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(54) A SWITCHING APPARATUS FOR MEDIUM VOLTAGE ELECTRICAL SYSTEMS

(567)  Aswitching apparatus for medium voltage elec-
trical systems, said switching apparatus comprising:

- one or more electric poles;

- an outer enclosure defining an internal volume, in which
said electric poles are accommodated;

- for each electric pole, a fixed contact member arranged
in a fixed position relative to said enclosure and including
a fixed contact;

- for each electric pole, a movable contact member in-
cluding a movable contact and reversibly movable be-
tween a closed position, at which said movable contact
is coupled to said fixed contact (51), and an open position,
at which said at movable contact member is decoupled

from said fixed contact.

The switching apparatus comprises, for each electric
pole, a cover member made of electrically insulating ma-
terial and arranged in a fixed position relative to said outer
enclosure.

Said cover member is located between said fixed
contact member and a side of said outer enclosure, to-
wards which said movable contact member moves, dur-
ing an opening manoeuvre of said switching apparatus.

Said cover member is configured to intercept and
deviate hot gases directed towards said outer enclosure,
during an opening manoeuvre of said switching appara-
tus.

Closed position C

FIG. 2
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Description

[0001] The presentinvention relates to a switching ap-
paratus for medium voltage electrical systems, more par-
ticularly to a load-break switch for medium voltage elec-
trical systems.

[0002] Load-breakswitches are wellknown inthe state
of the art.
[0003] These switching apparatuses, which are gen-

erally used in secondary distribution electric grids, are
capable of providing circuit-breaking functionalities (typ-
ically breaking and making a current) under specified cir-
cuit conditions as well as providing circuit-disconnecting
functionalities (normally earthing a load-side section of
an electric circuit).

[0004] Most traditional load-break switches have their
electric poles immersed in a sulphur hexafluoride (SFg)
atmosphere as this insulation gas ensures excellent per-
formances in terms of dielectric insulation and arc-
quenching capabilities when currents are interrupted.
[0005] Asisknown, however, SFqis a powerful green-
house gas, and its usage is subject to severe restrictions
for environmental preservation purposes. For this rea-
son, over the years, there has been made a considerable
effort to design load-break switches not employing SFg
as an insulation gas.

[0006] Some load-break switches have been devel-
oped, in which electric poles are immersed in pressurized
dry air or in an environment-friendly insulation gas, such
as mixtures of oxygen, nitrogen, carbon dioxide and/or
fluorinated gases.

[0007] Unfortunately, the experience has shown that
these more recent switching apparatuses still have some
aspects to improve, particularly in relation to their arc-
quenching and dielectric insulation capabilities during an
opening manoeuvre.

[0008] More particularly, in these switching apparatus-
es, during opening manoeuvres, undesired arcing phe-
nomena have often been observed to raise between the
movable contact members of the electric poles and the
metallic outer enclosure (normally put at ground voltage)
or other conductive components (e.g., busbars) in prox-
imity of this latter.

[0009] It has been seen that these restrike arcing phe-
nomena, which are basically due the lower thermal ca-
pacity of the used environment-friendly insulation gas
compared to SFg, generally occur during the so-called
"dielectric recovery phase", which immediately follows
the extinguishing phase of the electric arcs normally aris-
ing between the electric contacts under separation in the
electric poles, during an opening manoeuvre of the
switching apparatus.

[0010] Obviously, such restrike arcing phenomena
may cause serious damages to the switching apparatus
as they may involve internal components of the switching
apparatus, which are not generally designed to bear high
electric and thermal stresses.

[0011] The main aim of the present invention is to pro-
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vide a switching apparatus for medium-voltage electrical
systems, which allows overcoming or mitigating the
drawbacks of the known art. Within this aim, a purpose
of the present invention is to provide a switching appa-
ratus employing an environment-friendly insulation gas,
in which restrike arcing phenomena between the mova-
ble contact members and the outer enclosure or other
internal conductive components (e.g., busbars, earthing
contacts, and the like) of the switch poles are remarkably
reduced or prevented.

[0012] A further purpose of the present invention is to
provide a switching apparatus, which has a simple and
compact structure with a relatively low number of internal
components.

[0013] A further purpose of the present invention is to
provide a switching apparatus, which is relatively simple
and cheap to be manufactured at industrial levels.
[0014] The above aim and purposes, as well as other
purposes that will emerge clearly from the following de-
scription and attached drawings, are provided, according
to the invention, by a switching apparatus for medium
voltage electrical systems, according to the following
claim 1 and the related dependent claims.

[0015] In a general definition, the switching apparatus,
according to the invention comprises:

- one or more electric poles;

- an outer enclosure defining an internal volume, in
which said electric poles are accommodated;

- foreachelectric pole, afixed contact member includ-
ing a fixed contact and arranged in a fixed position
relative to said enclosure;

- for each electric pole, a movable contact member
including a movable contact and reversibly movable
(preferably about a rotation axis) between a closed
position, at which said movable contact is electrically
and mechanically coupled to said fixed contact, and
an open position, at which said at movable contact
member is electrically and mechanically decoupled
from said fixed contact.

[0016] The switching apparatus comprises, for each
electric pole, a cover member made of electrically insu-
lating material and arranged in a fixed position relative
to said outer enclosure.

[0017] Said cover member is located between said
fixed contact member and a side of said outer enclosure,
towards which said movable contact member moves,
during an opening manoeuvre of said switching appara-
tus.

[0018] Said cover member is configured to intercept
and deviate hot gases directed towards said outer enclo-
sure, during an opening manoeuvre of said switching ap-
paratus.

[0019] According to some embodiments of the inven-
tion, said cover member is located in an intermediate
position between the open position of said movable con-
tact member and said outer enclosure.
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[0020] According to some embodiments of the inven-
tion, said cover member is located in such a way to cross
a motion trajectory of said movable contact member,
when said movable contact member moves between said
closed position and said open position. In this case, said
cover member includes a slot to allow said movable con-
tact member to pass through said cover member, at least
partially.

[0021] According to some embodiments of the inven-
tion, said cover member is located in such a way to cross
the motion trajectory of said movable contact member at
the open position of said movable contact member.
[0022] According to some embodiments of the inven-
tion, said cover member is located in such a way to cross
the motion trajectory of said movable contact member at
an intermediate position between the open position and
the closed position of said movable contact member. Ac-
cording to some embodiments of the invention, said cov-
er member is made by a continuous electrically insulating
material.

[0023] According to other embodiments of the inven-
tion, said cover member is made by a porous or holed
electrically insulating material.

[0024] According to an aspect of the invention, said
cover member has a curved geometric profile along a
section plane parallel to a movement plane of said mov-
able contactmember. Preferably, said covermember has
a convex curved surface facing said outer enclosure and
an opposite concave curved surface facing the fixed con-
tact member of said electric pole. According to some em-
bodiments of the invention, said cover member has a C-
shaped geometric profile along a section plane parallel
to a movement plane of said movable contact member.
According to some embodiments of the invention, said
cover member has a spiral-shaped geometric profile
along a section plane parallel to a movement plane of
said movable contact member. Such a spiral-shaped ge-
ometric profile develops about a central axis perpendic-
ular to a movement plane of said movable contact mem-
ber.

[0025] According to some embodiments of the inven-
tion, said switching apparatus is of the multiphase type
and it comprises a plurality of cover members, one for
each electric pole. Each cover member is structurally in-
dependent from the other cover members.

[0026] According to some embodiments of the inven-
tion, said switching apparatus is of the multiphase type
and it comprises a single cover structure including a plu-
rality of adjacent cover sections. Each cover section
forms a cover member for a corresponding electric pole.
[0027] Preferably, each cover member is formed by a
sheet of electrically insulating material.

[0028] As an alternative, each cover member may be
formed by an open-box structure including a bottom wall
formed by a sheet of electrically insulating material and
one or more lateral wings of electrically insulating mate-
rial protruding perpendicularly relative to said bottom
wall. According to an industrial application of the present
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invention, the switching apparatus is a load break switch
for medium voltage electrical systems.

[0029] Furtherfeatures and advantages of the present
invention will be more apparent from the description of
preferred but not exclusive embodiments of the present
invention, shown by way of examples in the accompany-
ing drawings, wherein:

- Figure 1 schematically represents a switching appa-
ratus, according to the present invention;

- Figures 2-5 show different schematic views of an
electric pole of the switching apparatus, according
to an embodiment of the invention, in different oper-
ating states;

- Figures 6-11 show schematic views of an electric
pole of the switching apparatus, according to further
embodiments of the invention;

- Figures 12-13 show schematic views of the electric
poles of the switching apparatus, according to a fur-
ther embodiment of the invention;

- Figure 14 shows a schematic view of the electric
poles of the switching apparatus, according to yet a
further embodiment of the invention.

[0030] With reference to the figures, the presentinven-
tion relates to a switching apparatus 1 for medium voltage
electric systems.

[0031] For the purpose of the present application, the
term "medium voltage" (MV)relates to operating voltages
at electric power distribution level, which are higher than
1 kV AC and 1.5 kV DC up to some tens of kV, e.g., up
to 72 kV AC and 100 kV DC.

[0032] The switching apparatus 1 is particularly adapt-
ed to operate as a load-break switch. In this case, it will
be designed for providing circuit-breaking functionalities
under specified circuit conditions (normally nominal con-
ditions or fault conditions) as well as circuit-disconnecting
functionalities, in particular grounding a load-side section
of an electric circuit.

[0033] The switching apparatus 1 comprises one or
more electric poles 2.

[0034] Preferably, the switching apparatus 1 is of the
multi-phase (e.g., three-phase) type and it comprises a
plurality (e.g. three) of electric poles 2.

[0035] The switching apparatus 1 comprises an outer
enclosure 3 conveniently defining an internal volume
where the electric poles are accommodated.

[0036] Preferably, the outer enclosure 3 is made of
conductive material (e.g., a metal material). In this case,
the outer enclosure 3 may be electrically connected to a
ground conductor to be put at a ground voltage as shown
in the cited figures.

[0037] According to some embodiments of the inven-
tion, however, the outer enclosure 3 may be made of
electrically insulating material.

[0038] Preferably, the outer enclosure 3 has an elon-
gated shape (e.g., substantially cylindrical, or parallele-
piped-like) developing along a main longitudinal axis A1.
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The electric poles 2 are conveniently arranged side by
side along the main longitudinal axis A1 at corresponding
transversal planes perpendicular to the main longitudinal
axis (figure 1).

[0039] The internal volume of the switching apparatus
1 is filled with insulation gas for dielectric insulation pur-
poses. Preferably, such an insulation gas is dry air or
another insulating gas having a low environmental im-
pact, such as mixtures of oxygen, nitrogen, carbon diox-
ide and/or fluorinated gases.

[0040] Preferably, for each electric pole, the switching
apparatus 1 comprises a first pole terminal 11 and a sec-
ond pole terminal 12.

[0041] According to some embodiments of the inven-
tion (for example when the switching apparatus is a load
break switch), the switching apparatus 1 comprises, for
each electric pole, also a ground terminal 13 in addition
to the above-mentioned pole terminals 11, 12 (figure 1).
[0042] The first pole terminal 11 is electrically connect-
ed to a corresponding first conductor 501 of an electric
line 50 (e.g., a phase conductor electrically connected to
an equivalent electric power source) while the second
pole terminal 12 is electrically connected to a second
conductor 502 of an electric line (e.g., a phase conductor
electrically connected to an equivalent electric load).
When it is present, the ground terminal 13 is electrically
connected to a ground conductor.

[0043] In general terms, for each electric pole, the
switching apparatus 1 comprises at least a pair of electric
contacts 51, 61 (each electrically connected to a corre-
sponding pole terminal), which can be mutually coupled
and decoupled during a manoeuvre of the switching ap-
paratus.

[0044] For the sake of clarity, it is specified that the
terms "coupled", "decoupled" and other similar terms
used in this disclosure relate to both an electrical and
mechanical coupling or decoupling of different parts un-
less otherwise specified or self-evident from the descrip-
tion or figures. The switching apparatus 1 comprises, for
each electric pole, a fixed contact member 5 arranged in
a fixed position relative to the outer enclosure 3 and in-
cluding a fixed contact 51. Preferably, the fixed contact
member 5 is electrically connected to the first pole ter-
minal 11 while the second fixed contact member 6 is elec-
trically connected to the second pole terminal 12. To this
aim, the contact members 5, 6 include suitable arrange-
ments for electrical connection with the corresponding
pole terminals.

[0045] The switching apparatus 1 comprises, for each
electric pole, a movable contact member 6 including a
movable contact 61.

[0046] The movable contact member 6 is reversibly
movable between a closed position C and an open po-
sition O.

[0047] A transition of each movable contact member
6 from the closed position C to the open position O forms
an opening manoeuvre of the switching apparatus
whereas a transition of each movable contact member 6
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from the open position O to the closed position C forms
a closing manoeuvre of the switching apparatus.

[0048] Preferably, each movable contact member 6
moves along to a corresponding movable plane. Refer-
ring to the cited figures, such a movement plane is, for
example, a reference plane parallel to the observation
plane of figures 1-10.

[0049] In the embodiments shown in the cited figures,
the movable contact member 6 is rotatably movable
about a rotation axis A, which is preferably parallel to or
coincident with main longitudinal axis A1 of the switching
apparatus, between the closed position C and the open
position O.

[0050] The movable contact member 6 can rotate ac-
cording to a first rotation direction, which is conveniently
oriented away from the corresponding fixed contact
member 5, or according to a second rotation direction,
which is opposite to the above-mentioned first rotation
direction and is oriented towards the corresponding fixed
contact member 5.

[0051] With reference to an observation plane of the
cited figures, the above-mentioned first and second ro-
tation direction are oriented counter-clockwise and clock-
wise, respectively. According to other embodiments of
the invention (not shown), however, the movable contact
member 6 may be roto-translationally movable or trans-
lationally movable between the above-mentioned closed
position C and open position O.

[0052] According to some embodiments (e.g., when
the switching apparatus is a load break switch), the
switching apparatus 1 comprises, for each electric pole,
an earthing contact member 9 arranged in a fixed position
relative to the outer enclosure 3 and including an earthing
contact 91 as shown in the cited figures.

[0053] The earthing contact member 9 is electrically
connected to the ground terminal 13 through suitable
electrical connection arrangements.

[0054] According to these last embodiments of the in-
vention, each movable contact member 6 is reversibly
movable between the open position O and an earthed
position E.

[0055] Atthe earthed position E (figure 5), the movable
contact 61 of the movable contact member is coupled to
the earthing contact 91 of the earthing contact member.
[0056] A transition of each movable contact member
6 from the open position O to the earthed position E forms
a disconnecting manoeuvre of the switching apparatus
whereas a transition of each movable contact member 6
from the earthed position E to the open position O forms
a reconnecting manoeuvre of the switching apparatus.
[0057] Inthe embodiments shown in the cited figures,
the movable contact member 6 is rotatably movable
about the rotation axis A between the open position O
and the earthed position E. According to other embodi-
ments of the invention (not shown), however, the mova-
ble contact member 6 may be roto-translationally mova-
ble or translationally movable between the open position
O and the earthed position E.
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[0058] According to other embodiments of the inven-
tion (e.g., when the switching apparatus is a circuit break-
er or a contactor - not shown), the switching apparatus
may comprise only the fixed and movable contact mem-
bers 5, 6 for each electric pole.

[0059] In an industrial implementation of the switching
apparatus, each fixed contact member 5 may be formed
by or include a shaped body of electrically conductive
material and the corresponding fixed contact 51 may be
formed by one or more contact surfaces of said shaped
body.

[0060] As an example, each fixed contact member 5
may be formed by a shaped piece of conductive material
provided with one or more contact blades including suit-
able free end surfaces forming the fixed contact 51.
[0061] Similarly, each movable contact member 6 may
be formed by or include a shaped body of electrically
conductive material and the corresponding movable con-
tact 61 may be formed by one or more contact surfaces
of said shaped body.

[0062] As anexample, each movable contact member
6 may be formed by a blade-shaped piece of conductive
material having suitable free end surfaces forming the
movable contact 61.

[0063] When present, also each earthing contact
member 9 may be formed by or include a shaped body
of electrically conductive material and the corresponding
earthing contact 91 may be formed by one or more con-
tact surfaces of said shaped body.

[0064] As an example, each earthing contact member
9 may be formed by a shaped piece of conductive ma-
terial provided with one or more contact blades including
suitable free contact surfaces forming the earthing con-
tact 91.

[0065] According to some embodiments of the inven-
tion, the switching apparatus 1 comprises, for each elec-
tric pole, a puffer assembly 8 configured to provide a flow
of compressed gas towards the fixed contact member 5
of the electric pole, during an opening manoeuvre of the
switching apparatus (figure 6).

[0066] The puffer assembly 8 is configured to provide
a flow of compressed gas when the movable contact
member 6 starts separating from the fixed contact mem-
ber 5, during an opening manoeuvre of the switching ap-
paratus. In this way, hot gases formed at an arcing region
4 of the electric pole (i.e., at a portion of internal volume
affected by electric arcs arising between the electric con-
tacts 51, 61 under separation) are timely blown away,
thus effectively contributing to extinguish these arcing
phenomena.

[0067] Preferably, the puffer assembly 8 includes a
drive mechanism (not shown) linked to the movable con-
tact member 6. In this way, the operation of the puffer
assembly is coordinated with the movements of the mov-
able contact member 6 and the puffer assembly 8 can
intervene timely as soon as the movable contact member
6 starts moving away from the fixed contact member 5,
during an opening manoeuvre of the switching appara-
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tus.

[0068] In general, most of the components of the
switching apparatus described above, such as the outer
enclosure 3, the pole terminals 11, 12, 13, the contact
members 5, 6, 9 and the puffer assembly 8 of each elec-
tric pole, may be arranged according to solutions of
known type. Therefore, in the following, they will be de-
scribed only in relation to the aspects of interest of the
invention, for the sake of brevity.

[0069] Advantageously, the switching apparatus 1
comprises a motion transmission shaft (not shown) made
of electrically insulating material and an actuation assem-
bly (not shown) configured to provide suitable actuation
forces to actuate the movable components of the switch-
ing apparatus. The above-mentioned motion transmis-
sion shaft is mechanically coupled to such a movable
actuation assembly and to the movable contact member
6 of each electric pole. The motion transmission shaft
can thus transmit mechanical forces to move the movable
contact member 6 of each electric pole during the ma-
noeuvres of the switching apparatus.

[0070] In the embodiments shown in the cited figures,
the above-mentioned motion transmission shaft prefer-
ably rotates about a rotation axis parallel to or coinciding
with the rotation axis A of each movable contact member
6 and transmit rotational forces to the movable contact
members.

[0071] Inthe embodiments in which the movable con-
tact members move roto-translationally or translationally,
the above-mentioned motion transmission shaft may be
arranged differently, according to the needs.

[0072] In general, also the above-described compo-
nents of the switching apparatus may be arranged ac-
cording to solutions of known type and will be not de-
scribed in further details, for the sake of brevity.

[0073] Besides, the switching apparatus 1 may com-
prise a variety of additional components (not shown in
the cited figures), which may be realized according to
solutions of known type and are here not described for
the sake of brevity.

[0074] According to the invention, the switching appa-
ratus 1 comprises, for each electric pole, a cover member
7 made of electrically insulating material and arranged
in a fixed position relative to the outer enclosure 3.
[0075] In each electric pole, the cover member 7 is
located between the fixed contact member 5 and a side
3A of the outer enclosure 3, towards which the movable
contact member 6 moves, during an opening manoeuvre
of the switching apparatus.

[0076] In practice, the cover member 7 is located be-
tween the fixed contact member 5 and the side 3A of the
outer enclosure 3, which is more proximal to the movable
contact member 6, when this latter is in the open position
0.

[0077] The cover member 7 is configured to intercept
the hot gases directed towards the outer enclosure 3 dur-
ing the movement of the movable contact 6 towards the
open position O, possibly upon the inflation of com-
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pressed gas by the puffer assembly 8.

[0078] In general, these hot gases are formed at the
arcing region 4 of the electric pole and generated by elec-
tric arcs arising between the electric contacts 5, 6 under
separation.

[0079] During an opening manoeuvre of said switching
apparatus, these hot gases move away from the arcing
region 4 and flow towards the outer enclosure 3, possibly
upon the inflation of compressed gas by the puffer as-
sembly 8.

[0080] The cover member 7 collects these hot gases
and redirects them away from the outer enclosure 3,
thereby prolonging the length of their path, which effec-
tively contributes to cool them down (figure 3).

[0081] By virtue of the above-described shielding ac-
tion, the cover member 7 allows preventing hot gases
from coming into contact with the outer enclosure or other
conductive components in proximity to this latter, at least
when said hot gases are still at high temperatures.
[0082] In this way, the formation of conductive paths
through the dielectric medium (insulation gas)is hindered
and possible restrike arcing phenomena between the
movable contact member 6 and the outer enclosure 3 (or
other conductive parts in proximity of the outer enclosure,
(e.g., busbars) can be remarkably reduced or prevented.
[0083] The arc-quenching and dielectric insulation ca-
pabilities of the switching apparatus, during an opening
manoeuvre, thus result greatly improved compared to
traditional apparatuses of the state of the art.

[0084] According to some embodiments of the inven-
tion (figures 1-6, 8-10, 14), the cover member 7 is made
by a continuous electrically insulating material, which
makes the cover member quite effective in stopping in-
coming hot gases before they reach the outer enclosure
3.

[0085] According to other embodiments of the inven-
tion (figure 7), the cover member 7 is made by porous
electrically insulating material or by an electrically insu-
lating material having suitable passthrough holes. In this
case, the cover member 7 still deviates most of incoming
hot gases but it allows a portion of hot gases to pass
through it. The quantity of hot gases redirected towards
the fixed contact member 5 or the pole terminals 11, 12
is obviously reduced compared to the solutions in which
a continuous material is used. However, this circum-
stance provides the advantage of reducing the probability
of restrike arcing phenomena between the electric con-
tacts 51, 61 under separation or between the movable
contact member 6 and the pole terminals 11, 12. On the
other hand, the hot gases passing through the cover
member 7 are remarkably cooled down before they reach
the outer enclosure 3, which allows effectively preventing
restrike arcing phenomena towards the outer enclosure.
[0086] Advantageously, the cover member 7 is main-
tained in its operating position through suitable support
means (not shown). As an example, the cover member
7 may be fixed to the outer enclosure 3 through a suitable
support made of electrically insulating material.
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[0087] According to some embodiments of the inven-
tion (figures 1-8, 14), the cover member 7 is located in
proximity of the outer enclosure 3, more particularly in
an intermediate position between the open position O of
the movable contact member 6 and the outer enclosure
3. The cover member 7 thus results always interposed
between the movable contact member 6 and the outer
enclosure 3 while the movable contact memberis moving
from the closed position C to the open position O, during
an opening manoeuvre of the switching apparatus (even
when the movable contact member reaches the open
position O).

[0088] This solution has shown to be of relatively sim-
ple industrial implementation and quite effective in col-
lecting the hot gases coming from the contact region 4
of the electric pole. The performances of the switching
apparatus are thus not deteriorated in terms of dielectric
strength. According to other embodiments of the inven-
tion (figures 9-11), the cover member 7 is located in such
a way to cross the motion trajectory of the movable con-
tact member 6, when this latter moves between the
closed position C and the open position O. In these em-
bodiments of the invention, the cover member 7 conven-
iently includes a slot 77 to allow the movable contact
member 6 to pass through it, at least partially (figure 11).
[0089] According to an implementation variant (figure
9), the cover member 7 is located in such a way to cross
the motion trajectory of the movable contact member 6
at the open position O of this latter. In this case, when it
reaches the open position O, the movable contact mem-
ber 6 substantially stops at the slot 77 of the cover mem-
ber 7 and it slightly protrudes from the cover member 7,
towards the outer enclosure 3.

[0090] According to another implementation variant
(figure 10), the cover member 7 is located in such a way
to cross the motion trajectory of the movable contact
member 6 at an intermediate position between the open
position O and the closed position C of the movable con-
tact member.

[0091] In this case, the movable contact member 6
passes through the slot 77 of the cover member 7 before
reaching the open position O.

[0092] Both these last solutions allow compacting the
overall size of the electric pole while ensuring a satisfac-
tory dielectric insulation between the live parts.

[0093] According to anaspectoftheinvention, the cov-
er member 7 is made of a shaped sheet of electrically
insulating material (for example a plastic material) having
a size suitably designed according to the dimensions of
the corresponding electric pole.

[0094] In this case, the cover member 7 has a pair of
opposite longitudinal sides (for example having a longer
dimension), which extend along planes perpendicular to
the rotation axis A of the corresponding movable contact
member 6, and a pair of opposite transversal sides (for
example having a shorter dimension), which extends in
parallel to the rotation axis A.

[0095] Additionally, the cover member 7 has opposite
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first and second surfaces 71, 72 and a relatively small
thickness (few mms) compared to the size of these sur-
faces.

[0096] The cover member 7 is conveniently arranged
in parallel to the portion of outer enclosure that would be
normally hit by the hot gases during an opening manoeu-
vre of the switching apparatus. When the cover member
is installed in its operating position, the first surface 71
of the cover member faces the outer enclosure 3 and the
opposite second surface 72 faces the fixed contact mem-
ber 5.

[0097] During an opening manoeuvre of the switching
apparatus, the second surface 72 is exposed to the in-
coming hot gases. These latter hit this surface of the cov-
er member and are deviated along it, thereby being di-
verted away from the outer enclosure 3.

[0098] According to some embodiments of the inven-
tion, the cover member 7 is made by a sheet of electrically
insulating material having a curved geometric profile,
seen along a section plane parallel to a movement plane
of the movable contact member 6 (therefore perpendic-
ular to the rotation axis A of this latter in the embodiments
shown in the cited figures). Referring to the cited figures,
the above-mentioned section plane is, for example, a ref-
erence plane parallel to the observation plane of figures
1-10.

[0099] Preferably, the cover member 7 has a convex
curved surface 71 facing the outer enclosure 3 and an
opposite concave curved surface 72 facing the fixed con-
tact member 5.

[0100] Ingeneral, the adoption of a curve profile favors
the collection and diversion of the incoming hot gases.
[0101] According to some embodiments of the inven-
tion, the cover member 7 has substantially a C-shaped
geometric profile with a concavity oriented towards the
fixed contact member 5 as shown in figure 1-7, 9-10.
[0102] This solutionis particularly simple and cheap to
be implemented in practice.

[0103] According to other embodiments of the inven-
tion (figures 8, 14), the cover member 7 has a spiral-
shaped geometric profile with a concavity oriented to-
wards the fixed contact member 5 and developing about
a central axis B perpendicular to a movement plane of
the movable contact member (therefore parallel to the
rotation axis of said movable contact member in the em-
bodiments shown in the cited figures).

[0104] Thissolutionis particularly effective in collecting
and cooling down the incoming hot gases and redirecting
these latter along directions parallel to the above-men-
tioned central axis B.

[0105] In principle, however, the cover member 7 may
be formed by a sheet of electrically insulating material
having geometric profiles different from those shown in
the cited figures. As an example, the cover member 7
may have V-shaped geometric profile with a concavity
facing the fixed contact member.

[0106] According to other embodiments, the cover
member 7 may have a profile different from a curved line.
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[0107] As an example, the cover member 7 may have
a profile shaped as polygonal broken line, conveniently
with a concavity facing the fixed contact member
[0108] As afurther example, the cover member 7 may
have a flat or angled profile.

[0109] When it is of the multi-phase type, in general
terms, the switching apparatus comprises a plurality of
cover members 7, namely a cover member for each elec-
tric pole 2.

[0110] According to some embodiments of the inven-
tion (figure 12), each cover member 7 is structurally in-
dependent (i.e., stand-alone) from the other cover mem-
bers. Each cover member is conveniently maintained in
its operating position through a corresponding support
(not shown), which is fixed to the outer enclosure 3.
[0111] According to other embodiments of the inven-
tion (figure 13), the switching apparatus 1 comprises a
single cover structure 70 including a plurality of adjacent
cover sections 7A, each forming a cover member 7 for a
corresponding electric pole 2.

[0112] The cover structure 70 may be conveniently
maintained in its operating position through a corre-
sponding support (not shown)fixed to the outer enclosure
3.

[0113] According to alternative embodiments of the in-
vention (figure 14), each cover member 7 may have an
open-box structure, which is oriented in such a way to
be open towards the fixed contact member 5 of the cor-
responding electric pole.

[0114] Inthis case, the cover member 7 has preferably
a bottom wall 76 made by a shaped sheet of electrically
insulating material, which can be realized according to
the solutions described above (for example according to
the embodiment of figure 8).

[0115] The cover member 7 further includes one or
more lateral wings 75 protruding perpendicularly from
the bottom wall 76 and preferably extending towards the
fixed contact member 5 of the corresponding electric
pole, substantially in parallel with the motion trajectory
of the movable contact member 6.

[0116] According to an implementation variant, the
cover member 7 has a pair of lateral wings 75 arranged
at opposite sides of the bottom wall 76.

[0117] According to another implementation variant,
the cover member 7 has a single lateral wing 75 arranged
at a suitable side of the bottom wall 76.

[0118] The above-illustrated solution is particularly ad-
vantageous when the switching apparatus is of the multi-
phase type. In fact, the arrangement of cover members
provided with lateral wings 75 favor the segregation of
the electric poles, thereby preventing or limiting the flow
of hot gases from one electric pole to another during an
opening manoeuvre of the switching apparatus. The
probability of having electric arcs bridging neighboring
electric poles of the switching apparatus, during an open-
ing manoeuvre, is thus drastically reduced.

[0119] When the multi-phase switching apparatus
comprises stand-alone cover members, these latter may
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include a pair of lateral wings 75 arranged as described
above or a single lateral wing 75 arranged at a side ad-
jacentto another electric pole of the switching apparatus.
When the multi-phase switching apparatus comprises a
single cover structure 70, this latter may comprise one
or more lateral wings 75, each arranged between two
adjacent cover sections 7A as described above.

[0120] The switching apparatus 1, according to the in-
vention, provides relevant advantages with respect to
corresponding known switching systems of the state of
the art.

[0121] The switching apparatus 1 is provided with an
arc-breaking assembly 4 having improved current break-
ing capabilities.

[0122] The arrangement of a cover member 7 for each
electric pole, as described above, allows remarkably re-
ducing or preventing restrike arcing phenomena between
the movable contact members of the electric poles and
the outer enclosure (particularly during the "recovery
phase" of the dielectric medium), even if the internal vol-
ume of the switching apparatus is filled with an insulation
gas having a lower thermal insulation capacity compared
to SFg.

[0123] The arrangement a cover member 7 for each
electric pole is relatively easy to carry out at industrial
level and it does not have a substantial impact on the
structural complexity and size of the electric poles.
[0124] The switching apparatus, according to the in-
vention, can thus be realized with a relatively simple and
compact structure.

[0125] The switching apparatus, according to the in-
vention, is thus relatively easy to manufacture at indus-
trial level at competitive industrial costs compared to the
available solutions of the state of the art.

Claims

1. A switching apparatus (1) for medium voltage elec-
trical systems, said switching apparatus comprising:

- one or more electric poles (2);

- an outer enclosure (3) defining an internal vol-
ume, in which said electric poles are accommo-
dated;

- for each electric pole, a fixed contact member
(5) including a fixed contact (51) and arranged
in a fixed position relative to said enclosure;

- for each electric pole, a movable contact mem-
ber (6) including a movable contact (61) and re-
versibly movable between a closed position (C),
at which said movable contact is coupled to said
fixed contact (51), and an open position (O), at
which said at movable contact member is de-
coupled from said fixed contact;

characterised in that said switching apparatus
comprises, for each electric pole, a cover member
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(7) made of electrically insulating material and ar-
ranged in a fixed position relative to said outer en-
closure (3), said cover member being located be-
tween said fixed contact member (5) and a side (3A)
of said outer enclosure, towards which said movable
contact member (6) moves, during an opening ma-
noeuvre of said switching apparatus, said cover
member (7) being configured to interceptand deviate
hot gases directed towards said outer enclosure (3),
during an opening manoeuvre of said switching ap-
paratus.

Switching apparatus, according to claim 1, charac-
terised in that said cover member (7) is located in
an intermediate position between the open position
(O) of said movable contact member (6) and said
outer enclosure (3).

Switching apparatus, according to claim 1, charac-
terised in that said cover member (7) is located in
such a way to cross a motion trajectory of said mov-
able contact member (6), when said movable contact
member moves between said closed position (C)
and said open position (O), said cover member in-
cluding a slot (77) to allow said movable contact
member to pass through said cover member, atleast
partially.

Switching apparatus, according to claim 3, charac-
terised in that said cover member (7) is located in
such a way to cross the motion trajectory of said
movable contact member (6) at the open position
(O) of said movable contact member.

Switching apparatus, according to claim 3, charac-
terised in that said cover member (7) is located in
such a way to cross the motion trajectory of said
movable contact member (6) at an intermediate po-
sition between the open position (O) and the closed
position (C) of said movable contact member.

Switching apparatus, according to one of the previ-
ous claims, characterised in that said cover mem-
ber (7) is made by a continuous electrically insulating
material.

Switching apparatus, according to one of the claims
from 1 to 5, characterised in that said cover mem-
ber (7) is made by a porous or holed electrically in-
sulating material.

Switching apparatus, according to one of the previ-
ous claims, characterised in that said cover mem-
ber (7) has a curved geometric profile along a section
plane parallel to a movement plane of said movable
contact member (6).

Switching apparatus, according to claim 8, charac-
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terised in that said cover member (7) has a C-
shaped geometric profile along a section plane par-
allel to a movement plane of said movable contact
member (6).

Switching apparatus, according to claim 8, charac-
terised in that said cover member (7) has a spiral-
shaped geometric profile along a section plane par-
allel to a movement plane of said movable contact
member (6), said spiral-shaped geometric profile de-
veloping about a central axis (B) perpendicular to a
movement plane of said movable contact member.

Switching apparatus, according to one of the claims
from 8 to 10, characterised in that said cover mem-
ber (7) has a convex curved surface (71) facing said
outer enclosure (3) and an opposite concave curved
surface (72) facing the fixed contact member (5) of
said electric pole.

Switching apparatus, according to one of the previ-
ous claims, characterised in thatit comprises a plu-
rality of cover members (7), each cover member be-
ing structurally independent from the other cover
members.

Switching apparatus, according to one of the claims
from 1 to 11, characterised in that it comprises a
cover structure (70) including a plurality of adjacent
cover sections (7A), each cover section forming a
cover member (7) for a corresponding electric pole.

Switching apparatus, according to one of the previ-
ous claims, characterised in that said cover mem-
ber (7) is formed by a sheet of electrically insulating
material.

Switching apparatus, according to one of the previ-
ous claims, characterised in that said cover mem-
ber (7) is formed by an open-box structure including
a bottom wall (76) formed by a sheet of electrically
insulating material and one or more lateral wings (75)
of electrically insulating material protruding perpen-
dicularly relative to said bottom wall.

Switching apparatus, according to one of the previ-
ous claims, characterised in that it comprises, for
each electric pole, an earthing contact member (9)
arranged in a fixed position relative to said enclosure
and including an earthing contact (91), said movable
contact member being reversibly movable between
said open position (O) and an earthed position (E),
at which said at least a movable contact (61) is cou-
pled to said earthing contact (91).

Switching apparatus, according to one of the previ-
ous claims, characterised in that it comprises, for
each electric pole, a puffer assembly (8) configured
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18.

19.

20.

to provide a flow of compressed gas towards the
fixed contact member (5) of said electric pole in such
a way to blow hot gases away, during an opening
manoeuvre of said switching apparatus.

Switching apparatus, according to one of the previ-
ous claims, characterised in that said movable con-
tact member (6)is rotatably movable about a rotation
axis (A).

A switching apparatus, according to one or more of
the previous claims, characterised in that it is a
medium-voltage load-break switch.

A medium-voltage electric system comprising a
switching apparatus (1), according to one or more
of the previous claims.
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FIG. 5

Earthed position E
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FIG. 9

Open position O
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