EP 3 312 864 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 312 864 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
25.04.2018 Bulletin 2018/17

(21) Application number: 16290203.5

(22) Date of filing: 24.10.2016

(51) IntClL:

HO1H 31/32(2006.01) HO1H 31/00 (2006.07)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(71) Applicant: Siemens Aktiengesellschaft
80333 Miinchen (DE)

(72) Inventors:
e Carrante, Fabien
F-38130 Echirolles (FR)

e Harscoet, Fabrice
F-38420 Le Versoud (FR)
¢ Holzapfel, Johann
A-2134 Staatz-Kautendorf (AT)
¢ Wallner, Christian
D-91058 Erlangen (DE)
» Strassburger, Bert
D-91052 Erlangen (DE)

(74) Representative: Maier, Daniel Oliver

Siemens AG
Postfach 22 16 34
80506 Miinchen (DE)

(54) MULTIFUNCTIONAL SWITCH MODULE FOR HIGH VOLTAGE COMPACT SWITCHGEAR

(67)  Multifunctional switch module for high voltage
compact switchgear.

The present invention concerns a multifunctional
module (4) for a high voltage switchgear assembly, said
multifunctional module (4) being configured for connect-
ing a first equipment (1) to a second equipment (2), and
comprising:

- a housing (41) for enclosing an insulating space;

- a circuit-breaker (hereafter CB) (5) arranged in said
insulating space and configured for being connected to
the second equipment (2), wherein the CB (5) comprises
a mobile rod CBR (51), a first contact (52) and a second
contact (53), wherein the mobile rod CBR (51) is config-
ured for moving the first contact (52) along a longitudinal
axis X between a first position at which it is in contact
with the second contact (53) and a second position at
which it is distant from said second contact (53) in order
to interrupt a current flow between the first equipment (1)
and the second equipment (2) in order to protect the first
or second equipment from an overcurrent or overload;
- a switch (6) arranged in said insulating space, wherein
the switch (6) comprises at least one mobile connector
(61) that is mobile in translation along a longitudinal axis
Y between a disconnecting position configured for dis-
connecting the first equipment (1) from the CB (5), and
a connecting position configured for connecting the first
equipment (1) to the CB (5);

characterized in that the switch (6) comprises at least
one mobile rod SR (62) for moving said mobile connector

(61) from the disconnecting position to the connecting
position and vice versa, wherein the mobile rod SR (62)
and the mobile rod CBR (51) cross each other

61 mobile connector

FIG 2 2 %

first contact
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Description

[0001] The invention relates to the technical field of
arrangements for insulated switchgears usable in high-
voltage substations.

[0002] A classic high-voltage switchgear might be de-
scribed as a stacking or series of interconnected modules
(or components) having each a specific function. An ex-
ample is given by means of Figure 1A describing a switch-
gear known in the art. Said switchgear typically compris-
es the following components:

- abushing 1 connected to

- adisconnecting and earthing switch 2 connected to

- acircuit-breaker 3 connected to

- another disconnecting and earthing switch 4 con-
nected to

- acurrent transformer 5 connected to

- another bushing 6.

[0003] Among the disadvantages of prior art switch-
gears one finds notably their size, their high number of
enclosures and insulated supports. Forinstance, the sub-
station space available for such switchgear is sometimes
confined, and therefore compact solutions are required,
while full functionality is still needed.

[0004] Itis anobjective ofthe presentinvention to over-
come the previously mentioned disadvantages. This ob-
jective is solved by the measures taken in accordance
with the independent claim. Further advantageous em-
bodiments are proposed by the dependent claims.
[0005] According to an aspect of the invention, a mul-
tifunctional module (see component 234 in Figure 1B)
having both the function of the circuit-breaker and the
disconnecting and earthing switch is proposed. The ad-
vantage of using a multifunctional module in a switchgear
is to decrease the number of modules required for ac-
complishing the same functionalities, and by the same
way, the number of sealings and basically the costs for
producing the switchgear.

[0006] The present invention concerns therefore a
multifunctional module for a high voltage switchgear as-
sembly, said multifunctional module being configured for
connecting a first equipment to a second equipment, one
of said equipment being typically an upstream equipment
and the other one a downstream equipment, and com-
prising:

- ahousing for enclosing insulating space, said hous-
ing comprising for instance connecting parts for con-
necting said housing to another module housing, for
instance a current transformer module housing;

- acircuit-breaker (hereafter CB) arranged in said in-
sulating space, for instance encapsulated in said
housing, and configured for being connected to the
second equipment, wherein the CB comprises a mo-
bile rod CBR, a first contact and a second contact,
wherein the mobile rod CBR is configured for moving
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the first contact along a longitudinal axis X between
afirst position at which itis in contact with the second
contact and a second position at which it is distant
from said second contact in order to interrupt a cur-
rentflow between the first equipment and the second
equipment in order to protect the first or second
equipment (depending on the direction of the flow of
current between the first equipment and the second
equipment) from an overcurrent or overload

- a switch arranged in said insulating space, for in-
stance encapsulated in said housing, wherein the
switch comprises at least one mobile connector that
is mobile in translation along a longitudinal axis Y
between a disconnecting position configured for dis-
connecting the first equipment from the CB, and a
connecting position configured for connecting the
first equipment to the CB. Preferentially, the switch
is a disconnector and earthing switch (hereafter
DSES), wherein the disconnector switch is config-
ured for isolating the downstream equipment from
the upstream equipment and the earthing switch is
configured for earthing de-energized parts of the
module (or of the switchgear) and/or for short-
circuiting said parts at the same time;

characterized in that the switch comprises at least one
mobile rod SR for moving said connector from the dis-
connecting position to the connecting position and vice
versa, wherein the mobile rod SR and the mobile rod
CBR cross each otherin said insulating space. According
to the present invention, the motion of the mobile rod SR
and the motion of the mobile rod CBR are in particular
independent.

[0007] The presentinvention proposes that the mobile
rod CBR involved in the displacement in translation of
the first contact crosses at some point the mobile rod SR
that is involved in the displacement in translation of the
connector in order to gain compactness of the module
by crossing the kinematics involved in respectively the
displacement of the connector and the displacement of
the first contact. By this way, a compact module including
two functionalities might be obtained: a CB functionality
and a switch functionality in a compact housing.

[0008] In particular, at least one rod among the mobile
rod CBR and the mobile rod SR is mobile according to a
translational movement along its longitudinal axis. Pref-
erentially, at least one rod among the mobile rod CBR
and mobile rod SR is mobile according to a rotational
movement around its longitudinal axis. For instance, the
mobile rod CBR is mobile according to a translational
movement, notably along the longitudinal axis X, and the
mobile rod SR is a shaft mobile according to a rotational
movement around its longitudinal axis R, and a system
of cranks transforms said rotational movementin a trans-
lation along the longitudinal axis Y for the mobile con-
nector.

[0009] Preferentially, at least one rod among the mo-
bile rod CBR and the mobile rod SR extends along its
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longitudinal axis and comprises one part, located at the
crossing with the other rod among the mobile rod CBR
or the mobile rod SR, that is radially distant from its lon-
gitudinal axis in order to make or form an opening and
clear a free path for said other rod at said crossing. For
instance, the mobile rod CBR is a rod extending along
the longitudinal axis X and said part comprises an open-
ing in the form of a hole in the body of the mobile rod
CBR so that the mobile rod SR can extend through the
mobile rod CBR, i.e. trough said hole from one side of
the mobile rod CBR to the other side of the mobile rod
CBR. In this case, the opening is a cavity in one of the
rods among the mobile rod CBR and the mobile rod SR,
and said part is a wall of the cavity, wherein the cavity is
open so that the other rod goes through said cavity and
extends from one side of the rod to the other side of said
rod through said cavity. In other embodiments, said part
of one of the rods among the mobile rod CBR and mobile
rod SR may form a bridge that spans the other rod. In
particular, according to the presentinvention, atleastone
of the rods among the mobile rod CBR and the mobile
rod SR deviates from its main axis of extension, for in-
stance from its longitudinal axis, in order to partially sur-
round the other rod at their crossing location.

[0010] The present invention also concerns a switch-
gear assembly suitable for high voltage, said switchgear
assembly comprising:

- atleast one bushing;

- atleast one DSES;

- acCB;

- acurrent transformer (hereafter CT);

characterized inthat the DSES and the CB are comprised
in a multifunctional module as described above.

[0011] Further description and details of the invention
will be described now on the basis of embodiments illus-
trated by the following figures:

Figure 1 A) schematic illustration of a switchgear
known in the art; B) schematic illustrtion of a
switchgear according to the invention.

side view of schematic illustration of a mul-
tifunctional module according to the inven-
tion.

Figure 2

schematic illustrations of different embodi-
ments A-D of rod crossings according to the
present invention, showing for each rod
crossing A-D a side view on the left and a
top view on the right.

Figure 3

Figure 4  schematicillustrations of a preferred embod-

iment of the invention.
Figure 5 schematicillustration of a crossing according
to the invention.
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[0012] Figure 1A shows a schematic view of a switch-
gear assembly known in the art and as previously de-
scribed. Said switchgear is formed by a series of modules
or components having each a specific functionality, like
aCT,oraDSES, oraCB. The presentinvention proposes
to merge at least two modules having each a different
functionality, typically a switch and a CB module, into a
single module comprising both functionalities, i.e. the
switch and CB functionalities. Such a merging of func-
tionalities inside a single module or component is illus-
trated in Figure 1B that allows a comparison between the
prior art technique and the present invention. Figure 1B
schematically illustrates a switchgear according to the
invention. Said switchgear comprises for instance a
bushing 6 connected to a current transformer 5 connect-
ed to a multifunctional module 234 according to the in-
vention, itself connected to another bushing 1. The mul-
tifunctional module 234 includes notably a CB and a
switch functionality, for instance the DSES functionalities
of the components 2 and 4, and replaces thus the com-
ponents DSES 2, DSES 4 and CB 3 of Figure 1A. Due
to the replacement of three components (2, 3, 4) of the
switchgear according to Fig. 1A by a single component
(234) for the switchgear according to Fig. 1B, one advan-
tageously obtains a more compact switchgear compared
to switchgears known in the art where said functionalities
are separated in dedicated modules.

[0013] Figure 2 presents a side view cut scheme of a
multifunctional module 4 according to the invention. Said
multifunctional module 4 is configured for connecting a
first equipment 1 to a second equipment 2. For instance,
the first equipment 1 might comprise a bushing connect-
ed to a CT, itself connected to straight connector config-
ured for interacting with a mobile connector 61 of a switch
6 of the multifunctional module 4. Said multifunctional
module 4 comprises for instance a housing 41 enclosing
an insulating space for the switch 6 and a CB 5. The
mobile connector 61 is mobile in translation along a lon-
gitudinal axis Y between a disconnecting position at
which it is disconnected from the first equipment 1, for
instance from the straight connector, and a connecting
position at which it is connected to the first equipment 1,
for instance to the straight connector. A mobile rod SR
62 of the switch is preferentially mechanically connected
to said mobile connector 61 for translating the latter be-
tween a connecting position at which it connects the CB
5 to the first equipment 1 and a disconnecting position
at which it disconnects the CB 5 from the first equipment
1, the CB 5 being notably configured for preventing an
overcurrent flowing between the first equipment 1 and a
second equipment 2 that is connected to the CB 5. Said
second equipment 2 may comprise for instance a bush-
ing connected to another CT, itself connected to a second
contact 53 of the CB 5. Typically, the CB 5 comprises a
mobile rod CBR 51, a first contact 52 and said second
contact 53, wherein the mobile rod CBR 51 is mechani-
cally connected to the first contact 52 for moving the latter
along a longitudinal axis X between a first position at
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which it is in contact with the second contact 53 and a
second position at which it is distant from said second
contact 53 in order to interrupt said overcurrent flowing
between the first equipment 1 and the second equipment
2.

[0014] According to the present invention and as
shown in Fig. 2, the mobile rod SR 62 that is configured
for moving said connector 61 from the disconnecting po-
sition to the connecting position and vice versa crosses
the mobile rod CBR 51, said crossing of the rods involved
in the displacement of the mobile first contact 52 and the
mobile connector 63 allowing to merge the switch and
CB functionality in a single compact module. The cross-
ing of the rods according to the invention is schematically
illustrated by Figure 5 for a better comprehension. In par-
ticular, by crossing, it has to be understood that the pro-
jection of one of the rods (i.e. the mobile rod SR 62, or
respectively the mobile rod CBR 51) on a plan comprising
the longitudinal axis of the other rod (i.e. comprising the
longitudinal axis of the mobile rod CBR 51, orrespectively
the longitudinal axis of the mobile rod SR 62), wherein
said plan is parallel to the longitudinal axis of said one of
the rod (i.e. to the mobile rod SR 62, or respectively to
the mobile rod CBR 51) forms a cross with the projection
of said other rod (i.e. with said mobile rod CBR 51, or
respectively with the mobile rod SR 62) on said same
plan, wherein the projections of said rods intersects at
the center of a cross. Taking the concrete case of Figure
5, the plan XY’ is a plan comprising the longitudinal axis
LY of the mobile rod SR 62. It is possible to rotate said
plan X'Y’ around said longitudinal axis LY so that it be-
comes parallel to the longitudinal axis LX of the mobile
rod CBR 51. According to the present invention, a longi-
tudinal axis of the mobile rod SR or CBR is an axis ex-
tending from one extremity of the rod to the other extrem-
ity of the rod according to a length of the rod, and that is
preferentially an axis of rotation and/or of translation of
the rod when said rod is moving for displacing the contact
it is connected to (i.e. the mobile connector 61 for the
mobile rod SR, wherein said mobile connector 61 is for
instance movable along the axis Y, and the first contact
52 for the mobile rod CBR, wherein said first contact 52
is for instance movable along the axis X). According to
the present invention, the plan X'Y’ comprises thus the
longitudinal axis LY ofthe mobilerod SR 62 andis parallel
to the longitudinal axis LX of mobile rod CBR 51. By pro-
jecting according to an axis Z’ perpendicular to the plan
XY’ the mobile rod CBR 51 on said plan XY’ (said pro-
jection beingillustrated by the arrows P) and by projecting
also the mobile rod SR 62 on said plane X’Y’, one obtains,
according to the present invention, a crossing C of the
projections. In particular, the mobile rod CBR 51 and the
mobile rod SR cross each other according to an angle
comprised between 60-120°, with 70-90° as preferred
values, when projected on said plan.

[0015] Figure 3 shows different embodiments A-D for
the crossing of the mobile rod CBR 51 and the mobile
rod SR 62 according to a side view (on the left) and top
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view (on the right) that might be implemented in the mul-
tifunctional module according to Fig. 2. According to the
schemes of Fig. 3, the rods cross each other perpendic-
ularly, but this is not an essential feature. Indeed, as ex-
plained above, the crossing angle might be different from
90°.

[0016] According to Fig. 3A - 3C, the mobile rod CBR
51 extends along its longitudinal axis that is, according
to the preferred embodiment of Figure 3 the longitudinal
axis X, and comprises a part, located at the crossing with
the mobile rod SR 62, that is radially distant from its lon-
gitudinal axis represented by the axis X in order to form
an aperture or opening 511 and clear a free path for the
mobile rod SR 62 at said crossing. Preferentially, said
opening 511 extends along part of the length of the mobile
rod CBR 51, wherein the length L of this opening 511 is
greater than the width SR_W of mobile rod SR 62 meas-
ured along the length of the mobile rod CBR 51 so as to
let the mobile rod SR 62 pass through said aperture while
allowing a motion of the mobile rod CBR 51 for moving
the first contact 52 along the longitudinal axis X between
the first position at which it is in contact with the second
contact 53 and the second position at which it is distant
from said second contact 53. Thanks to this opening 511,
the rods cross each other and may each move independ-
ently from the other for moving respectively the mobile
connector 61 for the mobile rod SR 61 and the first contact
52 for the mobile rod CBR 51. According to Fig. 3A, said
opening 511 completely surrounds the mobile rod SR 62
so that the latter is enclosed in said opening 511 in a
projection of the crossing. For instance a projection of
the mobile rod SR 62 on a plan perpendicular to the lon-
gitudinal axis of the mobile rod SR 62 and that cuts the
mobile rod CBR 51 along its length is enclosed in said
opening (see the top view of Fig. 3A). Fig. 3B shows
another embodiment of said opening 511, wherein the
mobile rod CBR 62 comprises a first part 512 and a last
part 514 extending along the longitudinal axis of the mo-
bile rod CBR 51, and a middle part 513 located between
the first part 512 and the last part 513 that extends from
the first part 512 to the last part 513 while being distant
from the longitudinal axis of the mobile rod CBR 51, in
order to create said opening 511, said opening 511 form-
ing for instance an aperture centralized around the lon-
gitudinal axis of the mobile rod. According to Fig. 3C, the
opening 511 is formed by the space comprised around
the longitudinal axis between two arms 515 and 516 of
the mobile rod CBR 51 that connect each a first part 512
to alast part 514 of the mobile rod CBR 51 so as to create
between said first part 512 and said last part 514 a free
space along said longitudinal axis of the mobile rod CBR
51 for the mobile rod SR 62, said free space being the
opening 511, said first and last parts extending along the
longitudinal axis of the mobile rod CBR 51.

[0017] The preferred embodiments according to Fig.
3A-3C comprise a mobile rod CBR and a mobile rod SR
moving preferentially according to a translational dis-
placement along their long axis for displacing the mobile
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connector 61 or the first contact 62. Typically, the mobile
rod SR is arranged substantially vertically compared to
the mobile rod CBR which is arranged substantially hor-
izontally. Figure 3D proposes another preferred embod-
iment, wherein both the mobile rod CBR 51 and the mo-
bile rod SR 62 are arranged substantially horizontally,
wherein for instance, the mobile rod CBR 51 is mobile
according to a translational movement along its longitu-
dinal axis, and the mobile rod SR 62 is a shaft mobile
according to a rotational movement around its longitudi-
nal axis Z. Preferentially, the longitudinal axis of the mo-
bile rod CBR and of the mobile rod SR are in a same
plane, for instance in a horizontal plane.

[0018] According to the embodiment of Fig. 3D, which
is also shown in Fig. 4A and 4B, the mobile rod CBR 51
comprises anopening 511 in the form of a cavity arranged
around the longitudinal axis of the mobile rod CBR 51
and extending along part of the length of the mobile rod
CBR 51, in the body of the mobile rod CBR 51 (i.e. inside
said mobile rod CBR), said cavity comprising at least two,
preferentially three or four apertures or windows to the
outside, each extending along a part of the length of the
mobile rod CBR 51 for allowing on one hand the crossing
of the mobile rod CBR 51 with the mobile rod SR 62 and
on the other hand a motion of an articulated arm mechan-
ically connecting the mobile rod SR 62 to the mobile con-
nector 61 so as to authorize an independent motion of
the first contact 52 and the mobile connector 61.

[0019] In particular, the cavity of the mobile rod CBR
comprises one or two windows or apertures, for instance
a first window, and optionally a second window, wherein
the mobile rod SR 62 extends from the outside of said
cavity, through the first window to the inside of said cavity,
and optionally further extends from the inside of said cav-
ity through the second window facing the first window to
an opposite outside of said cavity. Preferentially, the mul-
tifunctional module comprises a SR drive connected to
one of the extremities of the mobile rod SR 62 and con-
figured for driving said mobile rod SR into rotation around
its longitudinal axis, wherein the other one of said ex-
tremities of the mobile rod SR 62 might be for instance
supported into rotation by the housing of the multifunc-
tional module, typically by a bearing.

[0020] The cavity might also comprise a third or op-
tionally a fourth window or aperture through which said
articulated arm extends from inside the cavity to the out-
side of the cavity in direction of the mobile connector 61,
said articulated arm being configured for transforming
the rotational motion of the mobile rod SR in a transla-
tional motion of the mobile connector 61. For instance,
said articulated arm comprises a crank 63 comprising a
first extremity and a second extremity, wherein the first
extremity is fixed to the mobile rod SR 62 inside said
cavity and said second extremity is connected to a crank
rod 64, wherein said crank 63 is configured for being
driven into rotation by the mobile rod SR around the lon-
gitudinal axis of said mobile rod SR 61, the driving into
rotation of said crank 63 according to a first direction of
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rotation resulting in a rotational motion of its second ex-
tremity from the inside of the cavity to the outside of the
cavity through said third window in direction of the mobile
connector 61, said second extremity putting itself into
motion the crank rod 64 that is fixed at one extremity and
by means of a rotational joint to the crank 63 and at its
other extremity and by means of another rotational joint
to the mobile connector 61, so that the rotational move-
ment of the mobile rod SR 62 according to said first di-
rection of rotation is transformed into a translational
movement of the mobile connector 61 by means of the
kinematics of the articulated arm formed by the crank 63
and the crank rod 64, said translational movement mov-
ing the mobile connector 61 from the disconnecting po-
sition to the connecting position, i.e. away from the cavity,
when the mobile rod SR 62 rotates according to said first
direction of rotation (see Fig. 4B) so as to establish an
electric contact with the first equipment by means of the
mobile connector 61, and inversely, said translational
movement moving the mobile connector 61 from its con-
necting position to its disconnecting position, i.e. closer
to the cavity (see Fig. 4A), when the mobile rod SR 62
rotates according to a second direction of rotation oppo-
site to the first direction of rotation so as to break the
electric contact with the first equipment and bring the
mobile connector to its disconnecting position. According
to the embodiment of Fig. 3D, the crank 63 and the mobile
rod SR 62 are joined together so that the crank 63 rotates
together with the mobile rod SR 62, while the crank rod
64 is rotatably connected to the crank 63 and to the mobile
connector 61 for instance by means of bearings.

[0021] Optionally, and as illustrated in Fig. 4, the artic-
ulated arm comprises another crank rod 65, rotatably
connected to the crank 63 and to an earthing connector
66. For instance, said another crank rod 65 has one of
its extremities connected to the second extremity of the
crank 63, notably by means of a rotational joint, and has
its other extremity connected to the earthing connector
66, notably also by means of a rotational joint. According
to the embodiment of Fig. 4, the rotation of the crank 63
is further configured for putting into motion at the same
time not only the crank rod 64 moving at least partially
from the inside of the cavity to the outside of the cavity
through said third window, but also said other crank rod
65 that may move at least partially from the inside of the
cavity to the outside of the cavity through a fourth window
facing the third window. Said other crank rod 65 is con-
figured for driving the earthing connector into a transla-
tional motion from a connecting position to a disconnect-
ing position and vice versa, wherein the rotation of the
mobile rod SR 62 according to the first direction of rotation
is configured for disconnecting the earthing connector
from the earth while establishing the electrical contact
between the mobile connector 61 and the firstequipment,
and the rotation of the mobile rod SR 62 according to the
second direction of rotation is configured for connecting
said earthing connector to the earth while breaking the
above-mentioned electric contact of the mobile connec-
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tor 61 with the first equipment.

[0022] In particular, the rotation of the crank 63 takes
place between a first extreme position and a second ex-
treme position, wherein at the first extreme position, the
second extremity of the crank 63 is located closer to the
mobile connector 61 than to the earthing connector 66,
and at the second extreme position, said second extrem-
ity is located closer to the earthing connector than to the
mobile connector 61. Between the first extreme position
and the second extreme position, the crank 63 may have
a rest position, wherein the second extremity is prefer-
entially located inside said cavity. Typically, for joining
the first extreme position, the second extremity of the
crank 63 leaves the inside of the cavity for the outside of
the cavity through the third window, pushing according
to a rotational movement in said first direction the crank
rod 64 upward and at the same time pulling the crank rod
65 upward, said motion upward of the crank rods 64 and
65 driving into motion respectively the mobile connector
61 that is pushed upward by the crank rod 64 according
to a translational movement in direction of the connecting
position and the earthing connector that is pulled upward
by the crank rod 65 according to a translational move-
ment that moves it away from its connecting position.
Typically, for joining the second extreme position, the
second extremity of the crank 63 leaves the inside of the
cavity for the outside of the cavity through the fourth win-
dow opposite to the third window, pulling according to a
rotational movement in said second direction the crank
rod 64 downward and at the same time pushing the crank
rod 65 downward, said motion downward of the crank
rods 64 and 65 driving into motion respectively the mobile
connector 61 that is pulled downward by the crank rod
64 according to a translational movement that moves it
away from its connecting position and the earthing con-
nector that is pushed downward by the crank rod 65 ac-
cording to a translational movement in direction of its
connecting position. Preferentially, at the rest position of
the crank 63, and as shown in Fig. 4A, both the mobile
connector 61 and the earthing connector 66 are discon-
nected respectively from the first equipment and from the
earth. The motion of the second extremity of the crank
63 from its position wherein the crank 63 is at the rest
position to its position wherein the crank 63 is at its first
extreme position is notably configured for connecting the
mobile connector 61 to the first equipment, while main-
taining the earthing connector disconnected from the
earth (see Fig. 4B). The motion of the second extremity
of the crank 63 from its position wherein the crank 63 is
at the rest position to its position wherein the crank 63 is
at its second extreme position is configured for connect-
ing the earthing connector 66 to the earth, while main-
taining the mobile connector 61 disconnected from the
first equipment. The crank 63 can move from its rest po-
sition to the first or the second extreme position and in-
versely for establishing or breaking an electrical contact
with the first equipment or the earth. Preferentially, the
longitudinal axis of the crank 63 that goes from the first
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extremity to the second extremity of the crank 63 is sub-
stantially parallel to or aligned with the longitudinal axis
of the mobile rod CBR 51 and located inside the cavity
when the crank 63 is at said rest position. The motion of
the crank 63 then may take place upward (i.e. according
to said first direction of rotation) through the third window
or respectively downward (i.e. according to said second
direction of rotation) through the fourth window in order
to push the mobile connector 61 and pull the earthing
switch or respectively to pull the mobile connector 61 and
push the earthing switch.

[0023] As shown in Fig. 4A and 4B, the driving mech-
anism 7 controlling the motion of the mobile rod CBR for
moving the first contact 52 along the longitudinal axis X
from its second position to its first position in contact with
the second contact 53 is independent from the SR drive
that controls the rotation according to said first direction
of rotation or said second direction of rotation of the mo-
bile rod SR 62. The length of the cavity of the mobile rod
CBR 51 allows a complete motion of the crank 63 from
its first extreme position to its second extreme position
and vice versa when the first contact 62 is connected to
the second contact 53 and also when it is disconnected
from the second contact 53.

[0024] The multifunctional module 4 shown in Fig. 4
might be typically used for a gas insulated switchgear
wherein the housing 41 of the multifunctional module 4
is configured for hermetically enclosing the insulated gas,
said gas surrounding notably the articulated arm and the
mobile rod SR 62. According to Fig. 4, the switch is pref-
erentially a DSES, wherein the mobile rod SR 62 is a
shaft with rotation axis Z (see Fig. 3D), wherein the ro-
tation of said shaft around its rotation axis Z is configured
for moving the mobile connector 61 and the earthing con-
nector 66 of the DSES between connecting and discon-
necting positions, wherein when the mobile connector 61
is in the connecting position, it is configured for connect-
ing the upstream equipment to the downstream equip-
ment and the earthing connector is not connected to the
earth, and wherein when the earthing connector 66 is in
the connecting position, it is configured for connecting
the multifunctional module to the earth and the mobile
connectoris disconnected from the upstream equipment.
According to the particular embodiment of Fig. 4, the mo-
bile rod CBR 51 preferentially surrounds at least partially
the mobile rod SR 62, so that the rotation axis Z of the
mobile rod 62 (which is actually the same as the longitu-
dinal axis of the mobile rod SR 62) and the longitudinal
axis of the mobile rod CBR 51 are crossing when con-
sidering a top view of the multifunctional module (see
right figure 3D) and so that the mobile rod SR 62 goes
through the mobile rod CBR when considering a side
view of the module (see right figure 3D or Fig. 4).
[0025] In conclusion, the present invention proposes
acrossed path kinematics forthe CB and a switch, where-
in said switch is in particular a DSES, wherein the mobile
rod SR 62, whose motion (rotation and/or translation)
allows to connect/disconnect an upstream equipment
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to/from a downstream equipment by moving the mobile
connector 61, and the mobile rod CBR 51, whose trans-
lation allows to connect/disconnect the first contact 52
to/from the second contact 53, are crossing each other
when projecting the mobile rod SR 62 on a plan compris-
ing the mobile rod CBR 51, wherein said plan is parallel
to the mobile rod SR 62. Finally, according to the detailed
description in relation with the drawings, the mobile rod
CBR 51 comprises an opening for allowing the crossing
with the mobile rod SR 62. Nevertheless, the role of the
rods might be inverted so that the mobile rod SR 62 com-
prises said opening so as to allow the crossing with the
mobile rod CBR 51. In this case, the role and features of
the mobile rod CBR 51 and the mobile rod SR 62 would
be inverted in the detailed description of the figures.

Claims

1. Multifunctional module (4) for a high voltage switch-
gearassembly, said multifunctional module (4) being
configured for connecting a first equipment (1) to a
second equipment (2), and comprising:

- a housing (41) for enclosing an insulating
space;

- a circuit-breaker (hereafter CB) (5) arranged
in said insulating space and configured for being
connected to the second equipment (2), wherein
the CB (5) comprises a mobile rod CBR (51), a
first contact (52) and a second contact (53),
wherein the mobile rod CBR (51) is configured
for moving the first contact (52) along a longitu-
dinal axis X between a first position at which it
is in contact with the second contact (53) and a
second position at which it is distant from said
second contact (53) in ordertointerrupta current
flow between the firstequipment (1) and the sec-
ond equipment (2) in order to protect the first or
second equipment from an overcurrent or over-
load;

- a switch (6) arranged in said insulating space,
wherein the switch (6) comprises at least one
mobile connector (61) that is mobile in transla-
tion along a longitudinal axis Y between a dis-
connecting position configured for disconnect-
ing the first equipment (1) from the CB (5), and
a connecting position configured for connecting
the first equipment (1) to the CB (5);

characterized in that

the switch (6) comprises at least one mobile rod SR
(62) for moving said mobile connector (61) from the
disconnecting position to the connecting position
and vice versa, wherein the mobile rod SR (62) and
the mobile rod CBR (51) cross each other.

2. The multifunctional module (4) of claim 1, wherein
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the switch (6) is a disconnector and earthing switch
(hereafter DSES), wherein the disconnector switch
is configured for isolating one of the first or second
equipment from the other one and the earthing
switch is configured for earthing de-energized parts
of the module.

3. The multifunctional module (4) of any one of the pre-
ceding claims, wherein at least one rod among the
mobile rod CBR (51) and the mobile rod SR (62) is
mobile according to a translational movement along
its longitudinal axis.

4. The multifunctional module (4) of any one of the pre-
ceding claims, wherein at least one rod among the
mobile rod CBR (51) and mobile rod SR (62) is mo-
bile according to a rotational movement around its
longitudinal axis.

5. The multifunctional module (4) of claim 4, wherein
at least one rod among the mobile rod CBR (51) and
the mobile rod SR (62) extends along its longitudinal
axis and comprises one part, located at the crossing
with the other rod among the mobile rod CBR (51)
or the mobile rod SR (62), thatis radially distant from
its longitudinal axis in order to make an opening (511)
and clear a free path for said other rod at said cross-

ing.

6. The multifunctional module (4) of claim 5, wherein
said other rod extends at least partially through said
opening (511).

7. The multifunctional module (4) of claim 5 or 6, where-
in said part forms a bridge that spans said other rod.

8. The multifunctional module (4) of claim 5 or 6, where-
in said opening (511) is a cavity in said rod and said
part is a wall of the cavity, wherein the cavity is open
so that the other rod goes through said cavity and
extends at least partially through said cavity.

9. The multifunctional module (4) according to one of
the claims 1 to 8, wherein at least one of the rod
deviates from its longitudinal axis in order to partially
surround the other rod.

10. Switchgear assembly comprising

- at least one bushing;

- at least one switch (6);

-aCB (5);

- a current transformer;

characterized in that the CB (5) and the switch
(6) are comprised in a multifunctional module
(4) according to one of the claims 1-9.
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