman, J. 1405
Lamontagne, G. 1312
Lampe, J. 384, 439
Lann, J. S. 104
Copyright © 1993 IEEE All Rights Reserved 125
Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Lannes, W. J. 741

Lapen, R. J. 765

Larigaldie, S. 503

Larocque, R. 171

Larrue, H. 1475

Laskowski, L. 615,703, 709

Latour-Slowikowska, H. 384, 385, 438, 439

Lause, R. E. 1244

Lautenschlaeger, H. 234,235, 824, 906

Law, C. K. 7,8,181, 182, 674

Lawrence, R. C. 105

Lazo, T. C. 329

Le Ny, R. 106

Le Roy, G. 1287, 1288

Leadon, R. E. 107

Lebeda, J. 280

Lee,D. L 486

Lee, H. H. 211, 1262

Lee,Z. Y. 108, 236, 237

Leeds, W. 109, 238, 616, 982, 983

Leep, D. A. 462, 1367

Legros, W. P. 239

Lehman, R. F. 1298

Lehmann, K. 562

Lehmann W. 861

Leibold, A. 374, 646, 1476, 1490

Leijon, M. 1282, 1313

Leitl, A. 282

Lembo, F. 615,703

Leonhardt, G. 593, 668

Lesnowski, J. J. 617

Lester, D. 1406, 1407

Lewis, R. J. 1408

Li, H. M. 289

Li, Z. Z. 163, 164, 286

Liao, W. 74

126 Copyright © 1993 IEEE All Rights Reserved

Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Lieberman, R. W.
Lieske, M
Lightle, D.
Lincoln, M. C.
Linderholm, S.
Lindsay, C.
Lingal, H. J.
Lippert, T.
Lister, C. A.
Lockyer, G. D.
Lohmann, V. W.
Lorenz, D.
Lowke, J. J.
Lubben, S. F.
Luehrmann, H. M.
Lundgaard, L. E.
Lutz, F.
Luxa, G.
Lyapin, A. G.
Lyman,J. L.
Lynch, B. R.

-M-
MacAlpine, J. M. K.
Macleod, N. M.
Maczka, W. J.
Madge, R. C.
Mahmutcehajic, R.
Maier, G.
Maizel, E. S.
Major, L. B.
Malik, N. H.
Malkin, P.
Maller, N. V.
Manion, J.
Mann, R. F.

Mansoor, F. F.

93,200, 240, 241, 242
907

130

743

1245

1409

110

518

1216

1477

618, 684

591

240, 241, 242, 984
1208

1126, 1470

519

419, 1368

111, 860, 1445

157, 538, 839, 1263, 1264, 1334

112
487

243,244
66, 67

619

801, 1202
1293, 1464
628

1091

837

245, 246, 247, 248
952

1133
113,520
887

65, 162

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

IEEE Std C37.122-1993

127

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Marchal, Y. 493

Mark, D. A. 697

Marks, J. A. 704

Marsun, R. 620

Martin, D. 985

Martin, E. C. 105

Martin, G. O. 1217

Martinkus, J. 1195

Martins, H. J. A. 705

Marzzoleni, B. 1218

Masaki, N. 1314

Masaki, T. 1095

Masepohl, J. C. 1195

Masetti, C. 1276, 1277

Mashikian, M. 330, 331, 1092, 1111

Massey, R. M. 420

Massone, J. 474

Mastroianni, M. 185, 1369, 1370, 1372, 1478

Mateuchev, A. 888

Mathis, R. A. 511

Matsuda, S. 621

Matsumoto, S. 21, 1344

Matsumura, S. 986, 1265, 1266, 1315

Matsusaka, H. 706

Matsuura, K. 119, 386

Mattia, J. 707

Matulic, R. 685, 708, 709, 877, 898, 1484

Maury, E. 710

Mauthe, G. 440, 622, 987, 988, 1134

Mazurin, I. M. 538

Mazza, G. 930, 1218

Mazzoleni, B. 989

McAdam, D. W. 56

McAffee, K. B. 424

McCabe, A. K. 990

McCarthy, B. 1219

128 Copyright © 1993 IEEE All Rights Reserved

Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

McCluhan, F. J.
McDermid, W. M.
McDonald, R. S.
McFadden, D.
McGeehan, J. P.
Mclntyre, N. S.
McNeal, P. 1.
Mears, W. H.
Meek, J. M.
Meier, A.
Meier, H.
Meinders, G. J.
Memita, N.
Menju, S.
Menon, K. V.
Merenda, J. J.
Milde, H.
Miller, D. B.
Milligan, R. E.
Milne, D.
Milsore, P. K.
Minaguchi, D.
Miners, K.
Ming, L.
Minkwitz, R. E.
Miri, A. M.
Misaki, T.
Mitani, M.
Mitchel, G.
Mitiche, A. M.
Mitsui, T.
Miura, Y.
Miyachi, 1.
Miyagawa, M.
Miyamoto, T.

Mizukami, T.

878
1448
441
1444
114
1063
36

115
82,249
1371
300
964
879

222,250, 629, 1093, 1221, 1267, 1391

711,712,735
1410

262

825, 1135, 1181, 1316
1479

130, 1335, 1500
521

251,851

741, 815, 1358, 1372
1094, 1313

715

1246

116, 826

1317

442

953

1220

1163

1268

1318

117,991

826

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.

IEEE Std C37.122-1993

129



IEEE Std C37.122-1993

130

IEEE STANDARD FOR GAS-

Mizuno, K. 1095

Modica, A. P. 443

Moeller, J. 1051, 1480

Moller, K. 1319

Moore, C. L. 1167

Moran, J. A., Jr. 774

Morant, M. M. 239

Morcos, M. M. 252,253, 254, 255, 256, 387, 388, 881
Morello, A. 828

Morgan, J. D. 257

Morgan, V. T. 389

Mori, E. 717

Mori, S. 829, 830, 882, 908
Mori, T. 465

Morii, K. 624,718,992, 1481
Morita, T. 1136

Morris, J. R., II 1168

Morrow, R. 258, 259, 389
Morshuis, P. H. F. 1086, 1087
Mosch, W. 260
Motschmann, H. 505

Mudra, J. 1118

Muhr, M. 1247
Mukaiyama, Y. 444,522, 1169, 1320
Mukhedkar, D. 274, 1312
Mulcahy, M. J. 261, 262, 523
Muller, B. 477, 625
Muller, H. G. 626, 1482
Muller, W. 627

Munch, R. 524
Munk-Nielsen, T. 125,263
Munzinger, K. 628
Murakami, Y. 629, 1221
Muramoto, H. 525, 1170
Murano, M. 118, 1321
Murase, H. 26

Copyright © 1993 IEEE All Rights Reserved

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Murayama, Y. 630, 1344
Murthy, A. R. 450
Mushiga, M. 1222
Muto, S. 1095
-N-
Nabuaki, K. 119
Nagai, N. 1182
Nagamatsu, H. T. 993
Nagami, K. 1136
Naganawa, H. 1268
Nagaoka, N. 1322
Nakagawa, Y. 1043
Nakakita, T. 1096
Nakamura, E. 1483
Nakanishi, K. 264, 265, 909, 994, 1097, 1269, 1272
Nakata, R. 910, 1270, 1271
Nakayama, H. 445
Nakayama, S. 400, 457
Nannery, P. R. 1484
Narbut, P. 120
Narimatsu, S. 1098, 1137
Natsui, K. 266, 995, 1044
Natsume, F. 119
Nawrowski, R. 831
Nears, W. H. 425
Neilson, J. B. 1393
Nemoto, B. 631
Netzel, P. C. 1061
Neumann, C. 1138, 1139
Nicol, J. 832
Niemeyer, L. 190, 267, 287, 446, 526, 527, 1323
Nigol, O. 1485
Nijland, H. A. H. 632
Nikiforov, M. G. 1223
Nikolas, J. T. 680
Nilsson, S. 1479
Copyright © 1993 IEEE All Rights Reserve 131
Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Nishida, I. 633, 634

Nishijima, K. 268

Nishikawa, H. 997

Nishimoto, K. 833

Nishiwaki, S. 1140

Nissan, A. H. 447

Nitta, T. 27,121,265,269,270,271,272,310, 390, 391, 528, 1182, 1183, 1272, 1315,
1324

Noeske, H. O. 28, 100, 998

Noffle, R. E. 546

Nojima, K. 1325

Nokayama, S. 320

Nossier, A. 448

Noto, F. 122

-0-

Oda, T. 529

Ogawa, H. 605, 1211

Ogi, H. 1326

Oh-Hara, J. 1327

Ohmachi, H. 1187

Oishi, K. 635

Oishi, M. 631,719

Okabe, S. 123,999, 1099, 1171

Okazaki, M. 1172

Okuda, H. 1224

Okuda, S. 273

Okuno, M. 1000

Okutsu, Naohiro 1225, 1373

Olivier, G. 274

Olsen, K. 1328

Olsen, W. 571,720,907, 1487

Ono, M. 633

Ophel, T. R. 449

Orr, J. S. 66, 67

Osborne, S. H., Jr. 1496

Ose, K. 1212

132 Copyright © 1993 IEEE All Rights Reserved
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Osmokrovic, P.
Ott, H. P.
Ottischnig, R.
Ouyang, M.
Owens, J. B.
Ozawa, J.

-P-
Pace, M. O.
Pack, S.
Padma, D. K.
Pai,R. Y.
Pankuch, Joseph
Parekh, H.
Parisielle, R.
Park, K. Y.
Parvopassu, P.
Paszek, G.
Patrunky, H.
Paul, P.
Pearson, J. S.
Pedersen, A.
Pedersen, B. O.
Pelletier, J. M.
Pender, J. T.
Pennel, P. M.
Pereira, M. J.
Perkins, J. F.
Perrissin, G.
Perry, E. R.
Perry, M. P.
Pesavento, G.
Petersen, C. H.
Peterson, A. R.
Pettersson, K.
Pettinga, J. A. J.

Pezzi, P.

1329

1226, 1236
988, 1371

392, 1273, 1274
34,726

275, 1309

183, 329, 429, 439, 455, 462, 480, 530, 531, 532, 636, 1132, 1252

29, 1247, 1330
450
124,276
1374
393

710
1001
1196
900
1487
1275
1488

125, 221, 263, 277, 278, 279, 280, 394, 395

10, 186, 766, 767, 834
533

1231

534

800

30, 31, 126, 932, 1002, 1003, 1004

965

835, 838, 883, 1100
836, 837, 1489

469

1490

504

1289, 1331

911

931

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.

IEEE Std C37.122-1993

133



IEEE Std C37.122-1993

Pfeiffer, W. 32,204, 281, 282, 283, 284, 396, 535, 1141

Pfender, E. 285

Pfleiderer, R. 925, 1332

Philip, S. F 536, 1168

Philippovich, V 596

Philosophos, J. 113,127,520

Phung, B. T. 163, 164, 286

Picard, A. 537

Piechocki, A. 959

Pigini, A. 470, 1491

Pillai, A. 1333

Pinnekamp, F. 287, 446

Piscioneri, J. N. 838

Pitchford, L. 60

Plechaty, L. 1005, 1039

Plump, R. E. 74,1154, 1292

Pohl, M. C. 451

Polster, H. J. 1207

Poltev, A. L. 151

Ponder, J. Z. 1061

Pons, A. 954

Poole, D. 628, 644

Popkov, V. L. 157, 538, 839, 1263, 1264, 1334

Posmure, F. 939

Potter, M. E. 1184

Pounds, C. G. 637

Powell, C. W. 1500

Premur, K. 722

Prescott, L. E. 947

Priest, G. 306

Proud, J. M. 197

Pryor, B. M. 1375

Pugh,P. 840, 1420
-Q.

Qiu, Y. 288, 289, 539

Qureshi, A. H.

233, 246, 247, 248, 1089, 1090

IEEE STANDARD FOR GAS-

134 Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

-R-
Radgen, H. 638
Radwan, R. 152, 290, 291
Ragaller, K. 967
Rahmann, F. J. 1142
Raimbault, J. 724
Rain, P. 292
Raju, G. R. 85
Rapp, D. 128
Rappange, A. 1007, 1018
Rebbapragada, R. V. 639
Reddy, C. N. 1275
Reed, C. W. 1173
Rees, V. 576, 981
Reggio, M. 1031
Reid, R. 1493, 1494, 1495
Reighter, D. H. 548, 1101, 1102
Reilly, M. J. 731
Reimers, T. D. 726,884
Rein, A. 129, 293, 294, 295, 436, 437, 694
Reinhardt, P. W. 80
Reinhardt, R. 1020
Rengu, Zhang 296
Reynders, J. P. 332,512, 1404
Rhodes, G. 685
Rich, J. A. 948
Richards, P. H. 52,53,203
Richter, F. 1117
Rickley, A. L. 1496
Rickman, J. 1335
Rimpp, F. 614, 642,727,728
Riquel, G. 190
Rishworth, A. B. 1248
Rizk, F. A. M. 33,841, 1105, 1186, 1276, 1277
Rizzetto, S. 1497
Robert, T. 954
o Copyright © 1993 IEEE All Rights Reserved 135
Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Roberts, P. 643
Robinson, J. A. 1175
Robinson, M. 113, 127, 520
Robledo-Martinez, A. 540
Rocamora, R. G. 1311
Roe, D. M. 1024
Roguski, A. T. 1008
Roidt, R. M. 136, 137, 138, 1021
Rollier, C. 965
Rollo, J. T. 1498
Rong, X. 297
Rosenthal, E. 115
Rosskopf, Th. V. 1499
Roth, A. W. 34
Rothhardt, L. 298
Rovelli, S. 930
Ruegsegger, W. 299,300
Ruffieux, S. 1227
Rusck, S. 336, 337, 402
Rutgers, W. R. 1037, 1038
Rutten, U. 1339
Ryan, H. M. 130, 301, 302, 313, 339, 397, 1335, 1500
-S-
Saba, S. 742
Safar, Y. A. 248
Safigianni, A. 912
Saito, S. 1338
Sakai, M. 528
Sakai, T. 452
Sakakibara, T. 131
Sakata, K. 222, 1391
Sakuma, S. 23,528
Salma, M. M. 291
Salvetti, M. 568
Samm, R. 353,414,764, 842
Samuelsson, R. 398, 399
136 Copyright © 1993 IEEE All Rights Reserved
Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Sangkasaad, S. 303, 541
Sasaki, E. S. 1376
Sasaki, E. W. 1501
Sasaki, K. 634
Sasamoto, S. 1411

Sato, H. 827,843
Sauers, 1. 453,454, 455, 481, 542, 543, 1412
Saunderson, J. C. 1250
Savic, P. 304
Scarpa, P. 1009
Scaturro, A. J. 1494, 1495

Schade, E. 102, 975, 1010
Schaefer, G. 516
Schaub, B. 1246

Schaumann, R.
Scheli, A.
Schels, W.

Schemmann, B.

644,975, 1010
1342
1413

132, 1142, 1208

Scherer, H. N., Jr. 729
Schmidt, J. L. 1377
Schmidt, K. D. 913,988

Schmidt, R. L.

844, 845, 885

IEEE Std C37.122-1993

Schmidt, W. 35, 133, 283, 544, 599, 890, 1306, 1502
Schmitz, U. 905
Schmitz, W. 645, 646
Schoetzau, H. J. 299, 1020
Schramm, H. H. 1336
Schroeder, D. A. 730
Schuhman, H. 514
Schulz-Guide, E. 305
Schumb, V. C. 306
Schwab, A. 780
Schwager, H. H. 1143
Schwalb, E. 1011
Schwarz, R. 379
Schweinler, H. C. 134
Copyright © 1993 IEEE All Rights Reserved 137

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Scott, J. C. 731
Seethapathy, R. 1069
Sekiya, Y. 307
Sellars, A. G. 308, 1488
Sengupta, S. S. 254
Shah, J. K. 1012
Shaw, B. J. 648
Shay, G. A. 1013
Shcherbina, O. V. 839, 1334
Sheer, R. E., Jr. 993
Shevstov, E. N. 1263, 1264
Shibuya, Y. 27, 265,271,309, 310
Shimada, M. 1251
Shimshock, J. F. 1440
Shimura, I. 1036
Shindo, H. 122
Shiota, H. 733
Shipp, D. D. 971
Shirai, M. 22
Shoulders, W. E. 1347
Siddagangappa, M. C. 311,456
Sidler, H. 573
Siegel, B. 135
Silver, D. A. 846
Silver, D. P. 1279
Simms, J. R. 1337
Sinka, J. V. 115
Skipper, D. J. 36
Skoda, F. 1405
Skoda, Z. 1145
Slamecka, E. 625
Sletten, A. M. 195, 196
Sletthaug, J. 694
Slowikowski, J. 384, 439
Smardzewski, R. R. 545, 546
Smit, J. 1014
138 Copyright © 1993 IEEE All Rights Reserved
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS IEEE Std C37.122-1993

Smith, R. T. 566
Smith, W. G. 755
Soerlei, Z. 155
Sokoly, T. O. 1184
Solin, P. C. 899
Somerville, I. C. 312,382
Sommerman, G. M. L. 364
Sonderegger, G. 905
South, W. H. 1440
Spaeren, P. 1284
Sparks, W. W. 693, 734
Specht, H. 1414
Spence, G. 313
Spencer, E. M. 847
Spendal, E. 684, 735
Spindle, H. E. 150, 649, 667, 736, 1015, 1040, 1384, 1505
Spriggs, K. R. 314
Spyrou, S. M. 455
Srivastava, K. D. 37,38, 156, 174, 252, 253, 254, 255, 256, 315, 316, 333, 349, 387, 388, 393,
416, 881, 1065, 1103, 1133
St-Jean, G. 1016
St. Onge, H. 1077
Stahan, 1. 1228
Stegmuller, I. K. 1017
Steiner, K. 737
Stelzer, R. 1018, 1469
Stepenkov, V. V. 496
Steppat, A. 978
Stevanova, M. 11
Stevenson, J. B. 671
Stiborora, E. 1145
Stokes, A. D. 1019, 1127
Stolarz, W. 596, 695, 1371
Stolpe, J. 887, 888
Stolz, D. 1141
Stone, G. C. 476, 547, 1497
Copyright © 1993 IEEE All Rights Reserved 139
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Stopar, S. J. 650
Strachan, D. C. 934
Strasser, H. 599, 645,913
Streit, G. E. 58
Strom, A. 72,109, 110, 238
Stuckless, H. 183, 317
Studniarz, S. A. 1074
Sturzenegger, C. 1020
Sudhakar, C. E. 37,38
Sugahara, K. 1322
Sugiyama, S. 318
Sum, C. L. 1155
Sun, R. 1125, 1146
Supplee, G. W. 738, 889, 914
Suzuki, K. 1338
Suzuki, T. 319, 320, 400, 457, 1187
Sverak, J. G. 1379, 1394
Swan, G. A. H. 1498
Swanson, B. W. 136, 137, 138, 1021
Swarbrick, R. 321
Swift, J. D. 52,53
Swindler, D. L. 1415
Swoish, R. F. 868, 1197, 1506
Syau, T. 1229
Syromyatnikov, B. D. 496, 1345, 1512
Szente-Varga, H. P 35,587, 651, 652, 653, 654, 739, 740, 890, 1022, 1230
-T-
Tahiliani, V. 458, 548, 636, 675, 741
Takagi, T. 39, 655, 656, 742, 848
Takahashi, I. 1023
Takahashi, K. 1267
Takahashi, Y. 322
Takano, T. 386
Takuma, T. 40, 41,47, 139, 140, 141, 142, 143, 323, 401, 849, 850
Tamura, M. 1024
Tanabe, T. 657
140 Copyright © 1993 IEEE All Rights Reserved
Proved by 143 under cence wih IEEE row 110503106, 0812512004 152204 MDT Questions o commants about

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Tanizawa, K.
Tatken, R. L.
Taylor, D. J.
Taylor, S.
Tedford, D. J.
Teich, T. H.
Teresaka, K.
Thakar, H. C.
Theophilus, G. D.
Theoret, A.
Thiel, H. G.
Thom, J.
Thorburn, R.
Thuries, E.
Tieszen, K.
Tikhodeev, N. N.
Tobazeon, R.
Toda, H.
Tokes, J.
Tokoro, K.
Tokuyama, S.
Tomberger, H.
Tominaga, S.
Tong, L.
Torok, J. S.
Torshin, Y. V.
Tozer, B. A.
Tranen, J. D.
Trapp, N.
Traylor, L. E.

Trepanier, J. Y.

IEEE Std C37.122-1993

851
1408

743

1025

83,229, 312,417, 486, 743, 1231
42, 144

1416

610

233

75,172, 1417
1339

175

324

659, 1232

902

892

292

660

661

744

459

1147

460, 461, 549, 1026, 1027, 1028, 1036, 1104, 1380, 1507, 1508
1041

1198

43

226

1340, 1341

1336

938

1029, 1030, 1031

Trinh, N. G. 326, 327, 442, 854, 1105, 1106
Tripoten, I. G. 1059
Trochimowica, H. J. 1418
Troger, H. 572, 625
Trump, J. 145, 306, 370, 817, 855, 856, 873, 1070
Copyright © 1993 IEEE All Rights Reserved 141

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993 IEEE STANDARD FOR GAS-

Tsanakas, D. 912
Tsubaki, T. 609
Tsuchihashi, M. 1107, 1233
Tsuchikawa, Y. 1093
Tsuchiya, Y. 745, 1032
Tsukushi, M. 1044
Tsuneyasu, 1. 268
Tsutsumi, M. 1136
Tsybrovskii, G. G. 1148
Tuma, D. T. 1033
Tunnicliffe, P. R. 1234
Tuoho, E. J. 910
Turban, G. 537
-U-
Uchida, K. 893
Ueda, Yoshiro 1034
Ueno, S. 1322
Ujita, K. 1182
Ulriksen, Th. 295
Upton, C. W. 1198
Urwin, R. J. 54
Ushio, T. 746, 1035, 1036, 1419
-V-
Vallino, M. 568
Van Brunt, R. J. 311, 328, 329, 330, 331, 456, 462, 550, 1279, 1367
Van Coller, J. M. 1404
van der Laan, P. C. T. 1343
van der Sluis, L. 1037, 1038
van der Zel, G. L. 332
Van Deventer, G. C. 822
Van Doan, P. 953
van Heeswijk, R. G. 174, 316, 333, 393, 416, 552
van Houten, M. A. 1343
Van Noy, J. H. 947
Van Roggen, A. 1420
Van Slambrouck, T. 334
142 Copyright © 1993 IEEE All Rights Reserved
Provcd by IS under hcense wih EEE o v WST10303106, 092212004 157504 DT Questons or cormments about s

message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Varivodov, V. N.
VedaT.
Velazquez, R.
Venkatraman, P.
Vertikov, V. P.
Veuhoff, F.
Vieira, C. S.
Vigreux, J.
Vijh, A. K.
Vincent, C.
Vis, P.
Vishnevsky, Y. L.
Vlastos, A. E.
Voisin, G.
Volker, P.
Volpov, E. K.
von Olshausen, R.
Vontobel, J.
Vora, J. P.
Vosahlik, V.
Voss, G
Vostracky, Z.
Vouros, P.
Voytik, R
Vujovic, V.

-W-
Waddington, F. B.
Wagenaar, L. B.
Wagner, C. L.
Wahlstrom, B.
Walldorf, S. P.
Walsh, E. J.
Wandel, R. C.
Wang, C. X
Wang, E.

Wang, H. T.

551, 1054, 1108
1421

1071

1229

166, 1510

1128, 1470

1511

494, 659, 663, 710, 747, 1060, 1381
335, 1280

854, 1105, 1106
1305

1512, 1513

336, 337, 402
594, 608

396

1054, 1108

1064

664, 665, 1147
585, 1456

1055

597

1005, 1039, 1514
338

1167

748

1052

13,1199

1040, 1042, 1283
1342

1235

1174, 1175, 1403
1175

1109, 1110

1041

552

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

IEEE Std C37.122-1993

143

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993

144

Wang, S. 1188
Wang, You Lin 44
Wasserstrom, A. 1361

IEEE STANDARD FOR GAS-

Watanabe, T. 40,41, 141, 142, 143, 323, 401, 850
Watanabe, Y. 666, 894, 895
Watson, P. W. 646

Watson, W. L. 301, 302, 339
Watts, M. W. 340, 1109, 1110
Weck, K. H. 45

Wegener, J. 614, 720

Wert, A. C. 682

West, J. R. 896

Wetzel, R. 1449

Wetzer, J. M. 1343
Whitehead, D. L. 667

Whitney, B. F. 1092, 1111
Wiegart, N. 341

Wieland, A. 668

Wieseler, D. L. 1515

Wiggins, C. M. 1149

Wilkes, R. B. 1494, 1495
Wilkins, R. L. 146, 553

Williams, J. A.

796, 808, 897

Williams, PE 554
Williamson, A. 676
Wilmshurst, J. K. 555

Wilson, A. 1109, 1110, 1297
Wittle, H. 505

Wittle, J. K. 1516

Wock, S. 147, 1422
Wohlmuth, M. 46

Wolf, J. 204

Woodworth, J. R. 1150

Wootton, R. E.
Works, C. N.

Wray, K. L.

148, 187, 342, 358, 365, 366, 369, 403, 463, 556, 557, 1112, 113

161,343
464, 558

Copyright © 1993 IEEE All Rights Reserved

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



INSULATED SUBSTATIONS

Wright, S. E. 1149
Wu, J. L. 951
Wathrich, H. R. 1236

-X-
Xie, Jun 1114

Y-
Yamada, N. 149, 272, 310
Yamagata, Y. 559
Yamagiwa, T. 1249, 1517
Yamamato, H. 826
Yamamoto, M. 1423
Yamamoto, O. 404
Yamashita, H. 465
Yamashita, Y. 624
Yamauchi, A. 1053
Yanabu, S. 1151, 1152, 1344
Yashima, M. 47
Yeckley, R. N. 1042
Yegorov, A. A. 1345
Yeoman, F. A. 1066
Yializis, A. 227, 344
Yildirim, F. 345
Yoda, B. 380
Yoon, K. H. 150, 798, 799, 1115
Yoshida, S. 1338
Yoshida, T. 1346
Yoshida, Y. 669, 1159
Yoshikawa, 1. 670
Yoshimitsu, T. 320, 400, 457
Yoshimura, N. 122

IEEE Std C37.122-1993

Yoshioka, Y. 1043, 1044, 1249
Yoshizawa, T. 560
Young, C. P. 1518
Yuen, D. C. M. 1382
Yumoto, M. 452
Yunping, Feng 346
Copyright © 1993 IEEE All Rights Reserved 145

Copyright The Institute of Electrical and Electronics Engineers, Inc.
Provided by IHS under license with IEEE

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



IEEE Std C37.122-1993

146

-Z-
Zaengl, W. S.
Zalesskii, A. M.
Zava, M. B.
Zdanowicz, L.
Zelingher, S.
Zeller, N.

Zengin, V.
Zhang, W.
Zhao, M

Zhou, J.

Ziber, K.
Zimmer, V.
Zimmerman, N. J.
Zipfl, P.

Zumbach, E.

Copyright The Institute of Electrical and Electronics Engineers, Inc.

Provided by IHS under license with IEEE

42,562
151

752

1116
898, 1237
1469

561
1188, 1246
1041
1103

151
32,284
342,557
32,284
1215

Copyright © 1993 IEEE All Rights Reserved

Document provided by IHS Licensee=Fluor Corp no FPPPV per administrator /use
new u/2110503106, 09/22/2004 13:22:04 MDT Questions or comments about this
message: please call the Document Policy Group at 303-397-2295.



