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(54) GAS-INSULATED ELECTRICAL APPARATUS

(71) We, WESTINGHOUSE ELEC-
TRIC CORPORATION, of Westinghouse
Building, Gateway Center, Pittsburgh,
Pennsylvania, United States of America, a
corporation organised and existing under the
laws of the State of Pennsylvania, United
States of America, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be par-
ticularly described in and by the following
statement : —

This invention relates to a gas-insulated
electrical apparatus and in particular to
apparatus including a gas insulated trans-
mission line having a particle trap which
may be installed at site.

Gas-insulated transmission lines are being
used on an ever increasing scale in recent
years due to the desirability of increasing
safety, problems in acquiring right-of-way
for overhead lines, and high power lines
required by growing metropolitan areas and
the growing demands for electrical energy.
Gas-insulated transmission lines typically
comprise a hollow sheath, a conductor dis-
posed within the sheath, a plurality of solid
insulating spacers which supports the con-
ductor within the sheath, and a compressed
gas such as sulfur hexafluoride disposed with-
in the sheath to electrically insulate the con-
ductor from the sheath. The typical assembly
has been fabricated from relatively short sec-
tions of hollow cylindrical ducts or tubes
in which the conductor and insulators are
inserted, This assembly is usually completed
in the factory, and the sections are welded
or otherwise secured together in the field
to form the transmission line. Gas barriers
may be provided at intervals along the length
of the assembly, and, after evacuation of the
line, the insulating gas is forced into the
sheath under pressure.

One problem occuring in the use of gas-
insulated transmission lines concerns the
mobile conducting or semi-conducting particle.
These particles, which may enter the line
during the fabrication of the line or during

installation in the field, cause problems in
that they may lower the dielectric strength
of the insulating gas and may initiate flash-
over and breakdown of the gas as they travel
between the outer sheath and the inner con-
ductor. In the specification of U.S.. Patent
No. 3,515,939, is disclosed a means for de-
activating and eliminating the deleterious
effects of such conducting particles, and_it
describes the use of electrodes placed inside
the outer sheath to create low field regions
which trap and deactivate the particles. When-
ever a particle enters the low field region,
it cannot acquire enough force to propel
it out of the region, and thus it is trapped
in the low field region so that it cannot
initiate breakdown of the line.

However, the use of the particle trapping
region has not always occured. Indeed, the
majority of the gas-insulated transmission lines
installed in this decade have been installed
without such particle trapping regions. It
is only within the recent past that the mag-
nitude of the problem caused by the con-
ducting particles has been appreciated. As
such, there are numerous installations of gas-
insulated transmission lines which do not
contain such particle traps, or which contain
an inadequate number of traps, and it is not
unknown for these lines to flashover or break-
down due to the presence of the particles.
Therefore, it is desirable that some means
be provided for installing particle traps in
these previously-installed transmission lines,
and these particle traps should be capable
of being installed in the field.

According to the present invention, a gas
insulated electrical apparatus including an
electrical transmission line comprises an
elongated cylindrical outer sheath having an
opening therein, an elongated cylindrical inner
conductor disposed within said outer sheath,
an insulating gas disposed with said outer
sheath and electrically insulating said inner
conductor from said outer sheath, means for
insulatably supporting said inner conductor
within said outer sheath, and means for
trapping particles present within said outer
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sheath comprising a base member sealingly
secured to said outer sheath adjacent the
periphery of said outer sheath opening, a
mounting member fixedly secured to said
base member and directed inwardly towards
said inner conductor, and a trap member of a
size smaller than said outer sheath open-
ing fixedly secured to said mounting member.

Conveniently, the mounted member is
secured to the base member and directed
radially inwardly toward the inner conductor,
and a trap member fixedly secured to the
mounting member.

The invention will now be described, by
way of example, with reference to the accom-
panying drawings, in which:

Figure 1 is an elevational, sectional view
of a gas-insulated transmission line;

Figure 2 is a detailed view of the particle
trapping means of Figure 1;

Figure 3 is a modification of the particle
trapping means of Figure 2; and

Figure 4 is a modification of the particle
trapping means illustrated in Figures 2 and
3

Figure 1 illustrates a gas-insulated trans-
mission line 10. The invention is also ap-
plicable to other gas-insulated equipment, such
as circuit breakers and switches, for example,
which include a gas-insulated transmission
line. The transmission line 10 comprises a
generally elongated, cylindrical outer sheath
12, typically at ground potential, a generally
elongated inner conductor 14 disposed within
the outer sheath 12, and at a high electrical
potential with respect thereto, and an in-
sulating gas indicated generally at 16 dis-
posed within the outer sheath 12 and electri-
cally insulating the inner conductor 14 from
the outer sheath 12. Also included are sup-
port means 18 for insulatively supporting
the inner conductor 14 within the outer
sheath 12. As shown, particle trapping means
20 are included for trapping and deactivating
any particles which may be present within the
outer sheath 12 and disposed in the insulating
gas 16,

In the detail view of the particle trapping
means 20 illustrated in Figure 2, it can be
seen that a generally cylindrical radial opening
22 is cut within the outer sheath 12, preferably
in the vertically lowermost portion of the
outer sheath 12. It is through the opening
22 that the particle trapping means 20 are
inserted to within the outer sheath 12. As
shown, the particle trapping means 20 com-
prises a base member 24, a mounting member
26, and a trap member 28. The base member
24, the mounting member 26, and the trap
member 28 should be of an -electrically
conducting material such as aluminum, as is
the outer sheath 12, The trap member 28
is fixedly secured to ome end 30 of the
mounting member 26, and the other end
32 of the mounting member 26 is fizedly

secured to the base member 24. One manner
of securing these elements together is, for
example, by welding. The base member 24
is of a size greater than the size of the
opening 22, such that the base member 24
overlaps onto the outer sheath 12. The base
member 24 is then sealingly secured to the
outer sheath 12 at the periphery 34 of the
sheath opening 22 by means such as the
welds 36. The base member 24 is sealingly
secured to the outer sheath 12 so as to pre-
vent the escape of the insulating gas 16,
which typically is sulfur hexafluoride, from
within the outer sheath 12. If desired, O-
rings 38 may be inserted into slots 40 within
the base member 24 so as to prevent any
weld splatter from the welds 36 from entering
the interior of the outer sheath 12. Also,
to facilitate the entrance of conducting or
semiconducting particles into the low field
region 42 provided between the outer sheath
12, base member 24, and the trap member
28, a plurality of openings 44 may be dis-
posed through the trap member 28. The
mounting member 26 is directed radially in-
wardly towards the inner conductor 14, and,
as can be seen, the trap member 28 ex-
tends inwardly within the outer sheath 12.

As is apparent, the particle trapping means
20 illustrated in Figure 2 is capable of being
installed within the gas-insulated transmission
line 10 once the transmission line 10 has been
installed in the field. It may also be utilized
for backfitting transmission lines which
previously did not have particle trapping
means. Such backfitting can be accomplished
in a simple and economical manner. The
opening 22 can be cut within the outer
sheath 12. For ease of operation, the preferable
configuration of the opening is circular. The
trap member 28, meanwhile, can be secured
to the mounting member 26, and the mounting
member 26 can be secured to the base
member 24. Once the opening 26 is formed
within the outer sheath 12, the trap member
is inserted through the opening 22 to within
the outer sheath, and the base member 24
is positioned adjacent the periphery 34 of
the opening 22. The base member 24 is then
sealingly secured to the outer sheath 12
such as, for example, by welds 36. The
installation of the particle trapping means
20 is then complete, and, upon energization
of the line 10, the particle trapping means
20 will function to trap and deactivate any
conducting or semiconducting particles which
may be present within the outer sheath
12.

A modification of the particle trapping
means 20 is shown in Figure 3. In this
Figure, the outer sheath 12, opening 22
therein, and- the mounting member 26 are
as previously described. However, in this
instance, the base member 24’ is of a circular
shape, and is radially spaced apart from the
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exterior side 50 of the outer sheath 12.
A generally cylindrical side wall member
52 is sealingly secured to both the outer
sheath 12 and the base member 24’ by,
for example, welds 54 and 56, respectively.
The trap member 28’ is of a generally semi-
circular shape, so that any particles which
may strike the trap member 28’ will slide
down it into the low field region 58 formed
between the side wall member 52 and the
base member 24’. If desired, although not
illustrated in Figure 3, openings may be
provided within the trap member 28°. In
this modification, the installation of the par-
ticle trapping means 22’ proceeds generally
as heretofore described, with certain modifi-
cations. The opening 22 is cut within the
outer sheath 12, and at the same time the
mounting member 26 is secured to both
the trap member 28’ and the base member
24’. The cylindrical side wall member 52 is
disposed within the opening 22 and is sealingly
secured along the periphery 34 of the outer
sheath opening 22 by means such as the
welds 54. The trap member 28 is inserted
through the opening 22, until the base mem-
ber 24’ contacts the side wall members 52.
The base member 24’ is then sealingly secured
to the side wall member 52 by means such
as the welds 56. This modification illustrated
in Figure 3 is especially useful for gas-
insulated transmission lines 10 which are
carrying a DC current, where the reduction
in field strength within the low field region
58 should be greater than would be the
case if the inner conductor 14 were carrying
alternating current.

Figure 4 illustrates a particle trapping means
60 which combines features illustrated in
both Figures 2 and 3. In the modification
shown in Figure 4, the base member 24/,
the mounting member 26, and the trap mem-
ber 28’ are as described with respect to
Figure 3. Additionally, openings 62 are pro-
vided within the trap member 28’ to facilitate
the entry of conducting or semiconducting
particles into the low field region 64. Also,
the side wall member 52 is as previously
described, although it is not secured directly
to the periphery 34 of the opening 22, but
instead is sealingly secured, by means such
as the weld 66, to a patch member 68. The
patch member 68 is similar to the base
member 24 illustrated in Figure 2, in that the
patch member 68 is larger than the opening
22, and is sealingly secured to the exterior
side 50 of the outer sheath 12 by means
such as the welds 70. Additionally, the O-
rings 72 may be provided to prohibit the entry
of weld material within the outer sheath
12. The installation of this trap proceeds
generally as follows. The trap member 28’,
the mounting member 26 and the base mem-
ber 24’ are secured together, and the base
member 24 is secured to the side wall mem-

ber 52. The side wall member 52 is then
sealingly secured to the patch member 68,
and the patch member is then positioned
adjacent the opening 22, with the trap member
28 extending toward the inner conductor 12.
The patch member 68 is then sealingly secured
to the exterior 50 of the outer sheath 12 by
means such as the welds 70, and the instal-
lation is complete.

Thus, as can be seen, this invention provides
a means for installing low field, particle
trapping regions in gas-insulating trans-
mission lines where desired, which installation
can proceed in the field to minimize the
cost of modifying such transmission lines.

WHAT WE CLAIM 1S:—

1. A gas-insulated electrical apparatus in-
cluding an electrical transmission line com-
prising an elongated cylindrical outer sheath
having an opening therein, an elongated
cylindrical inner conductor disposed within
said outer sheath, an insulating gas disposed
within said outer sheath and electrically in-
sulating said inner conductor from said outer
sheath, means for insulatably supporting said
inner conductor within said outer sheath,
and means for trapping particles present within
said outer sheath comprising a base member
sealingly secured to said outer sheath adjacent
the periphery of said outer sheath opening,
a mounting member fixedly secured to said
base member and directed inwardly towards
said inner conductor, and a trap member
of a size smaller than said outer sheath
opening fixedly secured to said mounting
member.

2. An electrical apparatus as claimed in
claim 1, wherein said trap member has a
plurality of openings therein,

3. An electrical apparatus as claimed in
claim 1 or 2, wherein said mounting member
extends from said base member to said outer
sheath, and said trap member extends in-
wardly to within said outer sheath.

4, An electrical apparatus as claimed in
claim 3, wherein said trap member is of a
semicircular shape.

5. An electrical apparatus as claimed in
claim 4, wherein said base member is of a
size larger than said outer sheath opening, said
base member being secured to the exterior
of said outer sheath.

6. An electrical apparatus as claimed in
claim 5, wherein said base member is radially
spaced apart from the exterior of said outer
sheath, and a side wall member is sealingly
secured to said base member and to said outer
sheath.

7. An electrical apparatus as claimed in
claim 6, wherein said outer sheath opening
is circular, said base member is circular, and
said side wall member is cylindrical, said
base member being secured to one end of said
side wall member, said side wall member
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being disposed within said outer sheath open-
ing and secured to said outer sheath along
the periphery of said outer sheath opening.

8. An electrical apparatus as claimed in any
one of claims 1 to 7, wherein said outer
sheath opening is in the vertically lower-
most portion of said outer sheath.

9. An electrical apparatus as claimed in
claim 8, wherein said outer sheath is at ground

potential and said insulating gas is sulfur
hexafluoride.

10. A gas-insulated electrical apparatus in-
cluding an electrical transmission line, con-
structed and adapted for use, substantially
as hereinbefore described and illustrated with
reference to the accompanying drawings.

RONALD VAN BERLYN.

Printed for Her Majesty’'s Stationery Office by the Courier Press, Leamington Spa, 1981.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A. 1AY, from
which copies may be obtained.
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COMPLETE SPECIFICATION

This drawing Is a reproduction of
_ the Original on a reduced scale
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