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|EEE 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 |EEE that have expressed an interest in partici-
pating 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, mar-
ket, 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 com-
ments 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
|EEE Standard.

Comments for revision of |IEEE Standards are welcome from any interested party,
regardless of membership affiliation with 1EEE. Suggestions for changes in docu-
ments 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 appro-
priate responses. Since |IEEE Standards represent a consensus of all concerned inter-
ests, it isimportant to ensure that any interpretation has al so received the concurrence
of abalance of interests. For this reason |EEE and the members of its technical com-
mittees 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, |EEE Standards Board
445 Hoes Lane

PO. 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

(Thisintroduction is not part of IEEE Std 1125-1993, |EEE Guide for Moisture Measurement and Control in SFg Gas-
Insulated Equipment.)

The objectives of this guide are to introduce the importance of moisture in the design, manufacture, installa-
tion, operation, and maintenance of transmission class gas-insulated equipment and to provide guidance for
measurements of moisture in gas-insulated equipment.

This guide was prepared by working group 5-12 of the Insulations Subcommittee of the Insulated Conduc-
tors Committee, consisting of the following members:

S. J. Dale, Chair
F. Y. Chu, Chair, Moisture Task Force

P. Balin J. Dodds R. Jackson
R. Matulic

The following persons were on the balloting committee:

T. J. Al-Hussaini H. C. Hervig, Jr. Gary A. Polhill

P. Alex S. V. Heyer J. B. Prime, Jr.

R. W. Allen, Jr. R. W. Higginbottom Paul F. Pugh

W. O. Andersen, Jr. Lauri J. Hiivala John O. Punderson
R. H. Arndt C. V. Johnson Peter Ralston

T. P Arnold J. Jurcisin Greg P. Rampley
T.A. Balaska F. E. Kimsey Robert A. Resuali
Anthony Barlow Joel Kitchens R. B. Robertson

C. W. Blades H. T. Knox Ralph W. Samm
Vincent J. Boliver Frederick B. Koch E. L. Sankey

R. R. Borowski Donald E. Koonce John F. Shimshock
Ken. E. Bow M. Kopchik, Jr. Bynum E. Smith
John E. Bramfitt S. Kozak Joseph H. Snow

M. D. Buckweitz F.E. LaFetra T. F. Stabosz

R. R. Burghardt F.E. LaGase D. R. Stein

John I. Carlson Carl Landinger Joseph L. Steiner
Paul L. Cinquemani J. S. Lasky GeorgeA. Straniero
Wayne E. Cole Jack H. Lawson Mike D. Sweat

E. J. D’ Aquanno Raoul H. Leuteritz Keith W. Switzer
S.J. Dale T.H. Ling John Tanaka

J. M. Daly JohnV. Lipe JamesW. Tarpey
James C. Dedman G. Ludasi Frank A. Teti
Joseph A. Di Costanzo R. Luther H. D. Thomas

C. Doench G.J. Luzzi W. A. Thue

J. P. DuPont Jeffrey P. Mackevich Austin C. Tingley
G. S. Eager, Jr. M. A. Martin, Jr. William Torok

R. M. Eichhorn I. J. Marwick Duc B. Trinh
Hussein El Badaly S. G. Mastoras S. E. Turner

J. S. Engelhardt F. M. McAvoy Jack R. Tuzinski

S. L. Fitzhugh A. R. McCulloch DonadA. Voltz

A. Fitzpatrick E. J. McGowan C. F. Von Hermann, Jr.
E. O. Forster A.L.McKean Steven P. Walldorf
R. W. Foster W. J. McNulty E. M. Walton
Ronald F. Frank J. D. Medek Roland H. W. Watkins
R. D. Fulcomer John E. Merando, Jr. A. C. Westrom

J. B. Gardner David J. Mintz CharlesA. White

P. Gazzana-Priaroggia J.A. Moran, Jr. W. D. Wilkens

R. B. Gear D. J. Nichols Robert O. Wilkinson
S. M. Gilbert J. J. Pachot J.A. Williams

A. Godoshian Cutter D. Palmer William G. Wimmer
Stan V. Harper Keith A. Petty Clarence Woodell
R. Hartlein Jan S. Pirrong J. T. Zimnoch
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When the |IEEE Standards Board approved this guide on December 2, 1993, it had the following

membership:
Wallace S. Read, Chair Donald C. Loughry, Vice Chair
Andrew G. Salem, Secretary

GillesA. Baril Jim Isaak Don T. Michael*
José A. Berrios dela Paz Ben C. Johnson Marco W. Migliaro
ClydeR. Camp Walter J. Karplus L. John Rankine
Donald C. Fleckenstein Lorraine C. Kevra Arthur K. Reilly
Jay Forster* E. G. “Al” Kiener Ronald H. Reimer
David F. Franklin Ivor N. Knight Gary S. Rohinson
Ramiro Garcia Joseph L. Koepfinger* Leonard L. Tripp
Donald N. Heirman D. N. “Jim” Logothetis Donald W. Zipse

*Member Emeritus

Also included are the following nonvoting |EEE Standards Board liaisons:

Satish K. Aggarwal
James Beall

Richard B. Engelman
David E. Soffrin
Stanley 1. Warshaw

Stephen J. Huffman
|EEE Sandards Project Editor
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|IEEE Guide for Moisture Measurement and Control
in SFg Gas-Insulated Equipment

1. Overview

M oisture measurement and control constitute amajor part of an effective maintenance program for gas-insu-
lated equipment (GIE). Moisture, particularly in the liquid phase, affects the dielectric withstand strength of
GIE [B9] 1 Therefore, moisture in GIE shall be maintained at alevel such that it does not condense into lig-
uid for the entire range of the expected operating temperatures. Additionally, excessive moisture in the
enclosed equipment accelerates the formation of hydrofluoric (HF) acid, a result of reactions between SFg
arc by-products and water [B2], [B6]. Because of the importance of moisture in controlling insulation
strength and aging mechanisms of the epoxy insulating spacers, most users periodically measure moisture
levelsin their SFg insulated equipment. However, results of a North American survey conducted in 1984 by
the IEEE Insulated Conductors Committee indicate that utility personnel have experienced difficulties in
carrying out moisture measurement and interpretation in GIE [B6], [B3]. The experience has shown that
although hygrometry is an established science, techniques and procedures for moisture measurement in GIE
are not well understood. As aresult, there is considerable confusion among engineers and field personnel on
how to properly measure moisture (particularly under high-pressure conditions), interpret the results, and
control the moisture levels.

Compounding the problem of moisture measurement in GIE is the fact that moisture inside the GIE system
can exist in either the vapor or adsorbed phase on the surface of the enclosure, or in the absorbed phase
inside the polymeric solid insulator. The distribution of moisture in the various phases can significantly
affect the dielectric strength and the measurement results. For example, moisture measurements taken in the
winter would tend to be lower than moisture measurements taken in the summer, since more surface-
adsorbed water exists during periods of low temperature. Elucidation of the moisture sources and migration
phenomenais the key to designing an effective moisture measurement and control program.

The objective of this guide isto provide adequate information about the techniques and know-how needed to
conduct a successful moisture measurement and control program for GIE.

2. Scope

This document establishes guidelines for moisture level measurement, moisture data interpretation, and
moisture control in gas-insulated transmission class equipment.

1The numbers in brackets correspond to those of the bibliography in clause 11.
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