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(54)  Electrical switching device

(57)  An electrical switching device (1) comprises: a
longitudinal axis (z), a contact arrangement with a first
contact (3) and a second contact (4), an insulating ele-
ment (8a) enclosing at least partly the first contact (3),
and a first auxiliary insulating element (8b) enclosing at
least partly the second contact (4). An arcing volume (5)
is defined between the first contact (3) and the second
contact (4) and delimited by inner walls of the insulating
element (8a) and of the first auxiliary insulating element
(8b) and is connected to a pressurized gas volume (6)
via a first channel (7), in such a way that an insulating
fluid can travel between both volumes (5, 6) through the
first channel (7). The first channel (7) has a first section
(7a) opening out in the arcing volume (5) and a second z
section (7b) opening out in the pressurized gas volume
(6), the first section (7a) being delimited by a front face
(9b) of the first auxiliary insulating element (8b) and at
least by a front face (9a) of the insulating element (8a).
In the first auxiliary insulating element (8b) at least a first
bypass channel (2) is provided, which opens up on one
side in the second section (7b) of the first channel (7)
and opens up on the other side in a first transitional area
(11) between the front face (9b) of the first auxiliary in-
sulating element (8b) and an inner wall (9c) of the first
auxiliary insulating element (8b).
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Description
Technical field

[0001] The invention relates to the field of medium and
high voltage switching technologies and concerns an
electrical switching device and a method for operating
the electrical switching device according to the independ-
ent claims, particularly for use as an earthing device, a
fast-acting earthing device, a circuit breaker, a generator
circuit breaker, a switch disconnector, a combined dis-
connector and earthing switch, or a load break switch in
power transmission and distribution systems.

Background

[0002] Electrical switching devices are well known in
the field of medium and high voltage switching applica-
tions. They are e.g. used for interrupting a current when
an electrical fault occurs. As an example, circuit breakers
have the task of opening contacts and keeping them far
apart from one another in order to avoid a current flow,
even in case of high electrical potential originating from
the electrical fault itself. For the purposes of this disclo-
sure the term medium voltage refers to voltages from 1
kV to 72.5 kV and the term high voltage refers to voltages
higherthan 72.5 kV. The electrical switching devices, like
said circuit breakers, may have to be able to carry high
nominal currents of 4000 A to 6300 A and to switch very
high short circuit currents of 40 kA to 80 kA at very high
voltages of 110 kV to 1200 kV.

[0003] Because of the high nominal current the elec-
trical switching devices of today require many so-called
nominal contact fingers for the nominal current. When
disconnecting (opening) a nominal or short circuit current
within the electrical switching devices, the current com-
mutates from the nominal contacts of the electrical
switching device to its arcing contacts. Thus, when con-
necting (i.e. closing) the nominal contacts of the electric
switching device, also the arcing contacts are connected.
They normally comprise as one arcing contact arcing
contact fingers arranged around the longitudinal axis of
the electrical switching device in a so-called arcing finger
cage or tulip and, as a mating arcing contact, a rod which
is driven into the finger cage. However, there are also
arrangements with two rods as arcing contacts, which
are driven towards one another and are connected via
their front faces during a closing operation.

[0004] During the opening or closing process of the
electrical switching device an electric arc forms between
the two arcing contacts. In order to interrupt the current,
the electrical switching devices contain a dielectrically
inert fluid used as an insulating medium and to quench
the electric arc. Quenching the electric arc means ex-
tracting as much energy as possible fromit. Consequent-
ly, a part of the fluid located in the region where the elec-
tric arc is generated, called arcing volume, is considera-
bly heated up (to around 20’000 °C to 30’000 °C) in a
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very short time period. Because of its volume expansion
this part of the fluid builds up a pressure and is ejected
from the arcing volume into a so-called expansion vol-
ume. In this way the electric arc is blown off around the
instant when the current is zero. In some embodiments
of circuit breakers an additional volume called heating
volume or compression volume is used to heat up or pres-
surize gas located therein. This pressurized gas is then
blown into the arcing volume in order to extinguish the
electric arc.

[0005] The patent EP 0 753 873 describes a high volt-
age power switch with an insulating element having
openings/channels connecting the heating volume men-
tioned above with the arcing volume. These extra chan-
nels open up directly into the arcing volume where the
inner surface of both nozzles is substantially aligned with
the breaker axis.

Description of the invention

[0006] Itis an objective of the present invention to fur-
ther improve an electrical switching device with respect
toits capabilities of cooling down or quenching an electric
arc generated during switching operations.

[0007] This objective is solved by the features of the
independent claims. According to it, an electrical switch-
ing device with a contact arrangement having a longitu-
dinal axis is provided. The contact arrangement compris-
es afirst contact and a second contact. The two contacts
are arranged coaxially with respect to one another and
interact electrically and mechanically with one another
for closing and opening the contact arrangement by mov-
ing at least one of the contacts along the longitudinal
axis. The electrical switching device further comprises
an insulating element enclosing at least partly the first
contact and a first auxiliary insulating element enclosing
at least partly the second contact. An arcing volume is
defined between the first contact and the second contact
and delimited by inner walls of the insulating element and
ofthefirstauxiliary insulating element. The arcing volume
is connected to a pressurized gas volume via afirst chan-
nel, in such a way that an insulating fluid can travel be-
tween the two volumes through the first channel. The first
channel comprises a first section opening out in the arc-
ing volume and of a second section opening out in the
pressurized gas volume. The first section is delimited by
a front face of the first auxiliary insulating element and
at least by a front face of the insulating element. At least
a first bypass channel is provided in the first auxiliary
insulating element. The first bypass channel opens up
on one side in the second section of the first channel and
it opens up on the other side in a first transitional area
between the front face of the first auxiliary insulating el-
ement and an inner wall of the first auxiliary insulating
element.

[0008] Furthermore, the objective is solved by a meth-
od for operating the electrical switching device according
to the invention.
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[0009] Preferably aninsulating fluid located in the elec-
trical switching device is guided from a pressurized gas
volume into an arcing volume in order to cool down or
extinguish an electric arc generated during a switching
operation of the first and the second contact in such a
way that a fluid stream is splitinto a first stream travelling
through the first channel and a second stream travelling
through a plurality of first bypass channels arranged in
an annular manner with respect to the longitudinal axis
in the first auxiliary insulating element, and the first and
the second stream are reunited immediately atacommon
opening of the first channel and of the first bypass chan-
nel into the arcing volume.

[0010] By providing at least one first bypass channel
and guiding a portion of insulating fluid through it, it is
possible to further augment the turbulence of the fluid in
the arcing volume, because a fluid stream originating
from the first channel and a fluid stream originating from
the at least one first bypass channel meet immediately
when they enter the arcing volume, thus instantly creating
turbulence therein. This is contrary to the above men-
tioned prior art, in which two distinct fluid streams enter
the arcing volume separately and generate separate
stream patterns with only a limited turbulence content
until they meet. The measures according to the invention
trigger the turbulent mixing in that part of the near-wall-
region which is the most effective region for cooling the
arc downstream of it.

[0011] Inembodiments the firstand the second contact
are arcing contacts forming a conductive path when the
electrical switching device changes its switching state.
[0012] In embodiments a third and a fourth contact are
provided for carrying a nominal current when the electri-
cal switching device is in a closed state.

[0013] In other embodiments a plurality of first bypass
channels are distributed substantially in an annular man-
ner with respect to the longitudinal axis along the first
auxiliary insulating element at predefined mutual distanc-
es.

[0014] In one embodiment a second auxiliary insula-
tion element is attached to the insulating element and is
arranged in such a way that at least a second bypass
channel is formed between the second auxiliary insulat-
ing element and the insulating element. The second by-
pass channel opens up on one side in the second section
of the first channel and opens up on the other side in a
second transitional area between the first section of the
first channel and an inner wall of the insulating element.
[0015] In embodiments the electrical switching device
according to the invention comprises an insulating fluid
in its interior. The fluid is selected from the group con-
sisting of: SFg gas, CO, gas, SFg gas with an admixture
gas, CO, gas with an admixture gas, any other switching
gas or gas mixture, a liquid.

[0016] Preferably, the electrical switching device ac-
cording to the invention is used as an earthing device, a
fast-acting earthing device, a circuit breaker, a generator
circuit breaker, a switch disconnector, a combined dis-
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connector and earthing switch, or a load break switch.

Short description of the drawings

[0017] Embodiments, advantages and applications of
the invention result from the dependent claims and claim
combinations and from the now following description in
connection with the figures. It is shown in:

Fig. 1 a longitudinal sectional view of a part of an
embodiment of an electrical switching device ac-
cording to the invention;

Fig. 2 a schematized side view of an embodiment of
a first auxiliary insulating element; and

Fig. 3 a longitudinal sectional view of the electrical
switching device of Fig. 1 with a modified insulating
element arrangement.

Ways of carrying out the invention

[0018] The invention is described for the example of a
high voltage circuit breaker, of which only the arcing con-
tacts are shown for clarity reasons. However, the princi-
ples described in the following also apply for the usage
of the invention in other switching devices, e.g. of the
type mentioned at the beginning.

[0019] In the following same reference numerals de-
note structurally or functionally same elements of the var-
ious embodiments of the invention.

[0020] The term fluid comprises all liquid and gaseous
materials (e.g. SFg gas, CO, gas or gas mixtures com-
prising SFg and/or CO,) having dielectric capabilities
known to be required for a circuit breaker.

[0021] Fig. 1 shows a longitudinal sectional view of a
part of an embodiment of a circuit breaker 1 in an opened
configuration. The device 1 is rotationally symmetric
about alongitudinal axis z. Only the elements of the circuit
breaker 1 which are related to the present invention will
be described in the following, other elements, e.g. nom-
inal contacts, enclosure, etc, are not shown in the figures
for clarity reasons. These elements are not immediately
relevant for understanding the invention and are known
as such by the skilled person in high voltage electrical
engineering.

[0022] A "closed configuration" as used herein means
that the nominal contacts and/or the arcing contacts of
the circuit breaker are closed (i.e. electrically conductive-
ly connected to one another). Accordingly, an "opened
configuration" as used herein means that the nominal
contacts and/or the arcing contacts of the circuit breaker
are opened (i.e. separated from one another).

[0023] The circuit breaker 1 comprises an arcing con-
tact arrangement formed by a first arcing contact 3 and
a second arcing contact 4. The first arcing contact 3 is
rod-shaped in this embodiment. The second arcing con-
tact 4 comprises multiple fingers arranged in a finger
cage. This configuration is also known as tulip configu-
ration. For the sake of clarity only one finger of the second
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arcing contact is shown in Fig. 1 and 3 and two such
fingers are shown in Fig. 2.

[0024] Itis assumed that an insulating fluid of the type
mentioned herein is present inside the circuit breaker 1.
[0025] For the explanatory purposes of the present in-
vention it is assumed that only the first arcing contact 3
is movable along the z-axis and the second arcing contact
4 is stationary. However, the invention is not limited to
this configuration. Other configurations, e.g. double-mo-
tion interrupters, are possible as well, in which also the
second arcing contact is movable.

[0026] An insulating element 8a is arranged partly
around the first arcing contact 3. In other words the in-
sulating element 8a encloses the first arcing contact 3
concentrically and protrudes beyond it, as can be seen
in the figures. This insulating element 8a is also known
as the main insulating nozzle 8a. A purpose of this insu-
lating nozzle 8a is to form a path, in combination with
other elements of the circuit breaker 1, for guiding the
insulating fluid into and out of an arcing volume 5.
[0027] The arcing volume 5 is a region in which the
first arcing contact 3 is moved back and forth for closing
or opening an arcing circuit. As known, in this region an
electric arc develops during an opening and closing pro-
cedure between the firstcontact 3 and the second contact
4, which heats up the fluid located in the arc volume 5.
Therefore, this region is also called heat-up volume and
is defined or radially delimited by an inner wall 9d of the
insulating nozzle 8a and an inner wall 9c of the first aux-
iliary insulating element 8b, as well as is defined or axially
delimited by the front extremity of the first arcing contact
and the interior of the finger cage of the second arcing
contact 4.

[0028] A first auxiliary insulating element 8b is ar-
ranged facing the insulating nozzle 8a, enclosing the sec-
ond arcing contact 4 and protruding beyond it in the di-
rection of the insulating element 8a to such an extent that
it defines together with the insulating element 8a a first
section 7a of a first channel 7. More precisely, a front
face 9a of the duct-type insulating nozzle 8a and a front
face 9b of the first auxiliary insulating element 8b define
the walls of the first section 7a. Typically, this first section
7ais arranged substantially transversally with respect to
the longitudinal axis z.

[0029] The channel 7 connects the arcing volume 5
with a pressurized gas volume 6 in such a way that said
insulating fluid may travel between these volumes 5, 6.
In this embodiment the second section 7b is defined by
a wall of the insulating nozzle 8a and an outer wall of the
first auxiliary insulating element 8b and is typically ar-
ranged substantially parallel to the longitudinal axis z.
[0030] The first auxiliary insulating element 8b com-
prises multiple first bypass channels 2 connecting the
second section 7b of the first channel 7 and a transition
area 11 between a substantially longitudinal (with respect
to the longitudinal axis z) inner wall 9c of the first auxiliary
insulating element 8b and its substantially transversal
(with respect to the longitudinal axis z) front face 9b. Typ-
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ically, this transitional area 11 is rounded. Only one first
bypass channel 2is shownin Fig. 1, a more detailed view
is shown in Fig. 2.

[0031] In embodiments, a ratio between a minimum
cross-sectional area of the at least one first bypass chan-
nel 2 and a minimum cross-sectional area of the first
channel 7a is greater than 0.25.

[0032] In further embodiments, the first bypass chan-
nel 2 opens up in the first transitional area 11 at angles
between a first reference line obtained by 5° clockwise
rotation of the front face 9b of the first auxiliary insulating
element 8b and a second reference line obtained by 5°
anticlockwise rotation of the inner wall 9c of the first aux-
iliary insulating element 8b.

[0033] Fig. 2 shows a side view of a part of the first
auxiliary insulating element 8b with multiple first bypass
channels 2 arranged in an annular manner around the
axis z, preferably at predefined distances from one an-
other. The dashed lines represent outlines which are not
visible from the point of view of Fig. 2. Typically, this first
auxiliary insulating element 8b is made of PTFE, as well
as is the (main) insulating nozzle 8a. The reference nu-
merals of Fig. 2 indicate the same elements of Fig. 1 and
will not be described again. In embodiments, the first by-
pass channels 2 may be straight or they may be curved
or angled. Said shapes may even vary from channel to
channel. Particularly, a shape and an inclination angle
of at least one of the first bypass channels 2 differs from
a shape and an inclination angle of the others of the first
bypass channels 2. The term "inclination" is understood
in the context of this document as an inclination with re-
spect to the longitudinal axis z. If the respective first by-
pass channel 2 has a shape which is not straight the
inclination angle refers to a mean inclination angle of all
channel sections or curvatures.

[0034] Fig. 3 shows further embodiments like the ones
of Fig. 1 with some differences. Additionally to the ele-
ments already described in connection with Fig. 1 this
embodiment comprises a second auxiliary insulating el-
ement 8c which forms together with the insulating nozzle
8a a second channel 10.

[0035] In embodiments, a plurality of second bypass
channels 10 can be distributed substantiallyin an annular
manner with respect to the longitudinal axis z at prede-
fined mutual distances. Embodiments of the second by-
pass channel or channels 10 caninclude second auxiliary
elements 8c with special shapes, e.g. with shapes includ-
ing rails facing the front face 9a of the insulating nozzle
8a; such rails may impinge said front face 9a when the
second bypass channel 10 is attached to the insulating
nozzle 8a and can thereby form said second channels
10 as gaps between the rails. Suitable attachment means
can be used to fix the second auxiliary element 8c to the
insulating nozzle 8a, such that it may form an integral
part of the insulating nozzle 8a. In other embodiments
the second auxiliary element 8¢ may also be in single-
piece or unitary with the insulating nozzle 8a. The second
bypass channel 10 opens up on one side in the second
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section 7b of the first channel 7 and opens up on the
other side in a second transitional area between the first
section 7a of the first channel 7 and an inner wall 9d of
the insulating element 8a.

[0036] In embodiments, a ratio between a minimum
cross-sectional area of the at least one second bypass
channel 10 and a minimum cross-sectional area of the
first channel 7a does not exceed 1.25.

[0037] It is noted that the term "minimum cross-sec-
tional area" used in connection with the first bypass chan-
nel 2 and/or the second bypass channels 10 is under-
stood as taking into account the totality of the respective
channels present in the electrical switching device.
[0038] The second bypass channel 10 opens up inthe
second transitional area at angles between a first refer-
ence line obtained by 5° anticlockwise rotation of the front
face 9a and a second reference line obtained by 5° clock-
wise rotation of the inner surface 9d of the insulating el-
ement 8a.

[0039] In the following the operation of the circuit
breaker will be explained with a focus on the fluid flow,
thus emphasizing the function of the channels 2, 7 and
10.

[0040] Asmentionedabove animportantobjective dur-
ing the design of high voltage or medium voltage switches
is to extinguish as fast as possible the electric arc which
forms during the switching operations. There are many
solutions for this task, one of which consists in "blowing
off" the electric arc (at the voltage zero crossing or current
zero crossing) by means of the mentioned insulating fluid
located inside the switching device (e.g. circuit breaker).
For this, insulating fluid is compressed in the pressurized
gas volume 6 and is blown into the arcing volume 5 with
high pressure. In the present solution the insulating fluid
is not only blown into the arcing volume 5 through the
first channel 7 but also through the first bypass channel
2. The two fluid streams meetimmediately atthe common
opening of the two channels 7, 2 into the arcing volume
5, such that they mix instantaneously when they enter
the arcing volume 5. Thus, a high turbulence is created
in the arcing volume 5. Such a high turbulence is desired,
because it helps cooling the fluid, which in turn cools,
and eventually extinguishes, the electric arc. By adjusting
the exitangle of the first bypass channel 2itis furthermore
possible to influence the direction of the turbulent layer
resulting from the interaction of the fluid streams coming
out of the first bypass channel 2 and the first channel 7
as to point towards the thinner portion of the electric arc.
[0041] Afurtheradvantage of providing the first bypass
channel 2 in the way described herein is that in the initial
phase of fluid delivery from the pressurized gas volume
6 the fluid is delivered faster to the arcing volume 5 be-
cause of the shorter path.

[0042] The present invention makes it possible to im-
prove turbulence in the arcing volume of a circuit breaker
or any other type of medium or high voltage electrical
switch by arranging the first bypass channel in such a
way that it opens into the arcing volume at a specific
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location: in the transitional area 11 between the front face
9b of the first auxiliary insulating element 8b and an inner
wall 9c of the first auxiliary insulating element 8b. This
design contributes to a faster extinction of electric arcs
formed during switching operations of the switching de-
vice and, as a consequence, to more reliable switching
devices.

[0043] Forthe purposes ofthisdisclosure the fluid used
in the electrical switching device 1 can be SFg gas or any
other dielectric insulation medium, may it be gaseous
and/or liquid, and in particular can be a dielectric insula-
tion gas or arc quenching gas. Such dielectric insulation
medium can for example encompass media, e.g. as ad-
mixture gas or admixture gases, comprising an orga-
nofluorine compound, such organofluorine compound
being selected from the group consisting of: a fluoroether,
a fluoroamine, a fluoroketone, an oxirane, a hydrofluor-
olefin, and mixtures thereof; and preferably being a fluor-
oketone and/or a fluoroether, more preferably a perfluor-
oketone and/or a hydrofluoroether. Herein, the terms
"fluoroether", "fluoroamine" and "fluoroketone" refer to at
least partially fluorinated compounds. In particular, the
term "fluoroether" encompasses both hydrofluoroethers
and perfluoroethers, the term "fluoroamine" encompass-
es both hydrofluoroamines and perfluoroamines, and the
term "fluoroketone" encompasses both hydrofluoroke-
tones and perfluoroketones. It can thereby be preferred
that the fluoroether, the fluoroamine, the fluoroketone
and the oxirane are fully fluorinated, i.e. perfluorinated.
[0044] In particular, the term "fluoroketone" as used in
the context of the present invention shall be interpreted
broadly and shall encompass both fluoromonoketones
and fluorodiketones or generally fluoropolyketones. The
term shall also encompass both saturated compounds
and unsaturated compounds including double and/or tri-
ple bonds between carbon atoms. The at least partially
fluorinated alkyl chain of the fluoroketones can be linear
or branched and can optionally form a ring.

[0045] In particular, the fluoroketone can be a fluorom-
onoketone and/or may also comprise heteroatoms, such
as at least one of a nitrogen atom, oxygen atom and
sulphur atom, replacing one or more carbon atoms. More
preferably, the fluoromonoketone, in particular perfluor-
oketone, shall have from 3 to 15 or from 4 to 12 carbon
atoms and particularly from 5 to 9 carbon atoms. Most
preferably, it may comprise exactly 5 carbon atoms
and/or exactly 6 carbon atoms and/or exactly 7 carbon
atoms and/or exactly 8 carbon atoms.

[0046] The dielectric insulation medium can further
comprise, besides such admixture gases, a background
gas or carrier gas different from the organofluorine com-
pound, in particular different from the fluoroether, the
fluoroamine, the fluoroketone, the oxirane and the hy-
drofluorolefin and preferably can be selected from the
group consisting of: air, N,, O,, CO,, a noble gas, NO,,
NO, N,O, fluorocarbons and in particular perfluorocar-
bons and preferably CF,, CF3l, SFg, and mixtures there-
of.
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[0047] While there are shown and described presently
preferred embodiments of the invention, it is to be dis-
tinctly understood that the invention is not limited thereto
but may otherwise variously be embodied and practised
within the scope of the following claims. Therefore, terms
like "preferred" or "in particular" or "particularly" or "ad-
vantageously", etc. signify optional and exemplary em-
bodiments only.

List of reference numerals

[0048]

1 = basic circuit breaker

2 = first bypass channel

3 = first arcing contact

4 = second arcing contact
5 = arcing volume

6 = pressurized gas volume
7 = first channel

7a = first section of first channel

7b = second section of first channel

8a  =insulating element, main insulating nozzle
8b  =first auxiliary insulating element

8c = second auxiliary insulating element

9a =frontface of insulating element

9b  =front face of first auxiliary insulating element
9c = inner wall of first auxiliary insulating element
9d = inner wall of insulating element

10 = second bypass channel

11 =first transition area

z = longitudinal axis

Claims

1. Electrical switching device (1) with a contact ar-
rangement having a longitudinal axis (z), wherein
the contact arrangement comprises
afirst contact (3) and a second contact (4), arranged
coaxially with respect to one another and interacting
electrically and mechanically with one another for
closing and opening the contact arrangement by
moving at least one of the contacts (3, 4) along the
longitudinal axis (z),
wherein the electrical switching device further com-
prises an insulating element (8a) enclosing at least
partly the first contact (3) and a first auxiliary insu-
lating element (8b) enclosing at least partly the sec-
ond contact (4),
wherein an arcing volume (5) is defined between the
first contact (3) and the second contact (4) and de-
limited by inner walls of the insulating element (8a)
and of the first auxiliary insulating element (8b) and
is connected to a pressurized gas volume (6) via a
firstchannel (7), in such a way that an insulating fluid
can travel between the two volumes (5, 6) through
the first channel (7),
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wherein the first channel (7) comprising a first section
(7a) opening out in the arcing volume (5) and of a
second section (7b) opening out in the pressurized
gas volume (6), wherein the first section (7a) is de-
limited by a front face (9b) of the first auxiliary insu-
lating element (8b) and at least by a front face (9a)
of the insulating element (8a),

wherein atleast a first bypass channel (2) is provided
in the first auxiliary insulating element (8b), wherein
the first bypass channel (2) opens up on one side in
the second section (7b) of the first channel (7),
characterized in that the first bypass channel (2)
opens up on the other side in a first transitional area
(11) between the front face (9b) of the first auxiliary
insulating element (8b) and an inner wall (9c) of the
first auxiliary insulating element (8b).

Electrical switching device (1) according to claim 1,
wherein the first contact (3) and the second contact
(4) are arcing contacts forming a conductive path
when the electrical switching device changes its
switching state, particularly wherein a third contact
and a fourth contact are provided for carrying a nom-
inal current when the electrical switching device is
in a closed state.

Electrical switching device (1) according to any one
of the preceding claims, wherein a plurality of first
bypass channels (2) are distributed substantially in
an annular manner with respect to the longitudinal
axis (z) along the first auxiliary insulating element
(8b) at predefined mutual distances, particularly
wherein a shape and/or an inclination angle of at
least one of the first bypass channels (2) differs from
a shape and/or an inclination angle of the others of
the first bypass channels (2).

Electrical switching device (1) according to any one
of the preceding claims, wherein a ratio between a
minimum cross-sectional area of the at least one first
bypass channel (2) and a minimum cross-sectional
area of the first channel (7a) is greater than 0.25.

Electrical switching device (1) according to any one
of the preceding claims, wherein the first bypass
channel (2) opens up in the first transitional area (11)
at angles between a first reference line obtained by
5° clockwise rotation of the front face (9b) of the first
auxiliary insulating element (8b) and a second ref-
erence line obtained by 5° anticlockwise rotation of
the inner wall (9c) of the first auxiliary insulating el-
ement (8b).

Electrical switching device (1) according to one of
the preceding claims, wherein a second auxiliary in-
sulation element (8c) is attached to the insulating
element (8a) and arranged in such a way that at least
a second bypass channel (10) is formed between
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the second auxiliary insulating element (8c) and the
insulating element (8a), wherein the second bypass
channel (10) opens up on one side in the second
section (7b) of the first channel (7) and opens up on
the other side in a second transitional area between
the first section (7a) of the first channel (7) and an
inner wall (9d) of the insulating element (8a).

Electrical switching device (1) according to any one
ofthe preceding claims, wherein a plurality of second
bypass channels (10) are distributed substantially in
an annular manner with respect to the longitudinal
axis (z) at predefined mutual distances.

Electrical switching device (1) according to any one
of the preceding claims, wherein a ratio between a
minimum cross-sectional area of the at least one
second bypass channel (10) and a minimum cross-
sectional area of the first channel (7a) does not ex-
ceed 1.25.

Electrical switching device (1) according to any one
of the preceding claims, wherein the second bypass
channel (10) opens up in the second transitional area
at angles between a first reference line obtained by
5° anticlockwise rotation of the front face (9a) and a
second reference line obtained by 5° clockwise ro-
tation of the inner surface (9d) of the insulating ele-
ment (8a).

Electrical switching device (1) according to any one
of the preceding claims, comprising an insulating flu-
id in its interior, wherein the fluid is selected from the
group consisting of: SFg gas, CO, gas, SFg gas with
an admixture gas, CO, gas with an admixture gas,
any other switching gas or gas mixture, a liquid.

Method for operating the electrical switching device
(1) according to any one of the preceding claims.

Method according to claim 11, wherein an insulating
fluid located in the electrical switching device is guid-
ed from a pressurized gas volume (6) into an arcing
volume (5) in order to cool down or extinguish an
electric arc generated during a switching operation
of the first contact (3) and the second contact (4) in
such a way that a fluid stream is split into a first
stream travelling through the first channel (7) and a
second stream travelling through a plurality of first
bypass channels (2) arranged in an annular manner
with respect to the longitudinal axis (z) in the first
auxiliary insulating element (8b), and the first stream
and the second stream are reunited immediately at
a common opening of the first channel (7) and of the
first bypass channel (2) into the arcing volume (5).

Use of the electrical switching device (1) according
to any one ofthe claims 1 to 10 as an earthing device,
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afast-acting earthing device, a circuit breaker, agen-
erator circuit breaker, a switch disconnector, a com-
bined disconnector and earthing switch, or a load
break switch.
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