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[57} ABSTRACT

Electrical switchgear apparatus using a pressurized
arc-quenching and insulating gaseous medium particu-
larly SF; wherein the gas is maintained at high pres-
sure in a switching chamber and is transferred to an
adjacent low-pressure chamber during a switching
operation, and wherein the gas is supplied to the
switching chamber from a storage container via a
high-pressure supply line, then returned via a low-
pressure return line from the low-pressure chamber to
a compressor for re-compression and feed back via a
feed line into the storage contziner. To prevent con-
densation of gas in its high-pressure state which may
become trapped in the gas supply line between the
storage container and the switching chamber, and also
similarly trapped in the gas feedback line between the
compressor and the storage container, vent lines are
provided. A first vent line including a flow restrictor
and non-return valve interconnects the gas supply line
and the low-pressure return line, and a second vent
line including a flow restrictor interconnects the gas
feedback line with the low-pressure return line.

3 Claims, 1 Drawing Figure
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ELECTRICAL SWITCHGEAR APPARATUS
OPERATING WITH PRESSURIZED GASEOUS
ARC-QUENCHING MEDIUM

The present invention relates to an improvement in
electrical switchgear apparatus using a pressurized arc-
quenching and insulating gaseous medium particularly
SFg wherein the gas is maintained at high pressure in a
switching chamber and is transferred to a low-pressure
chamber during a switching operation, and wherein the
gas is supplied to the switching chamber from a storage
container via a high-pressure supply line, then returned
via a low-pressure return line from the low-pressure
chamber to a compressor, is filtered preferably prior to
passage through the compressor, and then fed back via
a feed line into the storage container for re-use.

It is a characteristic of SFg gas that it will condense
under the pressure required for quenching the arc cre-
ated upon disengagement of the circuit breaker
contacts and at low temperatures to which the switch-
gear may be exposed during the winter. A condensed
SF; gas, however, is not suitable for arc-quenching. Ef-
forts have been made to keep the temperature of the
pressurized gas at a non-condensing temperature level
by winding a heating coil around the high pressure stor-
age container as well as the high-pressure chamber
containing the switching mechanism where arc-
quenching is needed thus heating up both of these
units. However, there still remains the problem of pre-
venting condensation of the pressurized gas in the high-
pressure supply line to the switching chamber and in
the high-pressure feedback line from the compressor to
the storage container. For this reason it is also known
to provide these high-pressure gas lines with heating
coils in order to maintain the gas temperature at a non-
condensing level.

The costs involved in arranging heating coils for the
high-pressure storage container and the high-pressure
switching chamber are not considered to be excessive
in comparison with the overall costs of both of these
units. However, providing the high-pressure gas lines
with heating coils is relatively expensive and involves
difficulties in construction.

The principal object of the present invention is to
provide an improved arrangement for preventing con-
densation of the high-pressure gas in the gas lines inter-
connecting the various operating components of the
switchgear apparatus, and this objective is attained by
reducing the gas pressure therein when the apparatus
is between switching operations. That is when ‘the cir-
cuit breaker contacts are in a closed state and the com-
pressor is not operating. The reduction in pressure is
effected by means of two vent lines, wherein a first
pressure vent line interconnects the high-pressure gas
supply line and the low-pressure gas return line, and
wherein a second pressure vent line interconnects the
gas feedback line with the low-pressure gas return line.
The two pressure venting lines each include flow re-
strictors to minimize diversion of the gaseous medium
therethrough when the valve admitting the pressurized
gas to the switching chamber is open, and when the
compressor is operating.

A preferred embodiment of the invention will now be
described in conjunction with the attached drawing the
single FIGURE of which illustrates it in somewhat sche-
matic form.
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With reference now to the drawing, the enclosed
power switching apparatus 1 includes a high-pressure
chamber 2 within which is located a power circuit
breaker 3 and an adjacent low-pressure chamber 4 in-
terconnected with the high-pressure chamber 2 by way
of a blow valve 5 which remains closed when the
contacts of the circuit breaker are closed thus main-
taining a high gas pressure within the chamber 2 which
serves to provide a protective insulating effect. When
it is desired to open the circuit breaker 3, the blow
valve 5 is likewise opened whereupon the pressurized
gas such as SFg stored in chamber 2 will then flow
through the valve 5 into the low-pressure chamber 4 in
conjunction with performance of its arc quenching
function. An automatic pressure controller 6 asso-
ciated with the high-pressure chamber 2 and which
then responds as the pressure within chamber 2 drops
as a result of the flow into chamber 4 effects opening
of a solenoid actuated valve 7 located in a high-
pressure gas supply line 9 extending between the outlet
of a high-pressure gas storage container 8 and the inlet
to high pressure chamber 2, a non-return valve 10
being located in this supply line adjacent the gas entry
point to chamber 2 to prevent any loss of pressure from
chamber 2 when the supply valve 7 located near the
outlet from the container 8 re-closes.

A low-pressure gas return line 13 extends from the
low-pressure chamber 4 through a filter 15 which
serves to repurify the gas contaminated by arc extinc-
tion products and thence into a compressor 12. The
outlet from compressor 12 is connected by way of a
feed line 14 to the high-pressure gas storage container
8, and a non-return valve 16 is placed in this feed line
at the entry point to container 8 to prevent any loss of
pressure when the compressor 12 cuts off.

As a result of the switching operation in the high-
pressure chamber 2, the pressure will rise within low-
pressure chamber 4. This pressure rise is detected by an
automatic pressure controller 11 associated with cham-
ber 4 and causes the compressor 12 to be started thus
drawing gas from chamber 4 through line 13 and filter
15 into the inlet side of compressor 12 where it is re-
compressed to the desired high pressure and delivered
to storage container 8 via feed line 14, Thus, a com-
plete switching operation entails gas flow through valve
5 from the high-pressure chamber 2 to low-pressure
chamber 4, replenishment of gas in chamber 2 by open-
ing valve 7, and actuation of compressor 12 to draw off
contaminated gas from chamber 4, and deliver re-
purified gas at high pressure into storage container 8.

Upon completion of the above-described switching
operation, the quenching gas, e.g. SFg at ambient tem-
perature would, in the absence of the present inven-
tion, become trapped in the high-pressure supply line
9 between valve 7 at the storage container 8 and non-
return valve 10, and similarly trapped in the high-
pressure feed line 14 between compressor 12 and non-
return valve 16. The trapped gas could then tend to un-
desirably condense. To obviate condensation, the in-
vention provides a vent line 17 which extends from a
tapping point on gas supply line 9 intermediate valve 7
and non-return valve 10 to the low-pressure return line
13 e.g. ahead of filter 15, the line 17 serving to effect
a pressure reduction of the gas in line 9 as gas is bled
off from it to a point of lower pressure. The line 17 is
provided with a flow restrictor 18, e.g. a diaphragm
having a small flow-through aperture to prevent exces-
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sive gas flow through it when the supply valve 7 is open,
and the flow-through aperture is dimensioned such that
any increase in pressure in the low-pressure chamber 4
caused by in-flow of gas from the vent line 17 will be
negligible. A non-return valve 19-is also placed in the
vent line 17 to prevent any back flow of contaminated
gas from return line 13-as the pressure in the low-
pressure chamber 4 builds up. .

Similarly, the invention provides another vent line 20
which extends from a tapping point on the gas feed line
14 intermediate non-return valve 16 and the outlet
from compressor 12 to the low-pressure return line 13,
the vent line 20 serving to effect a pressure reduction
in feed line 14 as gas is bled off from it to a point of
lower pressure. The vent line 20 is also provided with
a flow restrictor 21 containing a small flow-through ap-
erture which is also dimensioned that the venting pe-
riod will somewhat exceed the period that compressor
12 operates. Thus, there exists no possibility that gas
delivered by the compressor can flow back in-any sig-
nificant amount to the inlet side of the compressor
through the vent line while the compressor is running.

We claim:

1. Electrical switchgear apparatus comprising a
switching chamber containing switching means and
which chamber is pressurized to a high pressure by a
gaseous arc-quenching and insulating medium such as
SFs, a low-pressure chamber adjacent said switching
chamber and which is connected thereto by valve
means, a storage container for the pressurized gaseous
medium, a high-pressure gas supply line extending be-
tween said storage container and said switching cham-
ber, a control valve placed in said gas supply line at the

15

20

25

30

35

40

45

50

55

60

65

4

outlet from said storage chamber, a first non-return
valve also located in said gas supply line at the entrance
to said switching chamber, a gas compressor; a low-
pressure- gas. return line extending from- said low-
pressure chamber to the inlet of said compressor. a gas
feed line extending from: the outlet from said compres-
sor to said storage container, said gas feed line includ-
irig a second non-return valve located at the inlet to
said storage container, a first vent line interconnecting
said high-pressure gas supply line and said low-pressure
gas return line for venting gas thereto when said control
valve is closed, said vent line including a flow restrictor
for limiting flow particularly when said control valve is
open and a non-return valve permitting flow only in the
direction of said low-pressure gas return line, and a sec-
ond vent line interconnecting said gas feed line and said
low-pressure: gas. return' line for venting gas thereto
when said compressor is not ‘operating, said second
vent line likewise including a flow restrictor for limiting
flow therethrough particularly when said compressor is
operating.

2, Electrical switchgear apparatus as defined in claim
1 and which further includes a filter located in said low-
pressure gas return line for removing impurities. from
the gas prior to entering said compressor; and wherein
said first vent line is connected to said low-pressure .gas
return line between the inlet to said filter and said low-
pressure chamber.

3. Electrical switchgear-apparatus as defined in claim
2 and wherein:said second -vent line is connected to a
point on said low-pressure return line intermediate the -

compressor- inlet and the outlet from- said filter.
* * * * *



