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(54) NOZZLE FOR HIGH OR MEDIUM VOLTAGE CURCUIT BREAKER

(57) A gas-insulated high or medium voltage circuit
breaker (100) comprising: a first arcing contact (101) and
a second arcing contact (102), wherein at least one of
the two arcing contact is axially movable along a switch-
ing axis (110), wherein during a breaking operation, an
arc (120) between the first arcing contact (101) and the
second arcing contact (102) is formed in a arcing region
(125); a buffer housing (130) defining a pressurizing vol-

ume (140); a nozzle (150) arranged at a nozzle side (152)
of the pressurizing volume (140), the nozzle (150) defin-
ing a channel (153) connected to the pressurizing volume
(140) and directed to the arcing region (125), for blowing
an arc extinguishing gas towards the arcing region (125)
during the breaking operation, the nozzle (150) compris-
ing a nozzle front face (160) facing towards the interior
(180) of the pressurizing volume (140).
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Description

FIELD

[0001] Embodiments of the present disclosure relate
generally to a gas-insulated high or medium voltage cir-
cuit breaker including a first arcing contact and a second
arcing contact, wherein at least one of the two arcing
contact is axially movable along a switching axis, wherein
during a breaking operation, an arc between the first arc-
ing contact and the second arcing contact is formed in a
arcing region. The circuit breaker further includes a buffer
housing defining a pressurizing volume.

BACKGROUND

[0002] Circuit breakers are well known in the field of
medium and high voltage breaking applications. They
are capable of being used for interrupting a current, when
an electrical fault occurs. As an example, circuit breakers
have the task of opening contacts and keeping them apart
from one another in order to avoid a current flow even in
case of high fault current and/or electrical potential orig-
inating from the electrical fault itself.
[0003] When interrupting the current flowing in the
electrical circuit, an arc is generally generated. This arc
is extinguished by quenching gas within the nozzle of the
electrical circuit, such that the gap between the contacts
repeatedly can withstand the voltage. Due to the high
temperature of the arc high pressure pulses are gener-
ated by expansion of the quenching gas. Such pressure
pulses can cause parts of the breaker to deform or even
to destroy during breaking action.
[0004] Thus, there is a need for solutions to improve
the operation of the circuit breaker, in particular of the
nozzle, and/or the durability of the circuit breaker.

SUMMARY OF THE INVENTION

[0005] An object of the invention can be considered to
provide an improved gas-insulated high or medium volt-
age circuit breaker which reduces the above mentioned
problems occurring during power interruption.
[0006] In light of the above, a gas-insulated high or
medium voltage circuit breaker according to claim 1 is
provided. Aspects, benefits, and features of the present
disclosure are apparent from the claims, the description,
and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] So that the manner in which the above recited
features of the present disclosure can be understood in
detail, a more particular description of the disclosure,
briefly summarized above, may be had by reference to
embodiments. The accompanying drawings relate to em-
bodiments of the disclosure and are described in the fol-
lowing:

Fig. 1 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker according to a first embodiment described
herein;

Fig. 2 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker including an O-ring at bottom of the sealing
plate according to a second embodiments described
herein;

Fig. 3 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker including a corner sealing arrangement ac-
cording to a third embodiments described herein;

Fig. 4 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker including an O-ring according to a fourth em-
bodiments described herein;

Fig. 5 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker including an L-shaped sealing plate accord-
ing to a fifth embodiments described herein;

Fig. 6 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker including a tilted sealing plate according to
a sixth embodiments described herein;

Fig. 7 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker including a puffer tip according to a seventh
embodiments described herein;

Fig. 8 schematically shows a section of a cross-sec-
tional view of a gas-insulated high or medium circuit
breaker including an O-ring and a further O-ring ac-
cording to an eights embodiments described herein.

DETAILED DESCRIPTION OF EMBODIMENTS

[0008] Reference will now be made in detail to the var-
ious embodiments of the disclosure, one or more exam-
ples of which are illustrated in the figures. Within the fol-
lowing description of the drawings, the same reference
numbers refer to same components. Generally, only the
differences with respect to individual embodiments are
described. Each example is provided by way of explana-
tion of the disclosure and is not meant as a limitation of
the disclosure. Further, features illustrated or described
as part of one embodiment can be used on or in conjunc-
tion with other embodiments to yield yet a further embod-
iment. It is intended that the description includes such
modifications and variations.
[0009] The term circuit breaker generally refers to a
gas-insulated high or medium circuit breaker. The circuit
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breaker may be a puffer type circuit breaker or a self-
blast circuit breaker or a combination thereof.
[0010] With exemplary reference to Figs. 1 to 7, em-
bodiments of a gas-insulated high or medium voltage cir-
cuit breaker 100 according to the present disclosure is
described. According to embodiments, which can be
combined with other embodiments described herein, the
gas-insulated high or medium voltage circuit breaker 100
includes a first arcing contact 101 and a second arcing
contact 102, wherein at least one of the two arcing contact
is axially movable along a switching axis 110, wherein
during a breaking operation, an arc 120 between the first
arcing contact 101 and the second arcing contact 102 is
formed in a arcing region 125; a buffer housing 130 de-
fining a pressurizing volume 140; a nozzle 150 arranged
at a nozzle side 152 of the pressurizing volume 140, the
nozzle 150 defining a channel 155 connected to the pres-
surizing volume 140 and directed to the arcing region
125, for blowing an arc extinguishing gas towards the
arcing region during the breaking operation, the nozzle
150 comprising a nozzle front face 160 facing towards
the interior of the pressurizing volume 140; a shielding
body 170 arranged between the pressurizing volume 140
and the nozzle 150, the shielding body 170 being sup-
ported by the buffer housing 130, wherein the shielding
body 170 comprises a shielding surface 175 exposed to
the interior 180 of the pressurizing volume 140, and
wherein the shielding body 170 covers a major portion
of the nozzle front face 160.
[0011] Fig. 1 shows a schematic sectional view of an
exemplary embodiment of a circuit breaker 100 as de-
scribed above. The circuit breaker 100 includes a metallic
buffer housing 130 which encloses pressurizing volume
140, which has a cuboid shape in cross sectional view.
The puffer housing 130 encloses the cuboid-shaped
pressurizing volume 140 from an upper side by an upper
buffer housing 130a, from a lower side by a lower buffer
housing 130c and from a compression side 130b. The
fourth side of cuboid-shaped pressurizing volume 140 is
defined as the nozzle side 152, which is opposite to the
compression side 130b. On the nozzle side 152 the pres-
surizing volume 140 is delimited by the nozzle front face
160b and a shielding surface 175 of a sealing plate 170.
The plate 170 is arranged adjacent to the nozzle front
face 160a, wherein the sealing plate 170 covers the noz-
zle front face 160a. The shielding body 170 includes a
shielding surface 175 exposed to the interior 180 of the
pressurizing volume 140.
[0012] Furthermore, the nozzle 150 forms a channel
155 which connects the interior 180 of the pressurizing
volume 140 at an channel opening 153 with an arcing
region 125. On the nozzle side 152 the channel 155 is
formed by an upper part 154 of the nozzle 150 and a
lower part 156 of the nozzle 150. In case an arc 120 is
generated in the arcing region 125 between the first arc-
ing contact 101 and the second arcing contact 102 during
a breaking operation of the circuit breaker 100, the gas
within the arcing region 125 is instantaneously heated

by the generated arc 120. The temperature of the elec-
trical arc 120 can reach up to 20000 °K, which leads to
high pressures pulses caused by the heated gas within
the arcing region 125. The pressure pulses expands
through the channel 155 into the interior 180 of the pres-
surizing volume 140. The expanded gas within the pres-
surizing volume 140 generates a pressure which exert a
force in axial direction 114 towards the nozzle side 152.
[0013] The pressure directed in axial direction 114 to-
wards the nozzle side 152 acts on the shielding surface
175, wherein the pressure can be absorbed by the seal-
ing plate 170 which is supported by the buffer housing
130. As follows: the sealing plate 170 is abutted against
a stop 135 provided at the buffer housing 130a towards
the nozzle front side. Thereby, the sealing plate 170 can
reduce an axial load directed towards the axial direction
114 acting on the nozzle 150. Furthermore, at the stop
135 the nozzle 150 is sealed in axial direction. The nozzle
150 is made of PTFE (polytetrafluorethylene) material by
which the sublimation properties of the nozzle 150 can
be improved for generating PTFE vapor to cool down the
arc and to interrupt the arc.
[0014] In contrast, if the sealing plate would be omitted
or reduced in site so that, it would no longer cover a major
portion of nozzle font face, the nozzle would be highly
affected to the pressure exerting from the interior 180 of
the pressurizing volume 140 towards the nozzle side 152.
Due to the higher rigidity of the metallic sealing plate 170
and the metallic puffer housing 140 in comparison with
the nozzle 150 made of PTFE the circuit breaker 100 is
more resistant to pressures caused by arcs.
[0015] A schematic cross-sectional side view of a fur-
ther embodiment of a gas-insulated high or medium cir-
cuit breaker is given in Fig. 2. The circuit breaker 200
includes a sealing plate 270 which is arranged on the
nozzle side 252. The sealing plate 270 is adjacent to the
nozzle front face 260a wherein a gap area 255 is formed
between the nozzle front face 260a and the sealing plate
270. The gap area 255 is connected to the interior 280
of the pressurizing volume by a gap area opening 256.
The gap area 255 includes an anterior section 255a and
a posterior section 255b wherein the anterior section
255a is closer to the gap area opening 256 than the pos-
terior section 255b. An O-ring 258 is arranged in the an-
terior section 255a of the gap area 255. The O-ring 258
locks, in particular seals the gap area 255, whereby a
penetration of pressure coming from the interior 280
through the gap area opening 256 can be prevented. The
O-ring 258 arranged in the anterior section 255a can en-
hance the circumferential tightness. The anterior section
255a runs essentially parallel with the switching axis 210
wherein the posterior section 255b runs essentially per-
pendicular to the anterior section 255a and the switching
axis 210.
[0016] The sealing plate 270 is abutted against a stop
235 provided at the buffer housing 230a towards the noz-
zle front side. At the side of the shielding surface 275 the
sealing plate 270 is fixed by a retaining ring 290 arranged
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at the buffer housing 230a. The sealing plate 270 can
resists pressure exerting on the shielding surface 275 by
being abutted against the stop 235.
[0017] Fig. 3 shows a further embodiments of a gas-
insulated high or medium circuit breaker 300 having the
same design, as the embodiment of the circuit breaker
200 shown in Fig. 2, except to the following: In the em-
bodiment shown in Fig. 3 the O-ring 258 is arranged with-
in the gap area 255 between the anterior section 255a
and the anterior section 255b. In particular, the O-ring
255 is positioned at the intersection where the anterior
section 255a merges into the posterior section 255b. The
position of the O-ring can also be described as a corner
section 272 of the sealing plate 270. The O-ring 255 is
arranged at the position of the gap area 255 where the
gap area 255 bends from the horizontal extending ante-
rior section 255a into the vertical extending posterior sec-
tion 255b. By arranging the O-ring 258 at the intersection
of the anterior section 255a and the posterior section
255b an axial tightness and a circumferential tightness
can be provided simultaneously.
[0018] Fig. 4 shows a further embodiment of a gas-
insulated high or medium circuit breaker 400 having the
same design as the embodiments shown in Fig. 2 and
Fig. 3. In the embodiment of Fig. 4 the O-ring 258 is ar-
ranged in the posterior section 255b of the gap area 255.
By arranging the O-ring 258 in the posterior section 255b
the tightness in axial direction can be improved.
[0019] Fig. 5 shows a further embodiment of a gas in-
sulated high or medium circuit breaker 500 wherein the
sealing plate 270 has L-shaped cross-section. The seal-
ing plate 270 includes a long leg section 273 and a short
leg section 274 which are perpendicular to each other.
The L-shaped sealing plate 270 forms an upper shielding
surface 275a, a middle shielding surface 275b and a low-
er shielding surface 275c. The upper shielding surface
275a and the lower shielding surface 275c run parallel
to each other, wherein the middle shielding surface 275b
runs perpendicular to the both other shielding surfaces
275a and 275b. An O-ring 258 is arranged in the anterior
section 255a of the gap area 255 as described in the
embodiment shown in Fig. 2. At the upper shielding sur-
face 275a of the sealing plate 270 is fixed by a retaining
ring 290 arranged at the buffer housing 230a. The L-
shaped cross section of the sealing plate 270 provides
a high stability to the circuit breaker 500, wherein due to
leg sections 273 and 274 the nozzle 250 can be stabilized
and protected in axial direction and in circumferential di-
rection.
[0020] Fig. 6 shows a further embodiment of a circuit
breaker 600 including a sealing plate 670 having a tilted,
conical cross section. The sealing plate 670 includes a
tilted shielding surface 675 which is inclined with respect
to the vertical axis 220. Thus, the sealing plate 670 forms
therefore a tilted shielding surface 675 towards the inte-
rior 280 of the pressurizing volume. The sealing plate
670 has a parallelepiped-form, wherein the posterior sec-
tion 255b of the gap area 255 runs in parallel to the tilted

shielding surface 675. By forming a tilted surface with
the interior 280 of the pressurizing volume the sealing
plate 675 can direct a pressure pulse impacting the tilted
shielding surface 675 from the interior 280 of the pres-
surizing volume more easily upwards the buffer housing
230a.
[0021] Fig. 7 shows a further embodiment of a circuit
breaker 700, wherein the sealing plate 770 is integrated
within the buffer housing 230a. The nozzle 250 is ar-
ranged adjacent to sealing plate 270. The sealing plate
270 forming an anterior section 755a of a gap area 755
which runs perpendicular to the switching axis 210. An
O-ring 758 is inserted in the anterior section 755a for
sealing the anterior section 755a towards the pressuriz-
ing volume. The nozzle 250 is clamped by a puffer tip
765 mounted on a screw section 746 which is arranged
at the buffer housing 230a. The screw section 745 is in-
serted in the housing 230a, in particular inserted in the
sealing plate 770 of the buffer housing 230a, from the
side of the pressurizing volume.
[0022] The screw section 746 penetrates the buffer
housing 230a wherein a screw section tip 747 protrudes
out of the buffer housing 230a at the nozzle side 252.
The puffer tip 765 is attached on the screw section tip
747, wherein the puffer tip 765 and the screw section tip
747 is mutually fixed via a thread.
[0023] On the upper part of the nozzle 250 the nozzle
250 includes an abutment surface 250a which is covered
by a lower part 765a of the puffer tip 765. The nozzle 250
is thereby clamped between the sealing plate 770 and
the puffer tip 765 pressing with the lower part of the buffer
tip 765a on the nozzle abutment surface 250a. The puffer
tip 765 is further pressed against a stop surface 231 ar-
ranged at the buffer housing 230a.
[0024] Furthermore, the design of the circuit breaker
700 according to the embodiment shown in Fig 7, enables
to assemble the nozzle 250 from the nozzle side 252.
The nozzle 250 is placed on the sealing plate 770 and
fixed by the screw section 746 and the puffer tip 765 as
described therein.
[0025] Fig. 8 shows a further embodiment of a gas-
insulated high or medium circuit breaker 800 having the
same design as the embodiments shown in Fig. 4. In the
embodiment of Fig. 8 the O-ring 258 is arranged in the
anterior section 255a of the gap area 255, wherein the
gap area 255 is shown enlarged. By arranging the O-ring
258 in the anterior section 255a the circumferential tight-
ness can be enhanced. A further O-ring 259 is arranged
at the end of the posterior section 255b of the channel
255 between the sealing plate 270, the nozzle 250 and
the housing 230a to seal the nozzle 250 with respect to
the housing 230a, in particular to seal the outer diameter
of the nozzle 250 against the housing 230a.
[0026] The term "buffer housing" can be understood
as an enclosure, which defines the pressurizing volume,
for example by means of walls or sidewalls or the like.
The buffer housing can include or form openings or ap-
ertures to connect the interior of the pressurizing volume
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with other parts of the circuit breaker. The buffer housing
can define any three dimensional interior of the pressu-
rizing volume, for example a cuboid, a cube-shaped, a
cylindrical interior or the like. The puffer housing can be
have a rigid, solid, and/or inflexible form which enables
to sustain high pressure, in particular high pressure puls-
es exerting from the interior of the pressurizing volume
to the buffer housing.
[0027] In particular, the buffer housing can have a high-
er sturdiness, rigidity and/or a higher tensile strength
against pressure and/or deformation than the nozzle. The
buffer housing can, for example, include materials such
like metal, metal alloys, such as steel, or carbon com-
pounds. Furthermore, the buffer housing can be part of
or can be connected to a compression chamber, for ex-
ample by means of an opening or a valve.
[0028] The term "pressurizing volume" can be under-
stood as a gas-filled volume which is under pressure or
can be pressurized. The pressure within the gas-filled
volume can be changed from outside, for example, by
reducing or increasing the pressurizing volume. The term
pressurizing volume can also be understood as a heating
volume if a self-blast circuit breaker is used. Furthermore,
the term pressurizing volume can be understood as the
buffer volume of a buffer-type circuit breaker. The pres-
surizing volume can be filled with a dielectric medium, in
a particular a dialectic insulation gas.
[0029] The term "nozzle" can be understood as a noz-
zle system within which gas can be exchanged between
individual parts of the nozzle. In particular, the nozzle
enables a gas-flow or a gas exchange between the pres-
surizing volume and the arcing region through a channel.
The channel can be formed between two parts of the
nozzle facing each other. The nozzle side of the pressu-
rizing volume can be understood as the side of the pres-
surizing volume at which the nozzle is arranged to. In
particular, the nozzle side can be understood as the side
which is next to the pressurizing volume towards the sec-
ond arcing contact along the switching axis.
[0030] The term "nozzle front face" can be understood
as all sides of the nozzle which faces towards the interior
of the pressurizing volume both in an axial direction and
in a radial direction. The nozzle front side can include
openings or apertures by which the interior of the pres-
surizing volume is connected to the nozzle, in particular
by which a gas-flow or a gas exchange between the pres-
surizing volume and the arcing region can be passed
through.
[0031] The term "shielding body" can be understood
as plate-like rigid component, in particular as a sealing
plate, which is arranged between the nozzle and the pres-
surizing volume. The shielding body has a higher rigidity
and/or a higher stability and/or a higher shear strength
than the nozzle. The shielding body is supported by the
buffer housing. The term "supporting" can include, for
example, attaching, welding, screwing together, and/or
gluing or the like. The shielding body can form a stable
and rigid connection with the buffer housing.

[0032] The shielding surface exposed to the interior of
the pressurizing volume can form a pressure absorbing
surface, which can take or absorb pressure where due
to the support on the buffer housing a displacement or a
deformation of the nozzle can be prevented. In particular,
by covering the nozzle front face the shielding body can
protect the nozzle front face from an overpressure within
the pressurizing volume caused by an instantaneous ex-
pansion of the gas in case of an electrical arc generated
during a breaking operation. Furthermore, the shielding
body can also include one or more openings which are
aligned with the channel defined by the nozzle.
[0033] Therein the term "a major portion" can be un-
derstood such that the shielding body covers at least 50
%, in particular at least 75%, or more particularly over 90
% by the area of the total nozzle front face.
[0034] Next general aspect of the invention are de-
scribed, which can be combined with other aspects or
embodiments described thereof. The term high or medi-
um voltage relates to voltages that exceeds 1 kV. Ac-
cording to embodiments described herein, the circuit
breaker is a gas-insulated circuit breaker adapted to in-
terrupt medium to high-voltages of 12 kV or more, 52 kV
or more, or 145 kV or more.
[0035] A high voltage preferably concerns nominal
voltages in the range from 72 kV to 550 kV, like 145 kV,
245 kV or 420 kV. Nominal currents of the circuit breaker
can be preferably in the range from 1 kA to 5 kA. The
current which flows during the abnormal conditions in
which the circuit breaker performs its duty may be inter-
changeably referred to as the breaking current or the
short circuit current. The short circuit current may be in
the range from 31.5 kA to 80 kA, which is termed high
short-circuit current duty. In low short-circuit current du-
ties, the breaking current is typically larger than the nom-
inal current and smaller than 0.3 times the rated short-
circuit current, e.g. at most 24 kA. During a breaking op-
eration, breaking voltages may be very high, e.g. in the
range from 110 kV to 1200 kV.
[0036] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding surface is greater than the nozzle front face by
area. A shielding surface being greater than the nozzle
front surface can enhance the pressure absorbing capa-
bilities of the shielding body. The shielding surface of the
shielding body can also be curved, or stepped.
[0037] According to embodiments which can be com-
bined with other embodiments described herein, a cross-
sectional projection of the shielding surface in a cross-
sectional plane perpendicular to the switching axis is larg-
er than 50% of a cross-sectional projection of the nozzle
front face. In particular, the cross-sectional projection of
the shielding surface in a cross-sectional plane perpen-
dicular to the switching axis can be larger than 75%, or
more particularly larger than 90% of the cross-sectional
projection of the nozzle front face. Thereby, the capability
of the shielding body for absorbing pressure, in particular,
for the pressure being directed in axial direction towards

7 8 



EP 3 618 088 A1

6

5

10

15

20

25

30

35

40

45

50

55

the nozzle side can be improved.
[0038] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding body is supported by abutting, in axial direction
against a stop of the buffer housing. The stop can be
understood as a supporting surface or a bearing surface
of the buffer housing, wherein the shielding body can be
abutted in axial direction, in particular in direction of the
nozzle side. The stop can also be understood as a groove
or a recess arranged on the buffer housing wherein the
shielding body can be at least partly inserted into.
[0039] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding body is further supported by a retaining ring.
The retaining ring can facilitate the attachment or the
fixing of the shielding body at the buffer housing. The
fixing effect caused by the retaining ring can also be un-
derstood as a clamping effect. The retaining ring supports
the shielding body in a direction away from the nozzle
side against the buffer housing. Further, it is also possible
to use more than one retaining ring.
[0040] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding body is integrated with the buffer housing. The
shielding body can be a part of the buffer housing, where-
in the assembly of the circuit breaker can be facilitated
since the shielding body no longer needs to be installed
separately. The shielding body can be made of the same
material as the buffer housing. Furthermore, the buffer
housing including the sealing body can also be in one
piece.
[0041] According to embodiments which can be com-
bined with other embodiments described herein, the noz-
zle is supported against at least one further stop of the
buffer housing by a buffer tip. The nozzle can be clamped
between the buffer tip and the buffer housing, in particular
between the buffer tip and the shielding body. The buffer
tip can be, for example, understood as a plate-like fas-
tener including a thread which can be fixed on a threading
device arranged on the buffer housing. The Use of the
buffer tip as described herein can improve the assem-
bling process of nozzle within the circuit breaker. Fur-
thermore, the stability of the nozzle within the circuit
breaker can be enhanced.
[0042] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding body protrudes inwardly from the buffer hous-
ing. Thus a shielding body having a higher thickness can
be used. The shielding body can also reduce the pres-
surizing volume for adapting the pressurizing volume if
necessary. In particular, when the pressurizing volume
is used as a compression chamber.
[0043] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding surface of the shielding body is at least partly
essentially perpendicular to the switching axis. The term
"essentially perpendicular to the switching axis" can be
understood particularly when referring to the orientation

of the shielding surface, to allow for a deviation from the
vertical direction or orientation of +/- 20° or below, e.g.
+/- 10° below. In particular, the shielding body can have
sections in which the shielding surface is oriented essen-
tially perpendicular to the switching axis whereby pres-
sure from the interior of the pressurizing volume towards
the nozzle side can be absorbed more easily.
[0044] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding surface of the shielding body is at least partly
tilted in relation to the vertical axis of the switching axis.
[0045] According to embodiments which can be com-
bined with other embodiments described herein, the
shielding body has L-shaped cross-section. L-shaped
cross-section can be understood such as the shielding
body has a long-leg section and a short-leg section,
wherein the long leg section is longer than the short-leg-
section. Furthermore, the term "cross section" can refer
to a cross-sectional plane containing the switching axis.
The long-leg section and the short-leg-section are es-
sentially perpendicular with respect to each other. L-
shaped cross section can provide a high stability against
deformation. In particular, the parts of the nozzle front
face which are oriented in parallel to the switching axis
can be better protected against pressure.
[0046] According to embodiments which can be com-
bined with other embodiments described herein, a pres-
sure seal is provided within the space between the shield-
ing body and the nozzle. The space can be understood
as a slit area or gap area which is delimited by the nozzle,
in particular by the nozzle front face and by the shielding
area. The space can also be formed between a nozzle
channel and the shielding area. The space includes an
opening directed to the interior of the pressurizing volume
between the shielding body and the nozzle, in which gas
or a gas-flow of the pressurized volume can enter. In
case of high pressure within the pressurized volume, the
pressure seal can reduce the pressure exerting on the
nozzle front face within the space or even prevent the
pressure to penetrate the space.
[0047] There can be more than one pressure seal pro-
vided within the space. The pressure seal can also be
understood as sealing element configured to seal the
space towards the interior of the pressurizing volume.
The pressure seal can include, for example, a foil ele-
ment, solidified foam, a resin or the like. The pressure
seal can also be heat resistant. The pressure seal can
also be configured to provide an airtight closure within
the space. Furthermore, the pressure seal can be glued
to the shielding body and/or to the nozzle front face within
the space between the shielding body and the nozzle.
[0048] According to embodiments which can be com-
bined with other embodiments described herein, the
pressure seal is arranged in an anterior section of the
space between the shielding body and the nozzle. The
space between the shielding body and the nozzle can be
separated in at least to sections wherein one section can
be the "anterior section" of the space and a further section
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can be the posterior section of the space between the
shielding body and the nozzle. The term "anterior section"
can be understood as the on section of two sections
which is closer to the nozzle channel or the pressurizing
volume than to the buffer housing. The orientation of the
anterior section is different to the orientation of the pos-
terior section. In particular, the anterior section can run
essentially parallel to switching axis. The posterior sec-
tion can run essentially perpendicular to the switching
axis. The anterior section and the posterior section merge
into one another, respectively. The pressure seal can
also be arranged directly at the opening of the space to
seal the opening to the interior of the pressurizing volume,
in particular to close the space in flush with the buffer
housing, the nozzle and /or the sealing plate.
[0049] According to embodiments which can be com-
bined with other embodiments described herein, the
pressure seal is an O-ring. By means of an O-ring the
space can be sealed in an easy manner. The O-ring can
include various materials such as rubber, perfluorocar-
bon rubber, polyethylene or polytetrafluorethylene (PT-
FE) or the like.
[0050] According to embodiments which can be com-
bined with other embodiments described herein, the noz-
zle includes a fluoropolymer, in particular a filled or un-
filled fluoropolymer, such as PTFE, TFM, PVDF, and the
buffer housing includes a metal, and/or the shielding
body includes material, which has higher stiffness or
strength than the material of the nozzle. By using PTFE
material for the nozzle the sublimation properties can be
improved for generating PTFE vapor to cool down the
arc and to interrupt the arc. The use of metal for the buffer
housing can provide a high form stability which is provid-
ed also for the shielding body due to supporting the
shielding body by the buffer housing. The high form sta-
bility of the buffer housing and/or of the shielding body
can protect the nozzle from high pressure extending from
the pressurized volume and/or from the channel due to
a formed arc during a breaking operation.
[0051] According to embodiments, which can be com-
bined with other embodiments described herein, the gas-
insulated high or medium voltage circuit breaker is one
of a puffer-type circuit breaker, a self-blast circuit breaker
or a combination thereof. In embodiments, the gas blast-
ed by the gas blast system is any suitable gas that ena-
bles to adequately extinguish the electric arc formed be-
tween the arcing contacts during current interruption op-
eration, such as, but not limited, to an inert gas, for ex-
ample, Sulphur hexafluoride SF6. Thereby, the arc be-
tween the first and the second arcing contact develops
in an arcing region.
[0052] For the purpose of this disclosure the dielectric
medium used in the circuit breaker can be SF6, carbon
or dioxide or any other dielectric insulation medium, and
in particular can be a dielectric insulation gas or arc
quenching gas. Such dielectric insulation medium can
for example encompass media comprising an organoflu-
orine compound, such organofluorine compound being

selected from the group consisting of: a fluoroether, an
oxirane, a fluoroamine, a fluoroketone, a fluoroolefin, a
fluoronitrile, and mixtures and/or decomposition products
thereof.
[0053] This written description uses examples to dis-
close the invention, including the best mode, and also to
enable any person skilled in the art to practice the inven-
tion, including making and using any devices or systems
and performing any incorporated methods. While various
specific embodiments have been disclosed in the fore-
going, those skilled in the art will recognize that there are
equally effective modifications. Especially, mutually non-
exclusive features of the embodiments described above
may be combined with each other. The patentable scope
of the invention is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of
the claims if they have structural elements that do not
differ from the literal language of the claims, or if they
include equivalent structural elements with insubstantial
differences from the literal language of the claims.

Claims

1. A gas-insulated high or medium voltage circuit
breaker (100) comprising:

a first arcing (101) contact and a second arcing
contact (102), wherein at least one of the two
arcing contact is axially movable along a switch-
ing axis (110), wherein during a breaking oper-
ation, an arc (120) between the first arcing (101)
contact and the second arcing contact (102) is
formed in a arcing region (125);
a buffer housing (130) defining a pressurizing
volume (140);
a nozzle (150) arranged at a nozzle side (152)
of the pressurizing volume (140), the nozzle
(150) defining a channel (155) connected to the
pressurizing volume (140) and directed to the
arcing region (125), for blowing an arc (120) ex-
tinguishing gas towards the arcing region (125)
during the breaking operation, the nozzle (150)
comprising a nozzle front face (160) facing to-
wards the interior (180) of the pressurizing vol-
ume (140);
a shielding body (170) arranged between the
pressurizing volume (140) and the nozzle (150),
the shielding body (170) being supported by the
buffer housing (130), wherein the shielding body
(170) comprises a shielding surface (175) ex-
posed to the interior (180) of the pressurizing
volume (140), and wherein the shielding body
(170) covers a major portion of the nozzle front
face (160).

2. The gas-insulated high or medium voltage circuit
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breaker (100) according to claim 1, wherein the
shielding surface (175) is greater than the nozzle
front face (160).

3. The gas-insulated high or medium voltage circuit
breaker (100) according to claim 1 or 2, wherein a
cross-sectional projection of the shielding surface
(175) in a cross-sectional plane perpendicular to the
switching axis (110) is larger than 50% of a cross-
sectional projection of the nozzle front face (160).

4. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 3,
wherein the shielding body (170) is supported by
abutting against a stop (135) of the buffer housing
(130).

5. The gas-insulated high or medium voltage circuit
breaker (100) according to claim 4, wherein the
shielding body (170) is further supported by a retain-
ing ring (290).

6. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 3,
wherein the shielding body (170) is integrated with
the buffer housing (130).

7. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 6,
wherein the nozzle (150) is supported against at
least one further stop of the buffer housing (230) by
a buffer tip (765).

8. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 7,
wherein the shielding body (170) protrudes radially
inwardly from the buffer housing (130).

9. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 8,
wherein the shielding surface (175) of the shielding
body (170) is at least partly essentially perpendicular
to the switching axis (110).

10. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 9,
wherein the shielding surface (175) of the shielding
body (170) is at least partly tilted in relation to the
vertical axis (220) of the switching axis (110).

11. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 10,
wherein the shielding body (170) has L-shaped
cross-section.

12. The gas-insulated high or medium voltage circuit
breaker (100) according to any of claims 1 to 11,
wherein a pressure seal (258) is provided within the

space (255) between the shielding body (170) and
the nozzle (150).

13. The gas-insulated high or medium voltage circuit
breaker (100) according to claim 12, wherein the
pressure seal (258) is arranged in an anterior section
(255a) of the space (255) between the shielding body
(170) and the nozzle (150).

14. The gas-insulated high or medium voltage circuit
breaker (100) according to claim 12 or 13, wherein
the pressure seal (258) is an O-ring.

15. The gas-insulated high or medium voltage circuit
breaker (100) according to any one of the preceding
claims, wherein the nozzle (150) comprises a fluor-
opolymer, in particular a filled or unfilled fluoropoly-
mer, such as PTFE, TFM, PVDF; the buffer housing
(130) comprises a metal; and/or the shielding body
(170) comprises of material, which has higher stiff-
ness or strength than the material of the nozzle (150).
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