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(57)  An arc chamber for medium and/or high-volt-
age circuit-breaker, comprising at least one fixed con-
tact and at least one moving contact and a dielectric fluid

Arc chamber for medium and/or high voltage circuit breakers

for quenching electric arcs, the particularity of which is
the fact that the said interruption chamber consists of a
plurality of disks housing at least one first active filter.
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Description

[0001] The present invention relates to an arc cham-
ber for medium and/or high voltage circuit breakers
which contains, as electric arc quenching means, a
fluorinated dielectric fluid, in particular a perfluoropoly-
ether (PFPE).

[0002] Itis known that medium- and high-voltage cir-
cuit breakers comprise an insulating casing in which
there is an interruption chamber with interruption mech-
anisms constituted by at least one fixed contact and at
least one moving contact. Opening/closure manoeuvres
of the circuit breaker are performed by engaging/disen-
gaging the fixed contacts with respect to the moving
contacts by using known actuation devices.

[0003] Generally, during opening the mutual separa-
tion of the moving contact and of the fixed contact is
accompanied by the generation of an electric arc be-
tween the two contacts; these arcs are quenched by us-
ing known kinds of dielectric fluid whose use, in the cur-
rent state of the art, entails various drawbacks and dis-
advantages.

[0004] For example, one of the most common fluids
used to quench the electric arc in medium and/or high-
voltage circuit breakers is constituted by a mineral oil:
mineral oils, however, in addition to being dangerously
flammable, can sometimes lead to unacceptable draw-
backs, such as the generation of hydrogen, methane
and carbon residuals.

[0005] Many applications commonly use gaseous
substances such as nitrogen, noble gases, compressed
air, sulphur hexafluoride (SFg) and mixtures thereof.
With these substancesiitis indispensable to use devices
for monitoring the pressure of the gas used and for re-
plenishing it in order to maintain the dielectric perform-
ance of the system.

[0006] Another drawback is due to the fact that both
when using gaseous fluids and when using liquid fluids
itis necessary to adopt particular refinements and to use
safety systems in order to avoid and/or indicate any
losses and leaks of said fluid. In this case, the losses
and consequent leaks of the fluid might in fact cause
malfunctions of the circuit breaker and environmental
contamination problems. This obviously affects the con-
structive complexity of the circuit breaker and its overall
reliability.

[0007] Itis also known inthe technical literature to use
non-flammable liquids, such as for example mixtures of
chlorofluorocarbons (CFC) or of perfluorocarbons
(PFC); these liquids are highly limited in their use be-
cause in the presence of electric arcs they undergo a
decomposition, which produces reactive and toxic by-
products. Since these reactive substances are unac-
ceptable from the point of view of environmental impact,
they require the adoption of disposal procedures typical
of toxic waste.

[0008] Itis also known to use, as arc quenching me-
dia, particular fluorinated fluids of the perfluoropolyether
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(PFPE) family. The decomposition of said fluids, follow-
ing an electric arc, brings about the formation of reactive
gaseous substances, a proportion of which remain dis-
solved in the liquid contained in the arc chamber. Con-
sequently, the said reactive species attack the arc con-
tacts, as well as the construction materials of the cham-
ber itself, eventually reducing the lifespan of the circuit
breaker.

[0009] The aim of the present invention is to provide
a medium and/or high voltage circuit breaker, which is
intrinsically safe, i.e. which does not use as arc quench-
ing medium flammabile fluids and in which the produc-
tion of potentially hazardous substances is reduced.
[0010] Within the scope of this aim, an object of the
present invention is to provide a medium and high volt-
age circuit breaker, which does not require frequent
maintenance interventions.

[0011] A further object of the present invention is to
provide a medium and high voltage circuit breaker which
does not require complex monitoring systems of the sta-
tus of the arc quenching fluid.

[0012] This aim, these objects and others which will
become apparent hereinafter are achieved by an arc
chamber of suitable design according to the invention.
[0013] The arc chamber of the invention, for medium
and/or high voltage circuit breakers, comprises at least
one fixed contact and at least one moving contact and
a dielectric fluid, said dielectric fluid being a perfluor-
opolyether. The arc chamber of the invention further
comprises a plurality of disks housing at least one first
active filter being suitable for neutralising the chemically
reactive species that originate from the decomposition
and/or recombination of the dielectric fluid following an
electric arc.

[0014] The arc chamber thus conceived is intrinsically
safe since it does not contain flammable products. Also,
the action of chemically reactive species is limited or
even avoided by the proper location of active filters in-
side the chamber.

[0015] Further characteristics and advantages of the
invention will become apparent from the description of
preferred but not exclusive embodiments of the arc
chamber according to the invention, illustrated only by
way of non-limitative example in the accompanying
drawings, wherein:

figure 1 is a schematic exploded view of the are
chamber according to the present invention;

figure 2 is a schematic view of one of the interme-
diate disk forming the arc chamber according to the
present invention.

[0016] With reference to the above figures, the arc
chamber according to the invention comprises, in a gen-
eral embodiment, a moving contact 30 and a fixed con-
tact (not shown in the figures). The arc chamber further
comprises a plurality of disks 10 which house at least
one active filter 30. The said active filter is suitable for
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neutralising the chemically reactive species that origi-
nate form the decomposition and/or recombination of
the dielectric fluid following an electric arc. The arc
chamber preferably contains two of said active filters.
[0017] The dielectric fluid used in the arc chamber ac-
cording to the invention is a perfluoropolyether (PFPE),
preferably of the family having the following chemical
formula:

endcap-O-(C5;F¢O)n-(CF,0)m-endcap; (a)
or
endcap-O-(C,F,O)n-(CF,0)m-endcap. (b)

[0018] The endcaps can be constituted by HCF, (one
or both) or CF5 (preferably no more than one). In partic-
ular, the presence of the HCF, endcap (hydrogen-end-
capped perfluoropolyether) is highly important for envi-
ronmental impact, since it makes the molecule reactive
in the upper atmosphere and therefore does not contrib-
ute to the greenhouse effect. In general, perfluoropoly-
ethers can be chosen from a wide range of molecular
weights; for example, for molecular weight 2,000 it is
possible to have m and n equal to approximately 11, or
m and n can be chosen in a ratio of 1:3.

[0019] The plurality of disks 10 can be commonly
made by injection moulding of, for example, a fiber re-
inforced epoxy resin or, alternatively, PTFE.

[0020] Advantageously, the disks contain a hole 131
for housing the moving contact 20.

[0021] A preferred embodiment of the arc chamber
according to the invention will be now described with ref-
erence to figure 1, in which an exploded view of the arc
chamber according to the present invention is given.
Obviously, when the arc chamber is assembled the var-
ious disks are in contact with each other.

[0022] In this embodiment, the arc chamber compris-
es an upper disk 11, a lower disk 12 and at least one
intermediate disk 13. In the embodiment of figure 1, four
intermediate disks 13 are present. Two active filters 30,
in the form of cylinder bars, are located in a void area of
the intermediate disks 13 and are protected against
electric arcs.

[0023] The upper disk 11 contains a cavity 110 to
house the fixed contact (not shown in figure 1), a main
duct 111 enabling in a larger extent the escape of the
said gaseous products, and a housing 112 in order to
maintain in a stable fixed position the cylinder bars of
active filter 30.

[0024] Corresponding housing 112 (not shown in fig-
ure 1) are also present in the lower disk 12.

[0025] Through holes 130 are present in the interme-
diate disks 13 and have corresponding housing in the
upper 11 and lower 12 disks. The function of said
through holes and corresponding housing is to house
bars made of an insulating material (for example polya-
mide) that enable a correct mounting and relative posi-
tioning of the upper 11, intermediate 13 and lower 12
disks.

10

15

20

25

30

35

40

45

50

55

[0026] Figure 2 shows a more detailed description of
one of the intermediate disks 13. The disk 13 has a hole
131 to house and allow movement of the mobile contact.
The diameter of said hole is slightly larger (of a few mil-
limetres) than the diameter of the mobile contact. The
electric arc during the interruption phase takes place in
the cylindrical canal determined by the superimposition
of holes 131 of the various disks 13.

[0027] The gaseous products produced from the re-
combination of the plasma arc escape through an hori-
zontal discharge canal 132 on one side, and compress
the fluid volume on the opposite side of the disk. This
side of the disk preferably has a surface 133 inclined of
a few degrees, and an the horizontal surface 134.
[0028] The gaseous products, after flowing across the
horizontal discharge canal 132, escape from the fluid
mass through the vertical discharge canal 136, to the
top of the interruption chamber and indeed the top of the
interrupter itself. Preferably, as shown in figure 1, the
horizontal discharge canals 132 on each disk are sym-
metrically shifted in respect to each other, thus allowing
for an evenly escape of the gaseous products into the
discharge canal 136.

[0029] The cylindrical bars of active filter are suitably
located in the protected housings 135 and 135 allowing
for free circulation of the gaseous products. The two
holes 130 enable an easy mounting and proper posi-
tioning of the disks as already described in figure 1.
[0030] The activefilter 30 is preferably made of a com-
posite material constituted of chemically active materi-
als having a granular shape and an acid resistant bind-
ing material, permeable to the said chemically reactive
gaseous substances. For example said composite ma-
terial can be made of fluorinated resin and soda lime.
[0031] The arc chamber thus conceived is susceptible
of numerous modifications and variations, all of which
are within the scope of the inventive concept. All the de-
tails may furthermore be replaced with other technically
equivalent elements.

[0032] In practice, the materials used, so long as they
are compatible with the specific use, as well as the di-
mensions, may be any according to the requirements
and the state of the art.

Claims

1. Arc chamber for high and/or medium voltage circuit
breakers, containing at least one fixed contact and
at least one moving contact and a dielectric fluid for
quenching electric arcs, characterised in that said
dielectric fluid is a perfluoropolyether and in that the
said arc chamber comprises a plurality of disks
housing at least one first active filter being suitable
for neutralising the chemically reactive species that
originate from the decomposition/recombination of
the dielectric fluid following an electric arc.
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An arc chamber according to claim 1 characterised
in that the said disks contains a hole for housing the
moving contact.

An arc chamber according to claim 1 or 2, charac-
terised in that disks house two active filters.

An arc chamber according to any of the preceding
claims characterised in that it comprises an upper
disk, a lower disk and at least one intermediate disk.

An arc chamber according to claim 4 characterised
in that it comprises a plurality of intermediate disks.

An arc chamber according to claim 4 or 5, charac-
terised in that the active filters are located in a void
area of the intermediate disks protected against
electric arcs.

An arc chamber according to any of claims from 4
to 6 characterised in that the intermediate disks
have an horizontal discharge canal to allow for the
escape of the gaseous species.

An arc chamber according to claim 7, characterised
in that the horizontal discharge canal on each disk
are symmetrically shifted in respect to each other.

An arc chamber according to any of claims from 4
to 8, characterised in that the said intermediate
disks contain holes that allow for the insertion of in-
sulated bars.

An arc chamber according to claim 9, characterised
in that the upper and lower disks contain seats of
the required shape and size for said filters and also
for the said insulated bars.

An arc chamber according to one or more of the pre-
ceding claims characterised in that the said active
filters consist of a composite material made of a
fluorinated resin and soda lime.

A circuit breaker for medium and high voltages com-
prising an arc chamber according to any of the pre-
ceding claims.
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