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(54) THREE-PHASE ELCTRICITY DISTRIBUTION SWITCHBOARD

(67) A three-phase electricity distribution switch-
board comprises:

+ at least one switch-disconnector assembly (1; 100)
housed in a chamber (13, 113) of a containment body
(7) filled with insulating gas; wherein the switch-discon-
nector assembly (1; 100) comprises three switch devices
(5), each of which is provided with a movable contact and
a moving device (16) configured to move the movable
contact, and a three-pole disconnector device (6) provid-
ed with a movable member (30) configured to rotate at
least between a disconnecting position and a contact po-

sition;

* a control assembly (21) configured to simultaneously
operate the moving devices (16) of the three switch de-
vices (5) and comprising a drive rod (24), which passes
through a first opening of the containment body (7);

+ a disconnection control device configured to operate
the movable member (30) of the device and comprising
a drive shaft (39), which passes through a second open-
ing of the containment body (7);

+ a sealing device (44) configured to perform a gas seal
around the first opening and the second opening.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102022000006548 filed on
April 1st, 2022, and ltalian patent application no.
102022000006560 filed on April 1st, 2022, the entire dis-
closure of which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to a three-phase
electricity distribution electrical switchboard.

[0003] In particular, the present invention relates to a
three-phase electricity distribution electrical switchboard
preferably connected to medium/high voltage bars.

BACKGROUND

[0004] Electrical switchboards normally receive volt-
age from voltage bars and supply current to user sys-
tems.

[0005] Electrical switchboards of this type are used in
the primary level distribution substations and in the sec-
ondary level distribution substations.

[0006] Commonly, an electrical switchboard is defined
by a cabinet fixed to the wall or by free-standing struc-
tures.

[0007] As is known, some types of electrical switch-
boards comprise a switch-disconnector assembly com-
prising three first connectors and three second connec-
tors, a three-pole disconnector device and three switch
devices. The three-pole disconnector device, as is
known, is configured to selectively disconnect the con-
nection between the first connectors and the three switch
devices. In other words, the disconnector device is con-
figured to selectively open the connection between the
first connectors and the three switch devices ensuring a
prescribed insulation distance, in a physical and visibly
evident manner. In this manner, the parts downstream
of the three-pole disconnector device are electrically in-
sulated from the upstream circuit and vice versa. This
condition is necessary if having to intervene on a com-
ponent of the power grid downstream of the disconnector
device, for example in case of maintenance.

[0008] The switch devices are simultaneously operat-
ed by a control assembly, whereas the three-pole dis-
connector device is operated by a disconnection control
device independent of the control assembly.

[0009] The switch-disconnector assemblies of known
type are normally housed in containment bodies filled
with insulating gas.

[0010] In the electrical switchboards of the gas type,
the containment body is defined by a sealed chamber of
the electrical switchboard filled with insulating gas.
[0011] In the electrical switchboards of mixed type, in-
side a chamber of the switchboard which is not made
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sealed (and in which air circulates) the switch-disconnec-
tor assembly is arranged housed in a containment body
which wraps it and which is filled with insulating gas.
[0012] Inboth solutions itis evident that it is necessary
to prevent the insulating gas from coming out of the con-
tainment body.

[0013] The control assembly of the switch devices and
the disconnection control device of the three-pole dis-
connector device are in part housed on the outside of the
containment body. Therefore, it is necessary to provide
for openings for the passage of portions of the control
assembly and of portions of the disconnection control
device. This can entail serious risks of the insulating gas
coming out during use.

[0014] Some solutions ofthis type areillustrated in doc-
uments EP2645395 and WO01/33593.

SUMMARY

[0015] Anobjectofthe presentinventionisthustoman-
ufacture a three-phase electricity distribution switch-
board which is safe, reliable and which is at the same
time easy and cost-effective to manufacture.

[0016] In accordance with such objects, the present
invention relates to a three-phase electricity distribution
switchboard comprising:

e at least one switch-disconnector assembly housed
in a chamber of a containment body filled with insu-
lating gas; wherein the switch-disconnector assem-
bly comprises three switch devices, each of which
is provided with a movable contact and a moving
device configured to move the movable contact, and
a three-pole disconnector device provided with a
movable member configured to rotate at least be-
tween a disconnecting position and a contact posi-
tion;

e acontrol assembly configured to simultaneously op-
erate the moving devices of the three switch devices
and comprising a drive rod, which passes through a
first opening of the containment body;

* adisconnection control device configured to operate
the movable member of the three-pole disconnector
device and comprising a drive shaft, which passes
through a second opening of the containment body;

* a sealing device configured to perform a gas seal
around the first opening and the second opening;
wherein the sealing device comprises a main body
provided with a perimeter edge configured to be cou-
pled to the containment body and is provided with a
perimeter groove made on the face of the main body
which, in use, faces the containment body and with
a perimeter seal engaging the perimeter groove; the
perimeter groove being shaped to surround, in use,
the first opening and the second opening.

[0017] Advantageously, the electrical switchboard ac-
cording to the present invention provides a reliable seal
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for the first and the second openings with a single sealing
device. This ensures ease of use and quick installation.
[0018] Moreover, according to a preferred embodi-
ment, the sealing device comprises a housing seat con-
figured to house at least a portion of a transmission de-
vice of the control assembly of the switch devices.

[0019] Advantageously, part of the transmission de-
vice is thus gas-insulated and protected without the need
for surface treatments. This determines a reduction in
manufacturing costs and an increase in reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Further characteristics and advantages of the
present invention will be evident from the following de-
scription of a non-limiting example embodiment thereof,
with reference to the figures of the accompanying draw-
ings, wherein:

- Figure 1 is a perspective view, with parts removed
for clarity, of a switch-disconnector assembly ac-
cording to the present invention;

- Figure 2A is a sectioned perspective view along
plane IIA-11A of Figure 1, with parts removed for clar-
ity, of the switch assembly of Figure 1;

- Figure 2B is a flat view in section along plane |IB-1IB
of Figure 1, with parts removed for clarity, of the
switch assembly of Figure 1;

- Figure 3 is a front perspective view, with parts re-
moved for clarity, of a second detail of the switch
assembly of Figure 1;

- Figure 4 is a rear perspective view, with parts re-
moved for clarity, of the second detail of Figure 3;

- Figure 5 is a perspective view, with parts removed
for clarity, of a switch-disconnector according to an
alternative embodiment in accordance with the
present invention.

DESCRIPTION OF EMBODIMENTS

[0021] In Figure 1, reference numeral 1 indicates a
switch-disconnector assembly for a three-phase electric-
ity distribution switchboard.

[0022] In the embodiment illustrated in Figure 1, the
switch-disconnector assembly 1 is for an electrical
switchboard of mixed type.

[0023] The switch-disconnector assembly 1, in fact, is
housed, in use, in a chamber (not illustrated) of the elec-
trical switchboard in which air is present.

[0024] Asitwill be specifically apparentin the following
with reference to Figure 5, the switch-disconnector as-
sembly according to the present invention can be used
also for the electrical switchboards of the gas type.
[0025] With reference to Figures 1, 2A and 2B, the
switch-disconnector assembly 1 comprises three first
connectors 2 configured to be connected, in use, to a
user system (not illustrated in the accompanying figures)
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and three second connectors 3 configured to be connect-
ed, inuse, to amedium or high voltage bar (notillustrated
in the accompanying figures), three switch devices 5 and
a three-pole disconnector device 6.

[0026] The second connectors 3 extend along three
respective longitudinal axes A1, A2, A3.

[0027] Each first connector 2 is aligned with or ar-
ranged parallel to a respective second connector 3.
[0028] In the non-limiting example described and illus-
trated herein, the first connectors 2 are arranged parallel
to the second connectors 3.

[0029] In the non-limiting example described and illus-
trated herein, the first connectors 2 and the second con-
nectors 3, the three-pole disconnector device 6 and the
three switch devices 5 are housed in a containment body
7.

[0030] The containment body 7, in particular, compris-
es a watertight box element 10, three first insulating el-
ements 12 configured to wrap at least in part the first
connectors 2 and three second insulating elements 11
configured to wrap at least in part the second connectors
3.

[0031] The boxelement 10 and the threefirstinsulating
elements 12 form, when coupled, a chamber 13 filled
with insulating gas, in which the three-pole disconnector
device 6 and the three switch devices 5 are housed.
[0032] With reference to Figures 2A and 2B, the three
switch devices 5 are arranged aligned along a longitudi-
nal axis B.

[0033] Each switch device 5 extends along a respec-
tive axis C1, C2, C3 and comprises a vacuum bulb 15
and a moving device 16. The vacuum bulb 15 houses a
fixed contact (notillustrated) electrically connected to the
respective second connector 3 and a movable contact
(not illustrated) electrically connected to the three-pole
disconnector device 6.

[0034] The movingdevice 16 is configured to move the
movable contact between a circuit closing position, in
which the movable contact is approached to the fixed
contact for establishing an electrical connection, and a
circuit opening position, in which the movable contact is
arranged at a distance from the fixed contact such to
ensure the absence of electrical connection and the
opening of the circuit.

[0035] The moving device 16 comprises a rod 18 (not
completely visible in the accompanying figures), a spring
19 coupled to the rod 18 and a movable supporting frame
20, connected to a control assembly 21 (which will be
specifically apparent in the following with reference to
Figure 3). The rod 18 is coupled to the movable support-
ing frame 20 by means of a shaft 22 on which the spring
19 is mounted. The rod 18 is wrapped by an insulating
body 23.

[0036] The moving device 16 of each switch device 5
is connected to a single control assembly 21. Therefore,
the switch devices 5 are operated simultaneously.
[0037] The control assembly 21 comprises atleastone
drive rod 24 (visible only in partin Figure 2A), a connect-
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ing structure 26 (visible only in part in Figure 2A) which
connects the movable supporting frames 20 to the drive
rod 24, and a transmission device 25, which is connected
to a drive device of the switches (not illustrated).

[0038] Withreference to Figure 3, the transmission de-
vice 25 is arranged on the outside of the containment
body 7.

[0039] In particular, the drive rod 24 passes through
an opening of a wall of the box element 10 of the con-
tainment body 7.

[0040] In use, the transmission device 25 moves the
drive rod 24 connected to the movable supporting frames
20 of each switch device 5 determining a respective
movement of the movable contacts.

[0041] With reference to Figure 2A and to Figure 2B,
the three-pole disconnector device 6 extends alongalon-
gitudinal axis D and comprises three earth contacts 28
connected to the earth, three connecting contacts 29,
electrically connected to the movable contact of the re-
spective switch device 5 and a movable conductor mem-
ber 30, which is provided with three appendixes 32 (only
one of which is visible in Figure 2A) connected to the first
connectors 2 and three free appendixes 33.

[0042] The movable member 30 is movable between
three positions: a connecting position, in which the free
appendixes 33 are arranged in contact with the respec-
tive connecting contacts 29, a disconnecting position, in
which the free appendixes 33 are arranged at a safety
distance from the connecting contacts 29 for ensuring
the interruption of the connection between the first con-
nectors 2 and the switch devices 5, and an earth position,
in which the free appendixes 33 are in contact with the
respective earth contacts 28.

[0043] InFigures 2A 2B illustrated herein, the movable
member 30 is in the disconnecting position.

[0044] Preferably, the extension axis D of the three-
pole disconnector device 6 is parallel to the alignment
axis B of the switch devices 5.

[0045] The movable member 30 is a single body pro-
vided with the free appendixes 33 spaced apartfrom each
other and is rotatable around a rotation axis E preferably
coinciding with the extension axis D.

[0046] Preferably, the rotation axis E is arranged at a
distance d from the longitudinal axes A1, A2, A3 along
which the second connectors 3 extend. Such arrange-
ment is particularly compact.

[0047] In accordance with a variation not illustrated,
the distance d is zero and the rotation axis E intersects
the longitudinal axes A1, A2, A3.

[0048] The moving of the movable member 30 is en-
trusted to a disconnection control device, which is partly
housed on the outside of the containment body 7.
[0049] In particular, the disconnection control device
comprises a drive shaft 39 (visible only in part in Figure
3), which passes through one of the walls of the box el-
ement 10 of the containment device 7 and a control (not
visible) connected to the drive shaft 39.

[0050] The three switch devices 5 and the three-pole
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disconnector device 6 are separated by at least one in-
sulating barrier 40 and arranged on opposite sides with
respect to such insulating barrier 40.

[0051] In the non-limiting example described and illus-
trated herein, the insulating barrier 40 is a solid insulating
barrier and comprises three walls 41 spaced apart from
each other, each of which is arranged between the re-
spective switch device 5 and the respective portion of
the three-pole disconnector device 6 provided with the
free appendix 33.

[0052] The walls 41 are made of insulating material,
for example polycarbonate.

[0053] Preferably, the insulating barrier 40 extends
along a plane parallel to the extension axis C1, C2, C3
of the switch devices 5.

[0054] Preferably, the three switch devices 5 and the
three-pole disconnector device 6 are arranged side by
side and separated by the sole insulating barrier 40.
[0055] Preferably, the three switch devices 5 and the
three-pole disconnector device 6 are arranged side by
side at a distance DIS less than a predefined threshold.
[0056] Preferably, the distance DIS is measured be-
tween the rotation axis E of the three-pole disconnector
device 6 and one between the extension axes C1, C2,
C3 of the three switch devices 5 and is less than 100 mm.
[0057] In the non-limiting example described and illus-
trated herein, the distance DIS is preferably less than 85
mm and more preferably comprised within the range
75mm - 80 mm.

[0058] In the non-limiting example described and illus-
trated herein, the three-pole disconnector device 6 is ar-
ranged side by side with the moving device 16.

[0059] More preferably, the three-pole disconnector
device 6 is substantially arranged side by side with the
spring 19 of the moving device 16.

[0060] "Arranged side by side" means here and in the
following that at least a portion of the three-pole discon-
nector device 6 is arranged aligned with at least a portion
of the three switch devices 5 along a direction orthogonal
to the extension axis E of the three-pole disconnector
device 6 and to the extension axis C1, C2, C3 of each
switch device 5.

[0061] In the non-limiting example described and illus-
trated herein, the insulating barrier 40, and specifically
the walls 41, also define a portion of a supporting struc-
ture of the switch devices 5.

[0062] Figure 3 and Figure 4 illustrate a sealing device
44, which is coupled to the box element 10 of the con-
tainment body 7 and is configured to perform a gas seal
around the openings dedicated to the passage of the
drive shaft 39 of the disconnection control device and
around the drive rod 24 of the control assembly 21 con-
figured to drive the switch devices 5.

[0063] Preferably, the sealing device 44 is defined by
a main body 45, preferably made of metallic material,
and by a plurality of sealing elements which will be spe-
cifically described in the following.

[0064] The main body 45 is provided with a perimeter
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edge 46 coupled to the box element 10 (preferably by
means of pins 48 integral with the box element 10, which
are fixed with nuts 49 and possible washers to the pe-
rimeter edge 46) and is provided with a perimeter groove
50 made on the face 51 of the main body 45 which, in
use, faces the box element 10. The perimeter groove 50
is engaged by a perimeter seal (not visible) preferably
made of deformable material.

[0065] The main body 45 is provided with a through
hole 53 configured to house the drive shaft 39 of the
disconnection control device and with a plurality of seal-
ing rings 54 (visible in part in Figure 3) arranged in re-
spective grooves 55 (visible in part in Figure 4) in the
through hole 53 around the drive shaft 39.

[0066] The main body 45 is further provided with a
housing seat 58 configured to house respective portions
of the transmission device 25 of the control assembly 21
of the switch devices 5.

[0067] Inthe non-limiting example described and illus-
trated herein, the transmission device 25 comprises a
double crank-rod mechanism configured to transform the
rectilinear movement along an axis V1 of a rod 60 con-
nected to the drive device (notillustrated)into arectilinear
movement along an axis V2 of the drive rod 24 connected
to the supporting frames 20 of the switch devices 5.
[0068] The axis V1 and the axis V2 are transverse to
each other, preferably orthogonal.

[0069] Between the rod 60 and the drive rod 24 a first
crank 62 and a second crank 63 are arranged coupled
to each other by means of a connecting pin 64. The first
crank 62 has an end fixed to the rod 60, whereas the
second crank 63 has an end connected to the drive rod
24,

[0070] The housing seat 58 comprises a main cavity
65 (see Figure 4) configured to house the second crank
63 and an accessory cavity 66 (see Figure 4) configured
to house the connecting pin 64.

[0071] Preferably, in the accessory cavity 66 various
grooves are present (not visible in the accompanying fig-
ures) for housing respective sealing rings 68 (Figure 3)
and bearings useful for the operation, which in use are
arranged around the connecting pin 64.

[0072] The housing seat 58 preferably also comprises
a service cavity 70, which allows access to the main cav-
ity 65 so as to be able to fix the drive rod 24 to the second
crank 63 by means of a suitable fixing pin 74. The cavity
70 is closed with a cap 72, which presses a sealing ring
73 (visible in Figure 3).

[0073] In use, the sealing rings 68, the sealing rings
54 and the perimeter seal ensure that the insulating gas
does not come out of the chamber 13.

[0074] Figure 5 illustrates a switch-disconnector as-
sembly 100 for an electrical switchboard of gas type.
[0075] The switch-disconnector assembly 100 is
housed, in use, in a chamber (not illustrated) of the elec-
trical switchboard in which gas is present.

[0076] The switch-disconnector assembly 100 has on-
ly some differences with respect to the switch-disconnec-
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tor assembly 1. For such reason, the reference numerals
used in Figures 1-4 will be utilized for indicating identical
or similar parts.

[0077] The switch-disconnector assembly 100 is
housed in a containment body (not illustrated) which de-
fines a chamber 113 filled with insulating gas.

[0078] Asitis thus possible to note, the switch-discon-
nector assembly 100 is completely immersed in insulat-
ing gas and does not require insulating elements nor the
sealing box element.

[0079] However, although not illustrated in Figure 5,
the disconnection control device which adjusts the mov-
ing of the movable member 30 of the three-pole discon-
nector device 6, is partly housed on the outside of the
containment body. Therefore, the drive shaft 39 has to
pass through a wall of the containment body which de-
fines the chamber 113.

[0080] Similarly, also the transmission device 25 of the
control assembly 21 which moves the moving devices
16 of each switch device 5 is arranged on the outside of
the containment body.

[0081] In particular, the drive rod 24 has to pass
through a wall of the containment body which defines the
chamber 113.

[0082] On the wall of the containment body which de-
fines the chamber 113, the sealing device 44 described
with reference to Figures 3 and 4 will therefore be pref-
erably present.

[0083] The relative arrangement of the three-pole dis-
connector device 6 and of the switch devices 5 is sub-
stantially identical to the one illustrated in Figure 2.
[0084] The sole difference consists in the structure of
the insulating barrier 140, which is a solid insulating bar-
rier and comprises a single wall 141 which preferably
extends along a plane parallel to the extension axis C1,
C2, C3 of the switch devices 5 for separating the three-
pole disconnector device 6 from the switch devices 5.
[0085] The wall 141 is made of insulating material, for
example polycarbonate.

[0086] Finally, itis evident that modifications and var-
iations can be made to the switch-disconnector assembly
and to the switchboard described herein, without depart-
ing from the scope of the appended claims.

Claims

1. Three-phase electricity distribution switchboard
comprising:

« at least one switch-disconnector assembly (1;
100) housed in a chamber (13, 113) of a con-
tainment body (7) filled with insulating gas;
wherein the switch-disconnector assembly (1;
100) comprises three switch devices (5), each
of which is provided with a movable contact and
a moving device (16) configured to move the
movable contact, and a three-pole disconnector
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device (6) provided with a movable member (30)
configured to rotate at least between a discon-
necting position and a contact position;

« a control assembly (21) configured to simulta-
neously operate the moving devices (16) of the
three switch devices (5) and comprising a drive
rod (24), which passes through a first opening
of the containment body (7);

+ a disconnection control device configured to
operate the movable member (30) of the three-
pole disconnector device (6) and comprising a
drive shaft (39), which passes through a second
opening of the containment body (7);

« a sealing device (44) configured to perform a
gas seal around the first opening and the second
opening; wherein the sealing device (44) com-
prises a main body (45) provided with a perim-
eter edge (46), configured to be coupled to the
containment body (7) and is provided with a pe-
rimeter groove (50) made on the face (51) of the
main body (45) which, in use, faces the contain-
ment body (7) and with a perimeter seal engag-
ing the perimeter groove (50); the perimeter
groove (50) being shaped to surround, in use,
the first opening and the second opening.

Switchboard according to claim 1, wherein the main
body (45) is provided with a through hole (53) con-
figured to house the drive shaft (39) of the discon-
nection control device and provided with at least one
groove (55) for housing at least one sealing ring (54).

Switchboard according to any one of the preceding
claims, wherein the sealing device (44) comprises a
main body (45) provided with a housing seat (58)
configured to house at least a portion of a transmis-
sion device (25) of the control assembly (21) of the
switch devices (5).

Switchboard according to claim 3, wherein the trans-
mission device (25) comprises a double crank-rod
mechanism configured to transform the rectilinear
movement along a first axis (V1) of a rod (60) con-
nected to a drive device into a rectilinear movement
along a second axis (V2) of the drive rod (24).

Switchboard according to claim 4, wherein the first
axis (V1) and the second axis (V2) are transverse to
each other, preferably orthogonal.

Switchboard according to claim 4 or 5, wherein the
transmission device (25) comprises a first crank (62)
and a second crank (63) coupled to each other by
means of a connecting pin (64); the first crank (62)
having one end attached to the rod (60) and the sec-
ond crank (63) having one end attached to the drive
rod (24).
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10.

1.

12.

13.

Switchboard according to claim 6, wherein the hous-
ing seat (58) comprises a main cavity (65) configured
to house the second crank (63) and an accessory
cavity (66) configured to house the connecting pin
(64).

Switchboard according to claim 7, wherein the ac-
cessory cavity (66) is provided with at least one
groove for housing at least one respective sealing
ring (68).

Switchboard according to claim 7 or 8, wherein the
housing seat (58) comprises a service cavity (70),
which is in communication with the main cavity (65)
to allow access to the main cavity (65) and to allow
the attachment of the drive rod (24) to the second
crank (63).

Switchboard according to any one of the preceding
claims, wherein the containment body (7) comprises
a watertight box element (10), three first insulating
elements (12) and three second insulating elements
(11); the first opening and the second opening being
made on a wall of the box element (10).

Switchboard according to any one of the preceding
claims, wherein the switch-disconnector assembly
comprises:

- three first connectors (2);

- three second connectors (3);

- the three switch devices (5) being arranged
between the three first connectors (2) and the
three second connectors (3) respectively, and
being configured to selectively create an elec-
trical connection between the first connectors
(2) and the second connectors (3);

- the three-pole disconnector device (6) being
arranged between the three first connectors (2)
and the three switch devices (5) and being con-
figured to selectively disconnect the connection
between the switch devices (5) and the first con-
nectors (2);

the three switch devices (5) and the three-pole dis-
connector device (6) being separated by atleastone
insulating barrier (40; 140) and arranged on opposite
sides with respect to such insulating barrier (40;
140).

Switchboard according to claim 11, wherein the
switch devices (5) extend along respective longitu-
dinal axes (C1; C2; C3); the at least one wall (41;
141) extending along a plane parallel to the longitu-
dinal axes (C1; C2; C3).

Switchboard according to claim 11 or 12, wherein
the three switch devices (5) and the three-pole dis-
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connector device (6) are arranged side by side.

Switchboard according to claim 13, wherein each
switch device (5) comprises a moving device (16), a
fixed contact, electrically connected to the respective
second connector (3), and a movable contact,
moved by the moving device (16); the three-pole dis-
connector device (6) being arranged side by side
with the moving device (16).
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