EP 3 786 999 B1

Patent Office

s et (11) EP 3 786 999 B1

(1 9) ’ e Hllm”“l”m||m||‘||HHH|||H|H| |m”|”|‘l“”l“mll‘“l”ll‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) International Patent Classification (IPC):
of the grant of the patent: HO1H 31/02(2006.01) HO1H 31/30 (2006.07)

01.03.2023 Bulletin 2023/09
(562) Cooperative Patent Classification (CPC):

(21) Application number: 19194582.3 HO1H 31/023; HO1H 31/30

(22) Date of filing: 30.08.2019

(54) ROTARY UNIT FOR A HIGH VOLTAGE SWITCHING DEVICE
DREHEINHEIT FUR EIN HOCHSPANNUNGSSCHALTVORRICHTUNG
UNITE ROTATIVE POUR DISPOSITIF DE COMMUTATION HAUTE TENSION

(84) Designated Contracting States: (72) Inventors:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB * KOMMA, Viswanatha Reddy
GRHRHUIEISITLILTLULV MC MK MT NL NO 500054 Hyderabad (IN)
PL PT RO RS SE SI SK SM TR * MOGATALA, Sateeswara Reddy
500084 Hyderabad (IN)
(43) Date of publication of application: « ROHMANN, Mariusz
03.03.2021 Bulletin 2021/09 13469 Berlin (DE)
« SCHRADER, Dirk
(73) Proprietor: Siemens Energy Global GmbH & Co. 13158 Berlin (DE)
KG
81739 Miinchen (DE) (56) References cited:

DE-A1-2009 759 DE-U-6917 027
DE-U- 7 308 666 US-A-3 339 037

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 3 786 999 B1 2

Description

[0001] The present disclosure relates to switching de-
vices such as air-insulated disconnectors. More particu-
larly, the present disclosure relates to a rotary unit typi-
cally employed in disconnectors such as a center-break
type, a double-break type disconnector, a knee-type, a
vertical break type, a pantograph type, and/or a semi-
pantograph type disconnector having turning/operating
insulators installed on a rotary unit.

[0002] A switching device, as known for example from
DE 20 09 759 A1 and US 3 339 037 A, is for example a
disconnector. A disconnector is an essential part of elec-
trical power substations. A disconnector indicates a vis-
ible isolating distance via an air-isolated gap. A discon-
nector is an assembly having a function of assuring an
interruption of voltage supply line to the switchgear when
the disconnector is open, thus isolating the switchgear
from electric supply. A disconnector typically includes
various configurations such as horizontal break, vertical
break, pantograph, etc.

[0003] FIG 1A is a perspective view of an active part
of a switching device 100 such as a horizontal center-
break type disconnector according to state of the art. The
switching device 100 has movable current path arms
101A and 101B detachably coupled to each other and
capable of rotation to occupy two positions, namely a
closed position and an open position. The configuration
shown in FIG 1A represents the closed position wherein
the moving arms 101A and 101B are in electrical contact
with each other via a main contact system 103. In the
open position, the moveable contact arms 101A and
101B rotate so as to break the electrical contact between
them. Each of the moveable contactarms 101Aand 101B
are connected to the electricity supply and to the distri-
bution bus bars via transfer contact systems 102C and
102D having rotatable terminal stems 102A and 102B
respectively. Each of the terminal stems 102A and 102B,
the moveable contactarms 101A and 101B, and the main
contact system 103, are supported by insulators 104A
and 104B which are in turn supported by a base frame
106. The base frame comprises rotary units 105 and
105B that incorporate a rotation drive mechanism pro-
viding linear and/or rotary movement to the insulators
104A and 104B and the contact system 103 thereby,
leading to making and breaking of the current path be-
tween the moveable contact arms 101A and 101B. The
rotary units 105A and 105B typically comprise ball-bear-
ings, shaft, disc, etc., designed for handling high mechan-
ical loads.

[0004] FIG 1B is a perspective view of the base frame
106, according to state of the art, of the switching device
100 shown in FIG 1A. Each of the rotary units 105A and
105B (also known as rotary base units, rotary stool bases,
rotary pedestals, etc.) of the base frame 106, enables
transmission of a linear motion to a rotary motion. Typi-
cally, these rotary units 105A and 105B are casted or
welded. Moreover, these are typically, semi-integrated
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to the substructure or base frame 106. These conven-
tional variants of the rotary units 105A and 105B, require
high efforts for managing any variations in design spec-
ifications. Furthermore, these conventional variants of
the rotary units 105A and 105B also demand additional
items and/or elements for stabilizing the base frame 106,
for applications especially, with additional mechanical
stresses and/or environment stress due to increased ter-
minal size, wind, and/or seismic loads, beyond standard-
izations.

[0005] Accordingly, itis an object of the present inven-
tion, to provide a switching device with a rotary unit con-
figured such that the efforts required to accommodate
design variations are reduced without compromising on
mechanical stability.

[0006] The switching device disclosed herein achieves
the aforementioned object by a rotary unit which has a
shape of a concave polygon and a near complete inte-
gration into the base frame.

[0007] Disclosed herein is a switching device, for ex-
ample, a high voltage disconnector such as a center
break type disconnector or a double side break type dis-
connector. The switching device disclosed herein com-
prises movable current path arms detachably coupled
with one another, for controlling transfer of electrical cur-
rent therebetween. The switching device comprises at
least one insulator operably connected with the move-
able current path arms. The switching device comprises
abase frame supporting the insulators and the moveable
current path arms.

[0008] The switching device comprises atleast one ro-
tary unit physically integrated with the base frame and
configured to support the insulator(s). The rotary unit
transfers torque to the moveable current path arms via
insulators for making and breaking of the electrical con-
tact. As used herein, "physically integrated" refers to a
rigid attachment between the rotary unit and the base
frame such that the rotary unitis installed at least partially
within the base frame and not completely above the base
frame. This physical integration results in a significant
stabilization effect on the base frame and partially elim-
inates stabilizing or stiffening elements used for enhanc-
ing mechanical strength of the base frame.

[0009] The rotary unitis configured as a hollow mem-
ber defining a space there-within. The space is centrally
defined in the rotary member such that the physical di-
mensions of this defined space are based on one or more
elements to be accommodated there-within. The ele-
ments comprise, for example, bearings, bearing seats,
a turning shaft, etc., to transmit the rotary movement to
the insulators.

[0010] The rotary unitis configured as a generally con-
cave polygon. As used herein, "generally concave poly-
gon" refers to a three-dimensional structure having at
least one concave surface. The generally concave poly-
gon is, for example, a star-shaped unit. The rotary unit
comprises one or more concave surfaces. The rotary unit
is, for example, a triangular, a quadrangular, a polygonal,
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etc., structure having one or more concave surfaces. To
make the surfaces concave, the rotary unit is configured
by an extrusion manufacturing or a casting manufactur-
ing process, that is, either the material from the surfaces
is removed, that is, extruded or a cast is developed so
as to form one or more concave surfaces. According to
one aspect of the present disclosure, an amount of ma-
terial to be retained in the rotary unit is a function of the
space required to be defined inside the rotary unit to ac-
commodate the bearing, the bearing seats, and/or the
turning shaft. According to another aspect of the present
disclosure, the amount of material to be retained is a
function of the mechanical stability required to support
the insulator(s) and/or to be imparted to the base frame
so that an equal distribution of mechanical stresses oc-
curs across the rotary unit. The concave surfaces of the
rotary unit provide cost optimized manufacturing due to
reduced machining efforts. Moreover, with casting man-
ufacturing the material requirements are significantly de-
creased thereby, decreasing costs associated therewith.
[0011] One or more concave surfaces of the rotary unit
are physically disposed against one or more channels of
the base frame so as to be in rigid contact with the base
frame. The rigid connection between the rotary unit and
the base frame is achieved via fasteners comprising, for
example, screws, nuts, studs, etc. According to one as-
pect of the present disclosure, due to the concave sur-
faces, the rotary unit assumes an isotoxal geometry, for
example, having a top and a bottom surface shaped as
a multi-vertex star, for example, a three-point star, a four-
point star, or even an eight-point star. The star-shaped
geometry optimizes weight of the rotary unit while ena-
bling easy integration within the base frame. According
to this aspect, one or more vertices of the rotary unit are
physically disposed against the channels. According to
this aspect, the rotary unit is configured to have orifices
drilled or punched along a length wise edge at each of
the vertices that are physically disposed against the
channels. The fasteners can be installed in these orifices
to affix the rotary unit to the channels. According to an-
other aspect of the present disclosure, the rotary unit
assumes a hyperboloid shape with a top and a bottom
surface shaped as a multi-vertex star. According to this
aspect, only as much material is retained, as required for
providing a surface area for supporting one or more el-
ements such as the turning shaft, the bearing, the insu-
lators, etc.

[0012] The above mentioned and other features of the
invention will now be addressed with reference to the
accompanying drawings of the present invention. The
illustrated embodiments are intended to illustrated, but
not limit the invention.

[0013] Thepresentinventionis further described here-
inafter with reference to illustrated embodiments shown
in the accompanying drawings, in which:

FIG 1A is a perspective view of an active part of
a switching device such as a horizontal
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center-break type disconnector accord-
ing to state of the art.
FIG 1B is a perspective view of the base frame,
according to state of the art, of the switch-
ing device shown in FIG 1A.
FIG 2 illustrates a rotary unit according to an
embodiment of the present disclosure,
integrated within a base frame.
FIGS 3A-3B illustrate different views of the rotary unit,
according to an embodiment of the
present disclosure having two concave
surfaces.
FIGS 4A-4B illustrate different views of the rotary unit,
according to an embodiment of the
present disclosure having four concave
surfaces.

[0014] Various embodiments are described with refer-
ence to the drawings, wherein like reference numerals
are used to refer like elements throughout. In the follow-
ing description, for the purpose of explanation, numerous
specific details are set forth in order to provide thorough
understanding of one or more embodiments. It may be
evident that such embodiments may be practiced without
these specific details.

[0015] FIG 2 illustrates a rotary unit 201 according to
an embodiment of the present disclosure, integrated
within a base frame 106. The rotary unit 201 is physically
disposed against channels 106A and 106B of the base
frame 106. The rotary unit 201 is affixed inside the base
frame 106 via screws, nuts, studs, etc. This configuration
provides the required stability and/or stiffness to the base
frame 106 thereby, at least partially eliminating additional
stiffening elements. As shown in FIG 2, a turning shaft
202 is centrally disposed inside the rotary unit 201 with
help of bearings (not shown) and bearing seats (not
shown). The turning shaft 202 transfers rotary movement
to one or more of the insulators 104A and 104B shown
in FIG 1A. This transfer of movement is achieved via a
turn table 203 positioned over the turning shaft 202.
[0016] FIGS 3A-3B illustrate different views of the ro-
tary unit 201, according to an embodiment of the present
disclosure having two concave surfaces 201B. FIG 3A
is a perspective view of the rotary unit 201. FIG 3B is a
plan view, thatis, a top view of the rotary unit 201 shown
in FIG 3A. Therotary unit 201 is a hollow member defining
a space 201C there-within. The space 201C accommo-
dates the turning shaft 202 shown in FIG 2. The rotary
unit 201 has a generally cuboidal shape with two concave
surfaces 201B and two nearly flat surfaces 201E. Due to
the concave surfaces 201B, the rotary unit 201 has a
generally star shape with four corners. Each of the nearly
flat surfaces 201E is disposed against channels 106A
and 106B respectively. Around the corners there are flat
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surfaces 201A. Multiple orifices 201D are drilled into the
flat surfaces 201A adjacent to the nearly flat surfaces
201E, to hold the fasteners such as screws, studs, etc.,
to be affixed to the channels 106A and 106B of the base
frame 106. The rotary unit 201 is configured as a gener-
ally concave polygon, for example, by extruding material
from the surfaces 201B and 201E. Amount of material
extruded from the surfaces 201B make them concave
compared to the material extruded from surfaces 201E
making them nearly flat. The bearing or the space 201C
required to be defined by the rotary unit 201 and/or the
fastening mechanism used for affixing the rotary unit 201
to the channels 106A and 106B defines an amount of
material that can be extruded from the rotary unit 201.
[0017] FIGS 4A-4B illustrate different views of the ro-
tary unit 201, according to an embodiment of the present
disclosure having four concave surfaces 201B. FIG 4A
is a perspective view of the rotary unit 201 and is another
embodiment of the rotary unit 201 shown in FIGS 3A-3B.
FIG 4B is a plan view, that is, a top view of the rotary unit
201 shown in FIG 4A. The rotary unit 201 shown in FIG
4A has comparatively more material extruded from all
four surfaces 201B making them concave surfaces 201B
thereby, making the rotary unit 201 a generally star-
shaped unit having four corners or vertices. The rotary
unit 201 has flat surfaces 201A around these four cor-
ners. Multiple orifices 201D are drilled on the flat surfaces
201A through which fasteners are inserted so as to affix
the rotary unit 201 to the channels 106A and 106B.
[0018] The rotary unit 201 shown in FIGS 3A-3B pro-
vides highly optimized mechanical stability and stiffness
to the base frame 106 due to its configuration, that is,
overall amount of material extruded or casted. The rotary
unit 201 shown in FIGS 4A-4B provides a higher degree
of freedom while assembly due to its symmetrical con-
figuration.

Claims
1. A switching device (100) comprising:

- movable current path arms (101A, 101B) de-
tachably coupled with one another, for control-
ling transfer of electrical current therebetween;
- at least one insulator (104A, 104B) operably
connected with the moveable current path arms
(101A, 101B); and

- a base frame (106) supporting the at least one
insulator and the moveable current path arms
(101A, 101B); and

- at least one rotary unit (201) physically inte-
grated with the base frame (106) and configured
to support said at least one insulator (104A,
104B);

characterized by:
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- the rotary unit (201) is configured as a concave
polygon.

2. The switching device (100) according to any one the
previous claims, wherein the rotary unit is configured
as a hollow member defining a space (201C) there-
within.

3. The switching device (100) according to claim 2,
wherein the space (201C) is defined based on one
or more elements (202) to be accommodated there-
within.

4. The switching device (100) according to any one of
the previous claims, wherein the rotary unit (201)
comprises at least one concave surface (201B,
201E).

5. The switching device (100) according to claim 4,
wherein the at least one concave surface (201B,
201E) of the rotary unit (201) is configured by one
of an extrusion manufacturing and a casting manu-
facturing.

6. The switching device (100) according to any one of
the previous claims, wherein one or more surfaces
(201A, 201B, 201E) of the rotary unit (201) are phys-
ically disposed against one or more channels (106A,
106B) of the base frame (106).

7. The switching device (100) according to any one of
the previous claims is a high voltage disconnector.

Patentanspriiche
1. Schaltvorrichtung (100), folgendes umfassend:

- bewegliche Stromwegarme (101A, 101B), die
I6sbar miteinander gekoppelt sind, zur Ubertra-
gung von elektrischem Strom zwischen ihnen,
- mindestens einen Isolator (104A, 104B), der
funktionsfahig mit den beweglichen Stromweg-
armen (101A, 101B) verbunden ist, und

- ein Grundgerust (106), das den mindestens
einen Isolator und die beweglichen Stromweg-
arme (101A, 101B) tragt, und

- mindestens eine Dreheinheit (201), die phy-
sischindas Grundgerist (106) integriertund da-
fur gestaltet ist, den mindestens einen Isolator
(104A, 104B) zu tragen,

dadurch gekennzeichnet, dass

- die Dreheinheit (201) als ein konkaves Polygon
gestaltet ist.

2. Schaltvorrichtung (100) nach einem der vorherge-
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henden Anspriiche, wobei die Dreheinheit als ein
Hohlelement gestaltet ist, das in sich einen Raum
(201C) definiert.

3. Schaltvorrichtung (100) nach Anspruch 2, wobei der
Raum (201C) basierend auf einem oder mehreren
Elementen (202) definiert ist, die darin unterzubrin-
gen sind.

4. Schaltvorrichtung (100) nach einem der vorherge-
henden Anspriiche, wobei die Dreheinheit (201)
mindestens eine konkave Oberflache (201B, 201E)
umfasst.

5. Schaltvorrichtung (100) nach Anspruch 4, wobei die
mindestens eine konkave Oberflache (201B, 201E)
der Dreheinheit (201) durch eines von einer Extru-
sionsherstellung und einer Gussherstellung gestal-
tet ist.

6. Schaltvorrichtung (100) nach einem der vorherge-
henden Anspriiche, wobei eine oder mehrere Ober-
flachen (201A, 201B, 201E) der Dreheinheit (201)
physisch an einem oder mehreren Kanalen (106A,
106B) des Grundgeriists (106) anliegend angeord-
net sind.

7. Schaltvorrichtung (100) nach einem der vorherge-
henden Anspriiche ist ein Hochspannungs-Trenn-
schalter.

Revendications
1. Dispositif (100) de commutation comportant :

- des bras (101A, 101B) mobiles de trajet de
courantreliés de maniére amovible 'un al'autre,
pour commander le transfert de courant électri-
que entre eux ;

- au moins un isolant (104A, 104B) relié fonc-
tionnellement aux bras (101A, 101B) mobiles de
trajet de courant ; et

- un bati (106) de base supportant le au moins
un isolant et les bras (101A, 101B) mobiles de
trajet de courant ; et

- au moins une unité (201) rotative intégrée phy-
siquement dans le bati (106) de base et confi-
gurée pour supporter le au moins un isolant
(104A, 104B) ;

caractérisé en ce que :

- 'unité (201) rotative est configurée en un po-
lygone concave.

2. Dispositif (100) de commutation suivant la revendi-
cation précédente, dans lequel l'unité rotative est
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configurée en tant qu’un élément creux définissant
un espace (201C) en son sein.

Dispositif (100) de commutation suivant la revendi-
cation 2, dans lequel I'espace (201C) est défini en
fonction d’un ou plusieurs éléments (202) a y loger.

Dispositif (100) de commutation suivant I'une quel-
conque des revendications précédentes, dans le-
quel l'unité (201) rotative comporte au moins une
surface (201B, 201E) concave.

Dispositif (100) de commutation suivant la revendi-
cation 4, dans lequel la au moins une surface (201B,
201E) concave de l'unité (201) rotative est configu-
rée par I'une d’une fabrication par extrusion et d’'une
fabrication par coulée.

Dispositif (100) de commutation suivant I'une quel-
conque des revendications précédentes, dans le-
quel une ou plusieurs surfaces (201A, 201B, 201E)
de l'unité (201) rotative sont physiquement dispo-
sées contre un ou plusieurs canaux (106A, 106B)
du bati (106) de base.

Dispositif (100) de commutation suivant I'une quel-
conque des revendications précédentes qui est un
sectionneur haute tension.
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