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(54) MEDIUM VOLTAGE SWITCHGEAR COMPRISING TWO SWITCHES PER PHASE

(57) The present invention provides a medium volt-
age switchgear comprising per phase, two switches A,
B, each switch comprising means for performing the dis-
connection function and means for performing the break-
ing function.

This switchgear is characterized in that it comprises
per phase, one single breaking system (2), said breaking

system being adapted to be operated, independently rel-
ative to each other, by either one or the other of two mech-
anisms M,N, said mechanisms being operated respec-
tively by said two switches A,B, said switches belonging
respectively to two independent medium voltage power
electrical circuits C1 ,C2.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a medium voltage
switchgear comprising two switches per phase and de-
signed to be used in medium voltage distribution net-
works and particularly in secondary distribution systems,
said switchgear being able to perform the functions re-
spectively of current flow between two parts, of current
interruption between these parts and of earthing of one
of the parts.

BACKGROUND OF THE INVENTION

[0002] In medium voltage distribution network, the
more popular switchgear architecture which is needed is
the ring main unit (RMU) described in EP 0283189, and
which is used in the power distribution industry, particu-
larly for ring main equipment.
[0003] This apparatus is composed on the one hand,
of two main switches performing the disconnection func-
tion, theses switches being connected to a distribution
ring, and on the other hand, of one fuse-switch discon-
nector or circuit breaker per phase protecting the MV/LV
transformer. All these switches are connected to a bus-
bar. Practically, all the switches are grouped together
into a unique tank filled with SF6 gas, as dielectric media,
and sealed for life. This architecture gives optimum de-
sign for low cost, low foot print, reliability, insensitivity to
atmospheric conditions and high quantity units.
[0004] Among non toxic dielectric gas that can be used,
only SF6 has also strong capacities to break nominal
current without any special device to help the breaking
of current and this within the range of usual temperatures,
(from -25°C to 70°C). Because of its great GWP, there
is a strong trend on the market to avoid the use of SF6
as well as for insulation or breaking. Some manufacturer
propose SF6 free equipment with the switch equipped
with typical vacuum bottles which is a costly solution.
[0005] If SF6 doesn’t want to be used by the power
grid operator, the manufacturer of switches must find out
another mean in order to break nominal current or trans-
fer current. This means can be a puffer type switch using
gas like CO2 or air but there is a limited number of full
load operations. Or, the manufacturer can use the vac-
uum bottle as interrupter as described previously. In this
case, in the apparatus disclosed above, it requires two
vacuum bottles for two switches per phase and operated
independently, and that represent a costly solution.
[0006] We know the document EP 2 479 769 which
describes an apparatus which allow to break into vacuum
but keeping the gas for the insulation. Thus, the cost of
vacuum bottle can be reduced and the switch is less cost-
ly than a typical vacuum switch, and all the more so that
vacuum bottle need to perform the disconnection too.

SUMMARY OF THE INVENTION

[0007] The aim of the invention is to provide a very
compact and less costly three positions medium voltage
switchgear working in air or any gaz or liquid without cur-
rent breaking in this medium and with high performance
of current breaking.
[0008] The main object of the invention is to provide a
medium voltage switchgear comprising per phase, two
switches, each switch comprising means for performing
the disconnection function and means for performing the
breaking function, characterized in that it comprises per
phase, one single breaking system, said breaking system
being adapted to be operated, independently relative to
each other, by either one or the other of two mechanisms,
said mechanisms being operated respectively by said
two switches, said switches belonging respectively to two
independent medium voltage power electrical circuits.
[0009] According to a particular embodiment, said
breaking system uses vacuum break technology such as
a vacuum bottle.
[0010] According to a particular feature, one or each
switch is a three-positions switch, respectively a current
flow position, an open position, and an earthed position.
[0011] According to another particular feature, one or
each switch uses gas-insulated technology such nitro-
gen, C02, air, fluorinated gases...and so on, and any mix-
ture of these gases.
[0012] According to a particular embodiment, each
switch is a one-phase switch or a three-phases switch.
[0013] According to a particular embodiment, said
breaking system comprises a vacuum bottle, and in that
each switch comprises a movable contact and a station-
ary contact, said stationary contacts (or said movable
contacts) being electrically connected to a bus bar, and
in that said vacuum bottle is arranged so that its longitu-
dinal direction extends sensibly perpendicularly to the
longitudinal direction of said busbar.
[0014] According to a particular feature, said stationary
contact of the vacuum bottle is electrically connected to
the busbar.
[0015] According to another particular feature, said
longitudinal direction of the vacuum bottle is sensibly par-
allel to the height of the medium voltage switchgear.
[0016] According to another feature, each mechanism
comprises pivot links pivoted on a bracket of the switch-
gear, connecting links being hinged by one of their ends,
with pivot links at one end of said pivot links, said pivot
links comprising another end operating in conjunction
with the movable contact of the corresponding switch,
and said connecting links operating in conjunction, by
another of their ends, with the movable contact of the
vacuum bottle by means of intermediary means allowing
said two mechanisms to work independently one with
respect to the other.
[0017] According to another feature, said intermediary
means comprise sliders mounted sliding with respect to
the vacuum bottle, said sliders comprising at least one
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internal sliders drivable by one of said two mechanisms,
and at least one external sliders drivable by the other of
the two mechanisms, said sliders bearing on a plate
which itself bears on the movable contact of the vacuum
bottle.
[0018] According to another feature, each mechanism
comprises a spring provided for returning back said pivot
links to their original position after a certain degree of
rotation of the moving contact of the vacuum bottle, said
spring comprising a first end bearing on said pivot levers
and a second end bearing on the bus bar.
[0019] According to a another feature, said switchgear
comprises, for each switch, a slot provided in pivot levers,
said slot operating in conjunction with a pin belonging to
the corresponding connecting links, so that a sufficient
gap between moving contact and stationary contact of
the switch is reached to withstand TRV before opening
of vacuum breaking system.
[0020] According to another feature, each switchgear
comprises for each mechanism, a slot provided in the
bracket of the switchgear and able to operate in conjunc-
tion with said pin integrated with said corresponding con-
necting links, so that this slot guide the movement of the
pin and connecting links such that the vacuum bottle will
open with the speed that allows to break the current, and
up to its full stroke and remain open for 20 to 30ms.
[0021] According to another feature, said switchgear
comprises per phase, two front switches being arranged
one with respect to the other, so that their moving con-
tacts moves in rotation in opposite direction.
[0022] According to another switchgear, each mecha-
nism comprises a flexible wire, said wire being connected
by one of its ends, to the moving contact of said vacuum
bottle, and by its other end, to the corresponding contact
assembly, said wire extending in a plane sensibly parallel
to the plane comprising the two switches and the central
axis of said vacuum bottle.
[0023] According to another feature, said switchgear
comprises at least one isolating shield integral with the
moving contact of the vacuum bottle and a stationary
shield adapted to work as a dielectric barrier.
[0024] According to a particular embodiment, said
switchgear comprises per phase, two linearly arranged
switches having their moving contacts moving in rotation
in same direction, one of said connecting links being re-
placed by a longer connecting link and said sliders being
added around the vacuum bottle.
[0025] According to another embodiment, said switch-
gear comprises per phase, two linear switches having
their moving contacts moving in translation in same di-
rection.
[0026] According to a particular feature, said switch-
gear is rated from 1 KV to 52 KV.
[0027] According to a particular feature, said switch-
gear is a circuit breaker, an interrupter or a load break
switch.
[0028] But other advantages and features of the inven-
tion will become more clearly apparent from the following

detailed description which refers to the accompanying
drawings given for example purposes only and in which :

- Fig.1 describes a partial view in perspective, of the
two mechanisms for operating the breaking system,
according to a particular embodiment of the inven-
tion,

- Fig.2 is a partial front and plan view of the switchgear
according to a particular embodiment of the inven-
tion, in a closed position,

- Figures 3 to 5 are three views similar to figure 2, and
illustrating several stages of the opening of the right
hand switch of the switchgear according to the in-
vention,

- Figure 6 describes a partial front and plan view sim-
ilar to figure 1, at the end of opening of the switch-
gear,

- Figures 7 and 8 are partial views and in perspective,
illustrating the internal part of the vacuum bottle re-
spectively in a closed and in an open position of the
contacts of the vacuum bottle,

- Figures 9 and 10 are two views similar to Fig.6, and
illustrating the switchgear at the end of the closing
operation,

- Fig.11 is a front and plan view illustrating another
embodiment of the switchgear according to the in-
vention, in a closed position,

- Figure 12 to Figure 18 illustrate another embodiment
of the switchgear, and in particular:

- Fig.12 is a front and plan view of this embodi-
ment,

- Fig.13 is a partial view of fig.12 illustrating a part
of this switchgear comprising the two contact
assemblies of the two switches, a connecting
link and a vacuum bottle,

- Fig.14 is a partial and perspective view of one
of the contacts assemblies which is not associ-
ated with the vacuum bottle,

- Fig.15 is a perspective view of the assembly of
fig.13,

- Fig.16 is a top and elevation view of a vacuum
bottle with a part of the mechanism for actuating
its moveable contact,

- Fig.17 is a top view of the assembly of fig.13
without the first contact assembly, and
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- Fig.18 is a part of the second contact assembly
associated with the vacuum bottle.

[0029] The figures illustrate a part of a medium voltage
switchgear according to the invention used in a ring main
unit commonly called RMU and more particularly de-
scribed in EP 0 283189.
[0030] This ring main unit is composed principally of a
first part comprising per phase two main switches dis-
connectors A,B connected on the one hand, to the dis-
tribution ring, and on the other hand, to a common busbar
28, and a second part non illustrated in this figure, com-
prising one fuse-switch disconnector or circuit breaker
per phase, and designed to protect a Medium volt-
age/Low Voltage transformer. All these switches of the
two parts are grouped together into a unique tank filled
with Nitrogen, CO2, Air or any fluorinated gas, as dielec-
tric media, and sealed for life. The lower module has a
first set of three bushes, non illustrated in this figure, one
for each phase of a first three-phase electrical supply.
Three conductors of the supply pass respectively through
respective ones of the bushes to terminate within the
lower chamber. Each of the conductors has an input con-
tact which pivotally supports a switching contact 23 re-
spectively. Each of the switching contacts is connected
by a respective link to an operating shaft non illustrated
in this figure, all three switching contacts thus being driv-
en from the same operating shaft. These switching con-
tacts are be driven by rotation of shaft either downwardly
into connection with respective earth contacts or upward-
ly into contact with respective output contacts 27 electri-
cally connected to respective bus bars.
[0031] A second set of three tapered input bushes and
appropriate conductors, one for each phase of a second
three-phase electrical supply, is associated with the low-
er module at the opposite side thereof, the arrangement
being substantially a mirror image of the switching ar-
rangement associated with input conductors. Thus, each
conductor has an associated switching contact 22 driven
from an operating shaft so that it can adopt a central off
position, a lower earth on position in contact with a re-
spective one of three earth contacts, or an upper on po-
sition in contact with a respective one of three output
contacts 26. The lower chamber thus houses two sin-
gle/three-phase ring switches A,B each capable of con-
necting a respective set of three input contacts to a re-
spective set of three output contacts. Each switch is driv-
en from a separate shaft, which is in turn driven by an
operating mechanism under control of the respective
switch control panel.
[0032] According to a particular and preferred embod-
iment of the invention, a single vacuum interrupter 2 is
used as breaking chamber for two medium voltage three
position switches A,B, for each phase, in order to break
a load current, these two switches belonging respectively
to two independent circuits C1,C2.
[0033] The common vacuum interrupter 2 act in paral-
lel during breaking with either of the two switches which

are located in front of each other.
[0034] In figure 1 is disclosed the mechanism for op-
erating the movable contact 42 of the vacuum interrupter
2.
[0035] This mechanism comprises four pivot links 3,
18, 4, 19 mounted in articulated manner by one of their
end with respect to a support, four connecting links 5,16
and 6,17 pivoted by one of their end to one of the pivot
link and by another end to the stem of the movable contact
42 of the vacuum interrupter 2, four sliders 9,10,11,12
and a bracket 13. The set of four sliders 9,10,11,12 and
pushing plate 8 allows the opening of vacuum bottle in-
dependently by the external sliders 9 and 10 if the RH
switch opens or by the internal sliders 11 and 12 if the
left switch opens. The pivot links are pivoted on bracket
13 at point 14,15. Pivot links 3 and 18 are operated from
right side and pivot links 4 and 19 are operated from left
side. Two connecting links 5 and 16 are hinged with pivot
links 3 and 18 respectively at one end by the common
pin 35. The other end is hinged to slider 9 and 10 respec-
tively. Similarly, the other two connecting links 6 and 17
are connected with pivot links 4, 19 by the common pin
36 and with slider 11, 12.
[0036] These pins 35, 36 are guided in respective slot
37,38 provided in bracket 13.
[0037] Said sliders 9,10,11,12 are provided with verti-
cal guides to slide linearly in vertical direction. These slid-
ers are touching on the pushing plate 8 which is holding
by bush 7. The bush 7 is connected to moving end 42 of
vacuum interrupter 2. Each pair of pivot links 3, 18 and
4,19 are connected by contact assembly 20 and 21 re-
spectively. The vacuum interrupter forms a parallel circuit
with main circuit only during an opening operation of ei-
ther switch. The switches are made open and close by
their moving contacts 22 and 23. The translation of cur-
rent to the parallel circuit during opening operation is
through a flexible wire 24 and 25. One end of wire is
connected to the moving end 42 of vacuum interrupter
and the other end is connected to the contact assembly
20,21.
[0038] On this figure 1, it can be seen that under the
pushing plate 8 an insulating screen 40 has been added
which is moving when the vacuum bottle 2 is opening,
which offer a dynamic insulation protection allowing to
compact more the architecture by increasing the creep-
age distances between the two switches A,B. This insu-
lating screen 40 is associated to a stationary screen 41,
the assembly of these two screens allowing to have a
compact architecture, to reduce the chances of internal
arc between functions, to achieve a quasi separation be-
tween functions which is important for the reliability of
the device.
[0039] The sequencing principle will be described in
the following with reference to figures 1 to 10.
[0040] During closing operation, the vacuum interrupt-
er 2 is not operating by the virtue of pivot links 3,18 and
4,19. These links are toggling during closing operation
and thus not affected to the vacuum interrupter 2. In close
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condition, the moving contacts 22 and 23 are in contact
with the fixed contact 26 and 27 respectively. Both fixed
contacts 26 and 27 are connected to a common bus bar
28.

Opening operation :

[0041] The right hand side switch will be noted RH
switch whereas the left hand side switch will be noted LH
switch.
[0042] In figure 2, the switchgear according to the in-
vention is in a closed position, in which the two switches
are in a closed position.
[0043] At the beginning of the opening operation, the
moving contact 22 of the RH switch, pivoted at point 29,
is activating by handle not shown in this figure. The mov-
ing contact 22 starts rotating anti clock wise. Before it
leaves the fixed contact 26, it touches the contact 20, as
illustrated in figure 3. Thus, one current is passing
through fixed contact 26 and moving contact 22, and the
other current is passing through vacuum interrupter 2
and the moving contact 22 via a flexible wire 24. During
its movement, the moving contact 22 operates the pivot
levers 3,18 via contact 20. Once the moving contact
leaves the fixed contact 26, as illustrated in figure 4,
whole current is passing through the vacuum interrupter
2. The rotational movement of the pivot levers 3, 18 op-
erates the connecting links 5,16. These connecting links
5,16 moves the sliders 9,10 to downward side, as illus-
trated in figure 8. Thus, these two sliders 9,10 push the
pushing plate 8 . In the same time, the sliders 11,12 are
disconnected from the pushing plate 8 so that the LH
contact 21 is not moving and the spring 32 is not involved
in the operation, which is reducing the energy involved
in the operation. As the pushing plate 8 is hold by the
bush 7, it pulls downward the bush, which in turn pulls
the moving stem or moving contact 42 of the vacuum
interrupter. As the moving stem operates, it separates
from the fixed contact 43 of the vacuum interrupter as
illustrated in figure 5 and 6.
[0044] Thus, the arcing is quenching rapidly due to high
dielectric recovery of vacuum. As the moving contact of
the vacuum interrupter is connected both to contact 20
and 21, it means that the gap between fixed contact 26
and moving contact 22, and between fixed contact 27
and moving contact 23 must withstand the Transient Re-
covery Voltage (TRV), that could occurs depending on
the incoming and outgoing network. To this end, a slot
39 is provided in pivot links 3,18 and 4,19 cooperating
with pivot pins 35,36 belonging to connecting links 5,16
and 6,17. Due to these slots and pivot pins, there is no
movement transfer to vacuum interrupter via connecting
links during a first part of the movement of the pivot links
3, 18, and 4,19 which provides sufficient gap between
moving contact 22,23 and fixed contact 26,27 to with-
stand TRV before opening of vacuum interrupter, position
illustrated in figure 4.
[0045] After a certain degree of rotation of moving con-

tact 22, it leaves the contact 20, which returns back pivot
levers 3,18 to its original position due to spring 31 and
stopper 33. These slots 37 and 38 guide the movement
of pins 35 and 36 and connecting links such that the vac-
uum interrupter opens by its full travel (for a 12 kV vacuum
bottle it could be 7mm) and remain open for 20 to 30 ms.
This results in successful current breaking in all three
phases. The pivot levers 3,18 start returning once the
moving contact 22 leaves the contact 20. The vacuum
interrupter 2 also returns to its close position and the
pushing plate 8 too, so that the circuit is ready for an
opening operation of the LH switch. As the operation
takes less than 100ms, there is no chance that the op-
erator will operate the second switch while the first is in
process. The moving contact 22 is stable at defined open-
ing position. Thus, the opening operation is completed.
[0046] The closing operation is now disclosed as
follows :
[0047] The switch is operating to close by handle not
shown in figure. The moving contact 22 operates in clock-
wise direction. Almost at the end of travel, it touches to
the contact 20 at the back side which is insulated by plas-
tic. Thus no current or arcing established. This time, the
pivot lever 3,18 is not operated because the contact as-
sembly is toggle due to some flexibility, as illustrated in
fig.9 and fig.10.
[0048] Hence, the vacuum interrupter contacts remain
stable and no current flows through vacuum interrupter.
Finally, the moving contact 22 is engaged with fixed con-
tact 26. Thus, the closing operation is completed, as dis-
closed in figure 10.
[0049] During closing and opening operation of RH
switch, pivot levers 4 and 19, connecting links 6, 17 and
sliders 11,12 remains stable.
[0050] Similar operation happens when the LH switch
is operated by operating handle.
[0051] According to a preferred embodiment of the in-
vention, the vacuum bottle is oriented vertically and di-
rectly connected to the busbar 28.
[0052] As a result, it is possible to re-use the existing
frame as disclosed in EP 0 283 189 with small increase
of space.
[0053] The advantages relative to the use of a Circuit
breaker system as disclosed in EP 2 479769 are con-
served.
[0054] Due to the fact that the vacuum bottle is oriented
vertically, it is possible to increase its rated voltage by
increasing its length which advantageously does not im-
pact the size of the switchgear with respect to width and
depth.
[0055] According to another embodiment illustrated in
figure 11, the two switches E,F are linear switches and
comprise movable contacts 47,48 which are moving in
translation and no more in rotation and except this differ-
ence, the mechanisms for operating the vacuum bottle
comprise the same elements as for the preceding em-
bodiment and have the same reference numerals, as well
as the sequencing principle is the same as previously
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disclosed. Consequently, the structure and the sequenc-
ing of this embodiment will not be disclosed again.
[0056] According to an alternative embodiment of the
invention disclosed in figures 12 to 18, the invention is
applied to a switch gear comprising two linearly arranged
switches C,D comprising movable contacts 44,45 which
are moving in rotation. In this embodiment, each switch
is modular type, is independent, and has its own switch-
ing capacity.
[0057] With respect to the previous disclosed embod-
iment, the elements are the same and are referenced
with the same reference numerals, the only difference
being that one of the connecting link is replaced by a
longer connecting link 46 and the structure with sliders
9,10,11,12 is added around the vacuum bottle.
[0058] This invention allows to offer a simple three po-
sitions switch that is using enduring and reliable vacuum
technology to break the current.
[0059] The use of only one vacuum bottle can save
space, and reduce the cost of the switch compare to two
switches as disclosed in EP 2 479 769.The invention al-
lows to save three additional vacuum bottles which are
in parallel.
[0060] The invention allows to make it working inde-
pendently from the two switches, and respecting the
breaking sequence and optimizing the space needed.
[0061] This invention can be used in both rotative and
linear breaking technology and may be extended to cir-
cuit breaker.
[0062] This invention will be used preferably as break-
ing technology in medium voltage switches rated from 1
kV to 52 kV.
[0063] This type of switches will be advantageously
used in secondary distribution system.
[0064] It is provided due to the invention a reduction in
size for two switches because only one breaking system
is used instead of two, which is associated to a reduction
in cost.
[0065] A global electrical endurance is easy to improve
compare to SF6 or gas or oil breaking system because
vacuum technology is able to withstand more operations
both electrically and mechanically.
[0066] The configuration in which the switchgear uses
rotation technology and a vacuum bottle oriented verti-
cally, presents some advantages which are that the nec-
essary space inside the switchgear is reduced, in that it
is possible to increase the rated voltage as the vacuum
bottle length is increasing, in that the distance between
the movable contact of the vacuum bottle and the bus
bar is increased resulting in no more necessity to provide
over insulation such as sleeve around the vacuum bottle
to withstand the TRV, and finally in that a single wire can
be used for each switch which is places in line with the
centre line or central axis X of vacuum interrupter, which
allows to reduce the distance between phases, and con-
sequently the isolating distance and consequently the
congestion of the switchgear.
[0067] Consequently of this, it is possible to use a big-

ger vacuum bottle, then to get an increased rated voltage
while keeping a good insulation and without increasing
the width of the apparatus which is the most important
dimension of the switchgear. Another advantage of this
particular configuration is that it is possible to place only
one spring on the bus bar, what allows to fix its potential
and to reduce the distance between devices. It is then
possible to have a distance between phases of 105mm
equivalent to the distance between the electric bushings
whereas this was impossible in the current architectures
which require at least a distance between phases of at
least 125 mm. In fact, the distance between phase is
depending only of the air gap needed for dielectric with-
stand plus the width of the levers plus the diameter of
the vacuum bottle. For 12 kV design, it is then possible
to keep the distance between phases of 105mm which
is also the distance between the bushings allowing a di-
rect connection between the bushings and the switch due
to the new implementation of spring which allows to save
distance between phases. These features allow a direct
connection between the bushings and the switch.
[0068] This configuration of the spring thus allows to
reduce the in-depth dimensions of the switchgear. In the
systems of the previous art, springs are placed in rotative
center of pivot links 31,32 of fig.2, what is cumbersome
and furthermore, they are at floating potential, which in-
crease the risks of partial discharges.
[0069] So, the novelty of this invention is the mutuali-
sation of the breaking system between two independent
medium voltage power electrical circuits and the making
such a way that it behaves as per as if there was no
mutualisation, said switchgear needing same energy to
open the switch and the vacuum bottle, respecting the
speed for vacuum bottle opening, respecting the se-
quence of closing, respecting the speed of closing.
[0070] Then, such an architecture of switch gear panel
allows to share the current breaking system between at
least two switches allowing cost reduction on breaking
system.
[0071] Particularly, if the breaking system is the one
described in EP 2 479 769, it allows to save at least three
Vacuum bottle for two switches.
[0072] This architecture allows to keep almost same
foot print that SF6 equipment and will work in equipment
such as this disclosed in EP 0 283 189 even if SF6 is not
used as breaking gas media.
[0073] The invention is naturally in no way limited to
the embodiments that have been described and illustrat-
ed which have been given for example purposes only.
[0074] On the contrary, the invention extends to en-
compass all technical equivalents of the means de-
scribed as well as combinations thereof if the latter are
performed according to the spirit of the invention.

Claims

1. Medium voltage switchgear comprising per phase,
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two switches, each switch comprising means for per-
forming the disconnection function and means for
performing the breaking function,
characterized in that it comprises per phase, one
single breaking system (2), said breaking system be-
ing adapted to be operated, independently relative
to each other, by either one or the other of two mech-
anisms M,N, said mechanisms being operated re-
spectively by said two switches (A,B),(C,D),(E,F),
said switches belonging respectively to two inde-
pendent medium voltage power electrical circuits
C1,C2.

2. Medium voltage switchgear according to claim 1,
characterized in that said breaking system (2) uses
vacuum break technology such as a vacuum bottle.

3. Medium voltage switchgear according to claim 1 or
2, characterized in that one or each switch
(A,B),(C,D) and (E,F) is a three-positions switch, re-
spectively a current flow position, an open position,
and an earthed position.

4. Medium voltage switchgear according to claim 3,
characterized in that one or each switch
(A,B),(C,D) and (E,F) uses gas-insulated technology
such nitrogen, C02, fluorinated gases, air,...and so
on, and every mixture of such gases.

5. Medium voltage switchgear according to any one of
the preceding claims, characterized in that each
switch is a one-phase switch or a three-phase switch.

6. Medium voltage switchgear according to anyone of
the preceding claims, characterized in that said
breaking system (2) comprises a vacuum bottle, and
in that each switch comprises a movable contact
(22, 23) and a stationary contact (26,27), said sta-
tionary contacts (or said movable contacts) being
electrically connected to a bus bar (28), and in that
said vacuum bottle (2) is arranged so that its longi-
tudinal direction extends sensibly perpendicularly to
the longitudinal direction of said busbar (28).

7. Medium voltage switchgear according to claim 6,
characterized in that said stationary contact (43)
of the vacuum bottle (2) is electrically connected to
the busbar (28).

8. Medium voltage switchgear according to claim 6 or
7, characterized in that said longitudinal direction
of the vacuum bottle (2) is sensibly parallel to the
height of the medium voltage switchgear.

9. Medium voltage switchgear according to anyone of
the claims 6 to 8, characterized in that each mech-
anism M,N comprises pivot links (3,18,4,19) pivoted
on a bracket (13) of the switchgear, connecting links

(5,16,6,17) being hinged by one of their ends, with
pivot links (3,18,4,19) at one end of said pivot links,
said pivot links comprising another end operating in
conjunction with the movable contact (22,23) of the
corresponding switch, and said connecting links op-
erating in conjunction, by another of their ends, with
the movable contact (42) of the vacuum bottle (2) by
means of intermediary means allowing said two
mechanisms to work independently one with respect
to the other.

10. Medium voltage switchgear according to claim 9,
characterized in that said intermediary means
comprise sliders (9,10,11,12) mounted sliding with
respect to the vacuum bottle (2), said sliders com-
prising at least one internal sliders (11,12) drivable
by one of said two mechanisms M,N, and at least
one external sliders (9,10) drivable by the other of
the two mechanisms, said sliders bearing on a plate
(8) which itself bears on the movable contact (42) of
the vacuum bottle (2).

11. Medium voltage switchgear according to claim 9 or
10, characterized in that each mechanism M, N
comprises a spring (31,32) provided for returning
back said pivot links (3,18,4,19) to their original po-
sition after a certain degree of rotation of the moving
contact (42) of the vacuum bottle (2), said spring
comprising a first end bearing on said pivot levers
and a second end bearing on the bus bar (28).

12. Medium voltage switchgear according to anyone of
claims 9 to 11, characterized in that it comprises,
for each switch A,B, a slot (39) provided in pivot le-
vers (3,18,4,19), said slot operating in conjunction
with a pin (35,36) belonging to the corresponding
connecting links (5,16,6,17), so that a sufficient gap
between moving contact (22,23) and stationary con-
tact (26,27) of the switch A,B is reached to withstand
TRV before opening of vacuum breaking system (2).

13. Medium voltage switchgear according to anyone of
claims 9 to 12, characterized in that it comprises
for each mechanism M,N, a slot (37,38) provided in
the bracket (13) of the switchgear and able to operate
in conjunction with said pin (35,36) integrated with
said corresponding connecting links (5,16,6,17), so
that this slot guide the movement of the pin and con-
necting links such that the vacuum bottle will open
with the speed that allows to break the current, and
up to its full stroke and remain open for 20 to 30ms.

14. Medium voltage switchgear according to anyone of
the preceding claims, characterized in that it com-
prises per phase, two front switches A,B being ar-
ranged one with respect to the other, so that their
moving contacts (22,23) moves in rotation in oppo-
site direction.
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15. Medium voltage switchgear according to claim 14,
characterized in that each mechanism M,N com-
prises a flexible wire (24,25), said wire being con-
nected by one of its ends, to the moving contact (42)
of said vacuum bottle (2), and by its other end, to the
corresponding contact assembly (20,21), said wire
extending in a plane sensibly parallel to the plane
comprising the two switches and the central axis X
of said vacuum bottle (2).

16. Medium voltage switchgear according to claim 14 or
15, characterized in that it comprises at least one
isolating shield (40) integral with the moving contact
(42) of the vacuum bottle (2) and a stationary shield
(41) adapted to work as a dielectric barrier.

17. Medium voltage switchgear according to anyone of
claims 9 to 13, characterized in that it comprises
per phase, two linearly arranged switches C,D hav-
ing their moving contacts (44,45) moving in rotation
in same direction, one of said connecting links being
replaced by a longer connecting link (46) and said
sliders (9,10,11,12) being added around the vacuum
bottle (2).

18. Medium voltage switchgear according to any one of
claims 9 to 13, characterized in that it comprises
per phase, two linear switches (E,F) having their
moving contacts (47,48) moving in translation in
same direction.

19. Medium voltage switchgear according to anyone of
the preceding claims, characterized in that it is rat-
ed from 1 KV to 52 KV.

20. Medium voltage switchgear according to any one of
the preceding claims, characterized in that it is a
circuit breaker, an interrupter or a load break switch.
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