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Description
FIELD OF INVENTION

[0001] The disclosure relates to the field of electrical
switching devices, for example load break circuit break-
ers or circuit breakers (CB), in particular for a high or
medium voltage circuit breaker (HVCB, MVCB) with an
arc-extinguishing capability. In particular, the application
concerns tulip-type arcing contacts used in such load
break circuit breakers and circuit breakers.

BACKGROUND OF INVENTION

[0002] The document"US 2005/045595 A1" discloses
a high-voltage self-blast circuit breaker according to the
preamble of claim 1.

[0003] Electrical switching devices, for example load
break switches or circuit breakers (CB), in particular for
a high or medium voltage circuit breaker (HVCB, MVCB),
may constitute an integral part of units assigned to the
task of switching load currents, with typical load currents
being in a range of 1 kA to 300 kA root mean square.
The load break switch is opened or closed by a relative
movement of contacts, e. g. a plug contact and a tulip-
type contact. When the contacts are moved away from
each other during a current-breaking operation, an elec-
tric arc may be formed between the separating contacts
which may be also called "arcing-contacts".

[0004] In load break switches or circuit breakers (CB),
generally a compressed interrupting and insulation me-
dium (e.g. a gas) may be used to extinguish an arc be-
tween the arcing contacts. To interrupt the current flow
between the arcing contacts, an electric conductivity of
the medium between the arcing contacts must be suffi-
ciently reduced to stop the current from flowing in the
opposite direction after current zero (arc quenching). In
addition, the interrupting medium may be configured to
regain sufficient dielectric strength to avoid breakdown
and re-ignition of the electric arc, as the breaker must
sustain the total voltage of the interrupted circuit (recov-
ery). Both arc quenching and recovery must be success-
ful to ensure a successful interruption.

[0005] This compressed fluid/gas may be provided by
several ways. In some load break switches with an arc-
extinguishing capability, e.g. a mechanism may be em-
ployed, called a puffer mechanism. An interrupting and
insulation medium ("quenching gas"), like e.g. SF6, is
compressed in a puffer volume and released into an arc-
ing region or arc quenching region.

[0006] The interrupting and insulation medium may be
compressed and an overpressure may occur in a com-
pression volume. At the same time, a tulip contact is
pulled away from the plug contact, and the electric arc is
generated. During the interruption, the arc heats up the
gas volume around the contacts.

[0007] Hotinsulation gas has a lower insulation capa-
bility than the same insulation gas at a lower temperature.

10

15

20

25

30

35

40

45

50

55

The hot gas increases a risk of a dielectric re-strike, even
if the arc was successfully interrupted beforehand (i. e.,
even if a preceding thermal interruption was successful).
Therefore cool gas with a sufficient pressure has to be
directed to the arcing region.

[0008] In case a breaker needs to perform an "open-
close-open" operation, following may happen: After the
first O (open) operation, the density in the heating volume
may be reduced. During the subsequent C (close) oper-
ation the compression volume will be re-filled with gas
through the check valve between the exhaust volume
and the compression volume.

[0009] The heating volume however almost is filled
with the same interrupting and insulation medium. The
second O (opening) operation therefore may show re-
duced interruption capability.

[0010] Thermal radiation from the arc may cause ab-
lation (vaporization) of e.g. polytetrafluoroethylene (PT-
FE) from an insulating nozzle which may surround the
arcing region. This may lead to a flow of interrupting and
insulation medium from the high pressure arc zone back
to the heating volume. This may be known as back heat-
ing. In case of a high current and therefore hot arc, the
arc may be said to be "ablation controlled" at this time.
[0011] The generated arc between the arcing contacts
evaporate a thin layer of insulating material, which may
surround the arcing region. This evaporation process,
and the resulting gas/vapor, may cool the arc, cause a
reductionin arc conductivity and improve the arc-quench-
ing properties.

[0012] During a closing (C ) operation, a pre-arcing
may take place between the arcing contacts. While the
arc during opening is blown, the arc which may occur
during is not controlled by a gas flow during closing. This
may have a negative impact on the ablation.

[0013] Itis therefore an object of the disclosure to pro-
vide an improved circuit breaker which may improve a
pressure behavior and therefore may have an improved
extinguishing capacity, not only during an opening but
also during a closing operation.

SUMMARY OF INVENTION

[0014] In order to address the foregoing and other po-
tential problems, embodiments of the present disclosure
propose:

[0015] Inafirstaspectofthe presentdisclosure, a high-
voltage self-blast circuit breaker is proposed. The self-
blast circuit breaker comprises an enclosure filled with
an interrupting and insulation medium;

[0016] The circuit breaker further comprises a contact
arrangement held in said enclosure. The contact ar-
rangement has first and second contact members being
movable relative to each other along an axis (A) during
a switching operation. The first contact member compris-
es afirst arcing contact, the second contact member may
comprise a second arcing contact. The first and second
arcing contacts define an arcing zone there between,
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[0017] The first contact member further comprises a
heating volume and a nozzle. The nozzle defines a heat-
ing channel between the heating volume and the arcing
zone.

[0018] The circuit breaker also comprises a secondary
compression volume. The secondary compression vol-
ume is configured for being expanded during an opening
operation of the high-voltage circuit breaker and for being
compressed during a closing operation of the high-volt-
age circuit breaker.

[0019] The circuit breaker further comprises an inlet
check valve which is arranged between an enclosure vol-
ume within the enclosure and the secondary compres-
sion volume for allowing a forward flow of the interrupting
and insulation medium from the enclosure volume
through the inlet check valve into the secondary com-
pression volume during the opening operation of the
high-voltage circuit breaker, and for blocking a reverse
flow from the secondary compression volume into the
enclosure volume during the closing operation of the
high-voltage circuit breaker.

[0020] Further comprised in the circuit breaker is an
outlet check valve. The outlet check valve is arranged
between the secondary compression volume and the
heating volume . The outlet check valve allows for a for-
ward flow of the interrupting and insulation medium from
the secondary compression volume through the outlet
check valve into the heating volume during the closing
operation of the high-voltage circuit breaker and for
blocking a reverse flow from the heating volume into the
secondary compression volume during the opening op-
eration of the high-voltage circuit breaker.

[0021] In another aspect, of the present disclosure, a
method for operating the high voltage circuit breaker ac-
cording to any other aspectis provided. The method com-
prises at least one of:

[0022] Openingthe high-voltage circuit breaker, there-
by expanding the secondary compression volume,
whereby the interrupting and insulation medium flows
fromthe enclosure volume to the secondary compression
volume through the inlet check valve, whereby the outlet
check valve is closed; and

closing the high-voltage circuit breaker, thereby com-
pressing the secondary compression volume, whereby
the interrupting and insulation medium flows from the
secondary compression volume to the heating volume
through the outlet check valve, whereby the inlet check
valve is closed.

BRIEF DESCRIPTION OF DRAWINGS

[0023] Embodiments of the present disclosure will be
presentedin the sense of examples and their advantages
are explained in greater detail below, with reference to
the accompanying drawings, wherein:

FIG.1 shows an embodiment of a high-voltage self
blast circuit breaker according to the disclo-
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sure;
shows an embodiment of a high-voltage self
blast circuit breaker according to the disclosure
during an opening operation;

shows an embodiment of a high-voltage self
blast circuit breaker according to the disclosure
during a closing operation;

shows an embodiment of a high-voltage self
blast circuit breaker according to the disclo-
sure;

shows an operating method according to em-
bodiments of the disclosure.

FIG. 2

FIG. 3

FIG. 4

FIG. 5

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] FIG. 1 showsanembodiment ofthe present dis-
closure. A second puffer check valve 10 is arranged be-
tween an exhaustvolume 140 and a compression volume
130. The compression volume 130 may also be referred
to as "primary compression volume". The compression
volume may be of small dimensions and can thus provide
a quantity of compressed interrupting and insulation me-
dium which may be sufficient for a successful thermal
blow-out of a switching arc between the arcing contacts
70, 75. A first puffer check valve 20 may be arranged
between compression volume 130 and heating volume
120.

[0025] In addition to these known check valves 10 and
20, two additional check valves 30 and 40 may be intro-
duced according to the disclosure. The first additional
check valve 30 may be an outlet check valve.

[0026] This outlet check valve 30 may be arranged be-
tween a secondary compression volume 110 (sometimes
referred to as nominal contact volume) and the heating
volume 120. The outlet check valve 30 enables a forward
flow of interrupting and insulation medium from the sec-
ondary compression volume 110 to the heating volume
120. The outlet check valve 30 on the other hand is adapt-
ed to block a reverse flow of interrupting and insulation
medium from the heating volume 120 back to the sec-
ondary compression volume 110.

[0027] The second additional check valve may be an
inlet check valve 40. This inlet check valve 40 may be
arranged between the enclosure volume 150 and the
secondary compression volume 110.

[0028] Betweentheenclosurevolume 150 andthe sec-
ondary compression volume 110 no other connection
may be present as the flow channel which may be opened
or closed by the inlet check valve 40. The inlet check
valve 40 is configured to allow a forward flow of interrupt-
ing and insulation medium from the enclosure volume
150 to the secondary compression volume 110. The inlet
check valve 40 is configured to block a reverse flow of
interrupting and insulation medium from the secondary
compression volume 110 to the enclosure volume 150.
[0029] All check valves may be pre-loaded with a
spring force by a spring element like e.g. spring element
90. The spring-force, which may have a different, indi-
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vidual value (e.g. spring constant, linear or non-linear)
for each of the check valves, may enable a well-defined
position of any of the check valves 10, 20, 30, 40, 50 in
opened or closed state. Opening/closing characteristics
for each of the check valves may be defined in this way.
[0030] As anexample, inlet check valve 40 may have
a position that may allow some intended controlled minor
flow of interrupting and insulation medium for cooling the
nominal contacts. In other embodiments, the inlet check
valve 40 may intentionally completely block the flow of
interrupting and insulation medium between the second-
ary compression volume 110 and the enclosure volume
150.

[0031] FIG. 2 shows the self-blast circuit breaker dur-
ing an opening (O) operation. The secondary compres-
sion volume 110 may be increased when the contact ar-
rangement is moved to an "open" position along its axis
A. The pressure of interrupting and insulation medium in
the secondary compression volume 110 is reduced and
may be lower than in the compression volume 130 and
in the enclosure volume 150. Depending on a pres-
sure/compression ratio, outlet check valve 30 may be
closed and inlet check valve 40, which may be arranged
in the flow path between the enclosure volume 150 and
the secondary compression volume 110 may be opened.
[0032] Check valve 20, which may be adapted to con-
trol a forward flow of interrupting and insulation medium
from the compression volume 130 to the heating volume
120 is open. A forward flow of interrupting and insulation
medium, as indicated by the arrow in flow channel be-
tween compression volume 130 and heating volume 120
is possible.

[0033] This status of the circuit breaker, and the re-
spective (check-) valves may be comparable to the state-
of-the-art interrupter without the inlet and outlet check
valves 30, 40. There is no flow of interrupting and insu-
lation medium between secondary compression volume
110 and heating volume 120.

[0034] However, the interrupting and insulation medi-
um may flow from enclosure volume 150 to secondary
compression volume 110 as indicated by the arrow in the
channel between the secondary compression volume
110 and the enclosure volume 150 and controlled by inlet
checkvalve 40. Fresh and cool interrupting and insulation
medium from the enclosure volume 150 can enter the
secondary compression volume 110.

[0035] During interruption of heavy current with a back
heating, check valve 20 and outlet check valve 30 are
adapted to be closed. In particular, the spring forces,
which may act on the valves 20 and 30, may be config-
ured to achieve such a closing behavior. Back-heating
may be a condition in the circuit-breaker, when a pressure
in the heating volume 120 quickly rises, when, due to
quick expansion of interrupting and pressurized insula-
tion medium from the burning arc, medium re-enters the
heating volume 120.

[0036] FIG. 3 shows the high voltage circuit breaker
during a closing operation. The secondary compression
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volume 110 is reduced when the contact arrangement is
moved along longitudinal axis A. In effect, the pressure
of the interrupting and insulation medium rises in the sec-
ondary compression volume 110. The increased pres-
sure of the interrupting and insulation medium acts
against inlet check valve 40 and closes it or maintains
the inlet check valve 40 in a closed position. As check
valve 40 will close, there will be no gas flow of the inter-
rupting and insulation medium towards the tank volume
150. Outlet check valve 30 will open.

[0037] Interrupting and insulation medium may flow
from secondary compression volume 110 through a flow
channel (indicated by an arrow in FIG. 3) which can be
blocked by outlet check valve 30 into heating volume
120. At the same time as compression volume 130 is
increased and pressure reduced in compression volume
130. Check valve 20 may close and check valve 10 may
open.

[0038] Thus, interrupting and insulation medium may
flow from the exhaust volume 140 into the compression
volume 130, as indicated by the "flow arrow" in FIG. 3 in
the flow channel between exhaust volume 140 and the
compression volume 130. Check valve 10 may be pre-
loaded with a spring force exercised by a spring element.
In this way, the pressure ratio between volumes 130 and
140 may be adjustable by the spring force of check valve
10. A low spring-force may result in an easy flow of in-
terrupting and insulation medium between the two vol-
umes 130 and 140, thereby influencing an opening/clos-
ing force of the contact arrangement.

[0039] The flow of interrupting and insulation medium
from secondary compression volume 110 through the
outlet check valve 30 into heating volume 120 may lead
to a flow of interrupting and insulation medium towards
the arcing zone (indicated by a "flow arrow" in FIG. 3).
This may blow the arc, which may develop between the
first and second arcing contacts 70, 75 during a closing
operation of the contact arrangement. In other words,
also the movement of the contact arrangement during
the closing operation generates a flow of the interrupting
and insulation medium towards the arcing zone 60 to
extinguish the arc between the arcing contacts 70, 75.
[0040] As a further advantageous effect, hot interrupt-
ing and insulation medium with low density and therefore
reduced/poor arc extinguishing capacity in the heating
volume 120, may be replaced by a cooler interrupting
and insulation medium with a high density and sufficient
arc-extinguishing capacity.

[0041] FIG. 4 shows a slightly modified embodiment
of the present disclosure. The exhaust volume 140 may
have a direct connection to the enclosure volume 150 by
a channel 160.

[0042] The high-voltage self-blast circuit breaker ac-
cording to the present disclosure has been modified in a
way that a flow of interrupting and insulation medium may
be created during opening as well as during closing of
the contacts in the circuit breaker. In other words, the
present disclosure proposes to implement an arc extin-
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guishing function which also provides extinguishing ca-
pability in a closing operation of the circuit-breaker.
[0043] The presentdisclosure proposes ahigh-voltage
self-blast circuit breaker. The high-voltage self-blast cir-
cuit breaker may comprise: an enclosure which may be
filled with an interrupting and insulation medium. A con-
tact arrangement may be held in said enclosure and may
have afirstand a second contact member being movable
relative to each other along an axis (A) during a switching
operation.

[0044] The first contact member comprising a first arc-
ing contact 75, the second contact member comprising
a second arcing contact 70, the first and second arcing
contacts 70, 75 defining an arcing zone 60 there between,
[0045] The first contact member further comprising a
heating volume 120 and a nozzle 80 defining a heating
channel between the heating volume 120 and the arcing
zone 60. The nozzle 80 may comprise of an insulating
material such as PTFE. This nozzle may surround a free
end of the arc contact 70.

[0046] Theinterruptingand insulation medium, in other
words an insulating gas like e.g. SF6, may flow between
the heating volume 120 and the arcing zone 60 to cool
and extinguish an arc between the arcing contacts 70,
75. The heating channel 120 may be formed such, that
the interrupting and insulation medium flow may be di-
rected to the arcing zone 60.

[0047] The high voltage circuit breaker may further
comprise a secondary compression volume 110 which
may be configured for being expanded during an opening
operation of the high-voltage circuit breaker (see broad
arrow pointing to the left in FIG. 2), and for being com-
pressed during a closing operation (see broad arrow
pointing to the right in FIG. 2) of the high-voltage circuit
breaker.

[0048] The high voltage circuit breaker may further
comprise an inlet check valve 40 which may be arranged
between an enclosure volume 150 within the enclosure
and the secondary compression volume 110 for allowing
a forward flow of the interrupting and insulation medium
from the enclosure volume 150 through the inlet check
valve 40 into the secondary compression volume 110
during the opening operation of the high-voltage circuit
breaker, and for blocking a reverse flow from the sec-
ondary compression volume 110 into the enclosure vol-
ume 150 during the closing operation of the high-voltage
circuit breaker.

[0049] The high voltage circuit breaker may further
comprise an outlet check valve 30 which may be ar-
ranged between the secondary compression volume110
and the heating volume 120. The outlet check valve 30
may be configured to allow a forward flow of the inter-
rupting and insulation medium from the secondary com-
pression volume 110 through the outlet check valve 30
into the heating volume 120 during the closing operation
of the high-voltage circuit breaker. The outlet check valve
30 may further be configured to block a reverse flow from
the heating volume 120 into the secondary compression
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volume110 during the opening operation of the high-volt-
age circuit breaker.

[0050] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that the first contact member may have a first
nominal contact, and the second contact member may
have a second nominal contact. The secondary compres-
sion volume 110 may contain the first and second nom-
inal contacts.

[0051] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that the secondary compression volume 110
may radially surround the nozzle 80 at least partially.
[0052] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that the outlet check valve 30 may be arranged
on a side of the heating volume 120 opposite to the heat-
ing channel. This may allow that a flow of interrupting
and insulating medium, may be created during the clos-
ing operation of the high-voltage circuit breaker. The gas
flow may be flowing through the heating volume 120 and
via the heating channel towards the arcing zone 60. In
this way, the arc that may build up between the arcing
contacts 70, 75 during the closing operation of the contact
arrangement may be extinguished.

[0053] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that the high-voltage circuit breaker may be con-
figured foropening the inlet check valve 40 and for closing
the outlet check valve 30 during the opening operation
of the high-voltage circuit breaker. The secondary com-
pression volume 110 may be reduced during the opening
operation as shown in FIG. 2 and by the pressure differ-
ence between the secondary compression volume 110
and the enclosure volume 150, the inlet check valve 40
may open and the secondary compression volume 110
may be "flushed" with "fresh" interrupting and insulating
medium from the enclosure volume 150.

[0054] The fresh interrupting and insulating medium
may have a higher density since it has been delivered
from the "cooler" enclosure volume 150. This may pre-
pare the circuit breaker e.g. for a direct subsequent clos-
ing operation with improved arc extinguishing capability
since medium with higher density has a better arc extin-
guishing characteristic.

[0055] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that the high-voltage circuit breaker may be con-
figured forclosing the inlet check valve 40 and for opening
the outlet check valve 30 during the closing operation of
the high-voltage circuit breaker.

[0056] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that the high-voltage circuit breaker may be con-
figured for closing the outlet check valve 30 to block a
reverse gas flow from the heating volume 120 to the sec-
ondary compression volume 110in case of abackheating
during the closing operation of the high-voltage circuit
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breaker.

[0057] Backheating may occur, when an arc between
the arcing contacts heats-up the arc-surrounding inter-
rupting and insulation media (another expression may
be "quenching gas"). Pressure of the medium in this part
of the circuit breaker rises very quickly and the hot me-
dium may flow from the arcing zone back to the heating
volume 120 through the passage between the heating
volume 120 and the arcing-zone.

[0058] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that at least one of the check valves 10, 20, 30,
40, 50 may be preloaded with a spring element 90 to
enable predefined pressure values for opening and/or
closing the check valves 10, 20, 30, 40, 50.

[0059] It may be possible, that every valve 10, 20, 30,
40, 50 is equipped with a spring element. The spring el-
ements may provide a specific pre-tension to the valves
10, 20, 30, 40, 50. The spring-force and thereby the pre-
tension may be chosen individually for every valve. This
may enable, that the opening- closing behavior of the
valves may be adjusted to fulfil specific needs. For in-
stanceit may be possible, that the spring force is adjusted
such that the heating volume 120 may be flushed at an
early state of movement with higher-density gas from the
enclosure volume 150. Or, for instance, check valve 40
may be preloaded with a spring force which may allow a
minor interrupting and insulation medium flow for e.g.
cooling the nominal contacts but the minor medium flow
may not negatively influence the gas flow pressure which
extinguishes the arc. In other words, an independent ad-
justment of the spring-forces at the check valves may
enable to adjust flow conditions of the interrupting and
insulating medium and therefore also the arc-extinguish-
ing capability in a wide range to adapt the circuit breaker
to different operating conditions.

[0060] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose that the circuit breaker further comprises a com-
pression volume 130. The compression volume 130 may
be configured for being compressed during an opening
operation of the high-voltage circuit breaker, thereby
compressing the interrupting and insulation medium pro-
vided therein. The compression volume 130 may be con-
figured for being expanded during a closing operation of
the high-voltage circuit breaker.

[0061] A first puffer check valve 20, arranged between
the heating volume 120 and the compression volume 130
may allow a forward flow of the compressed interrupting
and insulation medium from the compression volume 130
through the first puffer check valve 20 into the heating
volume 120 during the opening operation of the high-
voltage circuit breaker, and for blocking a reverse flow
from the heating volume 120 into the compression vol-
ume 130.

[0062] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
further propose to comprise an exhaust volume 140 and
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a second puffer check valve 10 which may be arranged
between the exhaust volume 140 and the compression
volume 130. This arrangement may allow a forward flow
of the interrupting and insulation medium from the ex-
haust volume 140 through the second puffer check valve
10 into the compression volume 130 during the closing
operation of the high-voltage circuit breaker, and for
blocking a reverse flow from the compression volume
130 into the exhaust volume 140.

[0063] FIG. 3 shows the closing operation of the circuit
breaker. The "flow-arrow" in the passage between ex-
haust volume 140 and compression volume 130 indi-
cates the flow of interrupting and insulating medium be-
tween the both volumes. The first puffer check valve 20
which may be adapted to allow a forward flow of inter-
rupting and insulation medium from the compression vol-
ume 130 to the heating volume 120 is closed as well.
[0064] Another embodiment of the present disclosure,
which may be combined with other embodiments, may
propose to further comprise a pressure relief valve 50
which may be arranged between the compression vol-
ume 130 and the exhaust volume 140 and may be adapt-
ed for relieving an overpressure from the compression
volume 130 into the exhaust volume 140. If the pressure
inthe compression volume 130 exceeds a predetermined
limit value, the pressure check valve 50, which may also
be designated as "pressure relief valve", may open (the
FIGs do not show an opened check valve 50).

[0065] After the opening of the check valve 50, the
compression volume 130 communicates with the ex-
haust volume 140 via this check valve 50 and thus limits
the pressure in the compression volume 130.

[0066] The Check valve/pressure relief valve 50 may
be preloaded from spring element 90 with a spring force.
The spring force may be configurable so that specific
opening characteristics of the valve 50, and therefore
also different pressure characteristics, may be achieved.
In other words, by choosing different spring forces, a
pressure limit at which the compressed interrupting and
insulation medium is released from the compression vol-
ume 130 to the exhaust volume 140 may be adjustable.
[0067] Another embodiment of the present disclosure,
may propose a method 500, as shown in FIG. 5, for op-
erating the high voltage circuit breaker according to any
one of the preceding claims. The method may comprise
at least one of:

[0068] Opening the high-voltage circuit breaker in
block 510, thereby expanding the secondary compres-
sion volume 110, whereby the interrupting and insulation
medium may flow from the enclosure volume 150 to the
secondary compression volume110 through the inlet
check valve 40, whereby the outlet check valve 30 may
be closed.

[0069] Closing, in block 520, the high-voltage circuit
breaker, thereby compressing the secondary compres-
sion volume 110, whereby the interrupting and insulation
medium may flow from the secondary compression vol-
ume 110 to the heating volume 120 through the outlet
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check valve 30, whereby the inlet check valve 40 may
be closed.

[0070] Blocks 510 and 520 may be executed repeat-
edly during an open-close-open cycle of the circuit break-
er.

[0071] In summary, the present disclosure may pro-
vide in an advantageous manner a circuit breaker with
an improved arc-extinguishing capacity. Additional
valves in the circuit breaker allow that arcs between the
arcing contacts may be extinguished not only during an
opening/breaking operation.

[0072] The arc extinguishing capability of the circuit
breaker may also be provided during a closing operation
of the contacts, where an arcing of the contacts may oc-
cur as well.

[0073] Two additionally provided valves allow a func-
tionality similar to a two-way pump, where both moving
directions (opening-closing) may be used to generate a
gas flow towards the arcing zone to extinguish an arc.

Claims
1. A high-voltage self-blast circuit breaker, comprising:

an enclosure filled with an interrupting and insu-
lation medium;

a contact arrangement held in said enclosure,
having first and second contact members being
movable relative to each other along an axis (A)
during a switching operation, the first contact
member comprising a first arcing contact (75),
the second contact member comprising a sec-
ond arcing contact (70), the first and second arc-
ing contacts defining an arcing zone (60) there-
between,

the first contact member further comprising a
heating volume (120) and a nozzle (80) defining
a heating channel between the heating volume
(120) and the arcing zone;

a secondary compression volume (110) config-
ured for being expanded during an opening op-
eration of the high-voltage circuit breaker, and
for being compressed during a closing operation
of the high-voltage circuit breaker; character-
ised by

an inlet check valve (40) arranged between an
enclosure volume (150) within the enclosure
and the secondary compression volume (110)
for allowing a forward flow of the interrupting and
insulation medium from the enclosure volume
(150) through the inlet check valve (40) into the
secondary compression volume (110) during
the opening operation of the high-voltage circuit
breaker, and for blocking a reverse flow from the
secondary compression volume (110) into the
enclosure volume (150) during the closing op-
eration of the high-voltage circuit breaker;
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an outletcheck valve (30) arranged between the
secondary compression volume (110) and the
heating volume (120) for allowing a forward flow
of the interrupting and insulation medium from
the secondary compression volume (110)
through the outlet check valve (30) into the heat-
ing volume (120) during the closing operation of
the high-voltage circuit breaker, and for blocking
a reverse flow from the heating volume (120)
into the secondary compression volume (110)
during the opening operation of the high-voltage
circuit breaker.

The high voltage circuit breaker according to claim
1, wherein

the first contact member has a first nominal con-
tact, and the second contact member has a sec-
ond nominal contact, and wherein

the secondary compression volume (110) con-
tains the first and second nominal contacts.

The high voltage circuit breaker according to any one
of the preceding claims, wherein

the secondary compression volume (110) radially
surrounds the nozzle (80) at least partially.

The high voltage circuit breaker according to any one
of the preceding claims, wherein

the outlet check valve (30) is arranged on a side of
the heating volume (120) opposite to the heating
channel, such that during the closing operation of
the high-voltage circuit breaker a gas flow is created,
the gas flow flowing through the heating volume
(120) and via the heating channel towards the arcing
zone.

The high voltage circuit breaker according to any one
of the preceding claims, wherein

the high-voltage circuit breaker is configured for
opening the inlet check valve (40) and for closing the
outlet check valve (30) during the opening operation
of the high-voltage circuit breaker.

The high voltage circuit breaker according to any one
of the preceding claims, wherein

the high-voltage circuit breaker is configured for clos-
ing the inlet check valve (40) and for opening the
outlet check valve (30) during the closing operation
of the high-voltage circuit breaker.

The high voltage circuit breaker according to any one
of the preceding claims, wherein

the high-voltage circuit breaker is configured for clos-
ing the outlet check valve (30) to block a reverse gas
flow from the heating Volume (120) to the secondary
compression volume (110) in case of a backheating
during the closing operation of the high-voltage cir-
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cuit breaker.

The high voltage circuit breaker according to any one
of the preceding claims, wherein

at least one of the check valves (10, 20, 30, 40, 50)
is preloaded with a spring element (90) to enable
predefined pressure values for opening and/or clos-
ing the check valves (10, 20, 30, 40, 50).

The high voltage circuit breaker according to any one
of the preceding claims, further comprising

a compression volume (130) configured for be-
ing compressed during an opening operation of
the high-voltage circuit breaker, thereby com-
pressing the interrupting and insulation medium
provided therein, and for being expanded during
a closing operation of the high-voltage circuit
breaker;

afirst puffer check valve (20), arranged between
the heating volume (120) and the compression
volume (130) for allowing a forward flow of the
compressed interrupting and insulation medium
from the compression volume (130) through the
first puffer check valve (20) into the heating vol-
ume (120) during the opening operation of the
high-voltage circuit breaker, and for blocking a
reverse flow from the heating volume (120) into
the compression volume (130).

The high voltage circuit breaker according to claim
9, further comprising

an exhaust volume (140); and

a second puffer check valve (10), arranged be-
tween the exhaust volume (140) and the com-
pression volume (130) for allowing a forward
flow of the interrupting and insulation medium
from the exhaust volume (140) through the sec-
ond puffer check valve (10)into the compression
volume (130) during the closing operation of the
high-voltage circuit breaker, and for blocking a
reverse flow from the compression volume (130)
into the exhaust volume (140).

The high voltage circuit breaker according to claim
10, further comprising

a pressure relief valve (50) arranged between the
compression volume (130) and the exhaust volume
(140) for relieving an overpressure from the com-
pression volume (130) into the exhaust volume
(140).

Method (500) for operating the high voltage circuit
breaker according to any one of the preceding

claims, the method comprising at least one of:

Opening (510) the high-voltage circuit breaker,
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thereby expanding the secondary compression
volume (110), whereby the interrupting and in-
sulation medium flows from the enclosure vol-
ume (150) to the secondary compression vol-
ume (110) through the inlet check valve (40),
whereby the outlet check valve (30) is closed;
and

Closing (520) the high-voltage circuit breaker,
thereby compressing the secondary compres-
sion volume (110), whereby the interrupting and
insulation medium flows from the secondary
compression volume (110) to the heating vol-
ume (120) through the outlet check valve (30),
whereby the inlet check valve (40) is closed.

Patentanspriiche

Hochspannungs-Selbstblasschalter, der Folgendes
umfasst:

ein Gehause, das mit einem Unterbrechungs-
und Isolationsmedium gefillt ist;

eine in dem Gehause gehaltene Kontaktanord-
nung mit einem ersten und einem zweiten Kon-
taktelement, die wahrend eines Schaltvorgangs
entlang einer Achse (A) relativ zueinander be-
weglich sind, wobei das erste Kontaktelement
einen ersten Lichtbogenkontakt (75) und das
zweite Kontaktelement einen zweiten Lichtbo-
genkontakt (70) umfasst, wobei der erste und
der zweite Lichtbogenkontakt eine Lichtbogen-
zone (60) zwischen sich definieren,

wobei das erste Kontaktelement auferdem ein
Heizvolumen (120) und eine Dise (80) umfasst,
die einen Heizkanal zwischen dem Heizvolu-
men (120) und der Lichtbogenzone definiert;
ein sekundares Kompressionsvolumen (110),
das so ausgebildet ist, dass es wahrend eines
Offnungsvorgangs des Hochspannungs-Leis-
tungsschalters expandiert und wahrend eines
SchlieBvorgangs des Hochspannungs-Leis-
tungsschalters komprimiert wird,
gekennzeichnet durch ein Einlassriickschlag-
ventil (40), das zwischen einem Gehausevolu-
men (150) innerhalb des Gehauses und dem
sekundaren Kompressionsvolumen (110) ange-
ordnet ist, um einen Vorwartsfluss des Unter-
brechungs- und lIsolationsmediums aus dem
Gehausevolumen (150) durch das Einlassriick-
schlagventil (40) in das sekundare Kompressi-
onsvolumen (110) wahrend des Offnungsvor-
gangs des Hochspannungs-Leistungsschalters
zu ermoglichen, und um einen Rickfluss aus
dem sekundaren Kompressionsvolumen (110)
in das Gehausevolumen (150) wahrend des
SchlieBvorgangs des Hochspannungs-Leis-
tungsschalters zu blockieren;
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ein Auslassriickschlagventil (30), das zwischen
dem sekundaren Kompressionsvolumen (110)
und dem Heizvolumen (120) angeordnet ist, um
einen Vorwartsfluss des Unterbrechungs- und
Isolationsmediums vom sekundaren Kompres-
sionsvolumen (110) durch das Auslassriick-
schlagventil (30) in das Heizvolumen (120) wah-
rend des Einschaltvorgangs des Hochspan-
nungs-Leistungsschalters zu ermdglichen, und
um einen Rickfluss vom Heizvolumen (120) in
das sekundare Kompressionsvolumen (110)
wahrend des Ausschaltvorgangs des Hoch-
spannungs-Leistungsschalters zu blockieren.

gemall An-
spruch 1,

wobei das erste Kontaktelement einen ersten
Nennkontakt und das zweite Kontaktelement ei-
nen zweiten Nennkontakt aufweist, und

wobei das sekundare Kompressionsvolumen
(110) den ersten und zweiten Nennkontakt ent-
halt.

Hochspannungs-Leistungsschalter gemal einem
der vorhergehenden Anspriiche,

wobei das sekundare Kompressionsvolumen (110)
die Dise (80) zumindest teilweise radial umgibt.

Hochspannungs-Leistungsschalter gemal einem
der vorhergehenden Anspriiche,

wobei das Auslassriickschlagventil (30) auf einer
dem Heizkanal gegeniiberliegenden Seite des Heiz-
volumens (120) angeordnetist, so dass wahrend des
Einschaltvorgangs des Hochspannungs-Leistungs-
schalters ein Gasfluss erzeugt wird, der durch das
Heizvolumen (120) und Uber den Heizkanal zur
Lichtbogenzone stromt.

Hochspannungs-Leistungsschalter gemal einem
der vorhergehenden Anspriiche,

wobei der Hochspannungs-Leistungsschalter so
ausgebildet ist, dass er das Einlassriickschlagventil
(40) offnet und das Auslassriickschlagventil (30)
wahrend des Offnungsvorgangs des Hochspan-
nungs-Leistungsschalters schlief3t.

Hochspannungs-Leistungsschalter gemal einem
der vorhergehenden Anspriiche,

wobei der Hochspannungs-Leistungsschalter so
ausgebildet ist, dass er das Einlassriickschlagventil
(40) schlief3t und das Auslassriickschlagventil (30)
wahrend des SchlieRvorgangs des Hochspan-
nungs-Leistungsschalters 6ffnet.

Hochspannungs-Leistungsschalter gemal einem
der vorhergehenden Anspriiche,
wobei der Hochspannungs-Leistungsschalter so
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10. Hochspannungs-Leistungsschalter

11. Hochspannungs-Leistungsschalter

ausgebildetist, dass er das Auslassriickschlagventil
(30) schlieRt, um einen umgekehrten Gasfluss vom
Heizvolumen (120) zum sekundaren Kompressions-
volumen (110) im Falle einer Riickerwarmung wah-
rend des SchlieBvorgangs des Hochspannungs-
Leistungsschalters zu blockieren.

Hochspannungs-Leistungsschalter gemaR einem
der vorhergehenden Anspriiche,

wobei mindestens eines der Riickschlagventile (10,
20, 30, 40, 50) mit einem Federelement (90) vorge-
spannt ist, um vorgegebene Druckwerte zum Offnen
und/oder SchlieBen der Riickschlagventile (10, 20,
30, 40, 50) zu ermdglichen.

Hochspannungs-Leistungsschalter gemaR einem
der vorhergehenden Anspriiche, der ferner Folgen-
des umfasst:

ein Kompressionsvolumen (130), das so ausge-
bildet ist, dass es wahrend eines Offnungsvor-
gangs des Hochspannungs-Leistungsschalters
komprimiert wird, wodurch das darin enthaltene
Unterbrechungs- und Isolationsmedium kompri-
miert wird, und dass es wahrend eines
SchlieBvorgangs des Hochspannungs-Leis-
tungsschalters expandiert wird;

ein erstes Pufferriickschlagventil (20), das zwi-
schen dem Heizvolumen (120) und dem Kom-
pressionsvolumen (130) angeordnet ist, um ei-
nen Vorwartsfluss des komprimierten Unterbre-
chungs- und Isolationsmediums aus dem Kom-
pressionsvolumen (130) durch das erste Puffer-
rickschlagventil (20) in das Heizvolumen (120)
wahrend des Offnungsvorgangs des Hochspan-
nungs-Leistungsschalters zu ermdglichen, und
um einen Ruckfluss aus dem Heizvolumen
(120) in das Kompressionsvolumen (130) zu
blockieren.

gemall An-
spruch 9, der ferner Folgendes umfasst:

ein Auslassvolumen (140); und

ein zweites Pufferriickschlagventil (10), das zwi-
schen dem Auslassvolumen (140) und dem
Kompressionsvolumen (130) angeordnet ist,
um wahrend des Einschaltvorgangs des Hoch-
spannungs-Leistungsschalters einen Vorwarts-
fluss des Unterbrechungs- und Isolationsmedi-
ums vom Auslassvolumen (140) durch das
zweite Pufferriickschlagventil (10) in das Kom-
pressionsvolumen (130) zu ermdglichen und ei-
nen Rickfluss vom Kompressionsvolumen
(130) in das Auslassvolumen (140) zu blockie-
ren.

gemall An-
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spruch 10, der ferner Folgendes umfasst:

ein zwischen dem Kompressionsvolumen (130) und
dem Auslassvolumen (140) angeordnetes Druckbe-
grenzungsventil (50) zum Ablassen eines Uber-
drucks aus dem Kompressionsvolumen (130) in das
Auslassvolumen (140).

Verfahren (500) zum Betreiben des Hochspan-
nungs-Leistungsschalters gemaf einem der vorher-
gehenden Anspriiche, wobei das Verfahren mindes-
tens einen der folgenden Schritte umfasst:

Offnen (510) des Hochspannungs-Leistungs-
schalters, wodurch das sekundare Kompressi-
onsvolumen (110) vergroRertwird, wodurch das
Unterbrechungs- und Isolationsmedium vom
Gehausevolumen (150) zum sekundaren Kom-
pressionsvolumen (110) durch das Einlassriick-
schlagventil (40) flieRt, wodurch das Auslass-
rickschlagventil (30) geschlossen wird; und

SchlieBen (520) des Hochspannungs-Leis-
tungsschalters, wodurch das sekundare Kom-
pressionsvolumen (110) komprimiert wird, wo-
durch das Unterbrechungs- und Isolationsme-
dium vom sekundaren Kompressionsvolumen
(110) durch das Auslassriickschlagventil (30)
zum Heizvolumen (120) flieRt, wodurch das Ein-
lassriickschlagventil (40) geschlossen wird.

Revendications

1.

Disjoncteur a haute tension,

comprenant :

autosoufflage

une enceinte remplie d’'un milieu d’interruption
et d’isolation ;

un agencement de contacts renfermé dans la-
dite enceinte, présentant des éléments de pre-
mier et second contacts mobiles I'un par rapport
a l'autre le long d’un axe (A) durant une opéra-
tion de commutation, le premier élément de con-
tact comprenant un premier contact d’arc (75),
le second élément de contact comprenant un
second contact d’arc (70), les premier et second
contacts d’arc définissant une zone d’arc (60)
entre eux,

le premier élément de contact comprenant en
outre un volume de chauffage (120) et une buse
(80) définissant un canal de chauffage entre le
volume de chauffage (120) et la zone d’arc ;
un volume de compression secondaire (110)
configuré pour étre dilaté durant une opération
d’ouverture dudisjoncteur haute tension et com-
primé durant une opération de fermeture du dis-
joncteur haute tension ; caractérisé par

un clapet anti-retour d’entrée (40) disposé entre
un volume d’enceinte (150) a l'intérieur de I'en-
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10

ceinte et le volume de compression secondaire
(110) pour permettre un écoulement vers I'avant
du milieu d’interruption et d’isolation depuis le
volume d’enceinte (150) a travers le clapet anti-
retour d’entrée (40) jusque dans le volume de
compression secondaire (110) durant I'opéra-
tion d’ouverture du disjoncteur haute tension, et
bloquer un écoulementinverse depuis le volume
de compression secondaire (110) jusque dans
le volume d’enceinte (150) durant I'opération de
fermeture du disjoncteur haute tension ;

un clapet anti-retour de sortie (30) disposé entre
le volume de compression secondaire (110) et
le volume de chauffage (120) pour permettre un
écoulement vers I'avant du milieu d’interruption
et d’isolation depuis le volume de compression
secondaire (110) a travers le clapet anti-retour
de sortie (30) jusque dans le volume de chauf-
fage (120) durant I'opération de fermeture du
disjoncteur haute tension, et bloquer un écou-
lement inverse depuis le volume de chauffage
(120) jusque dans le volume de compression
secondaire (110) durant 'opération d’ouverture
du disjoncteur haute tension.

Disjoncteur haute tension selon la revendication 1,
dans lequel

le premier contacta un premier contact nominal,
et le second contact a un second contact nomi-
nal, et dans lequel

le volume de compression secondaire (110) ren-
ferme les premier et second contacts nominaux.

Disjoncteur haute tension selon I'une quelconque
des revendications précédentes, dans lequel

le volume de compression secondaire (110) entoure
au moins partiellement la buse (80) radialement.

Disjoncteur haute tension selon I'une quelconque
des revendications précédentes, dans lequel

le clapet anti-retour de sortie (30) est disposé sur un
c6té du volume de chauffage (120) opposé au canal
de chauffage, de telle sorte que durant I'opération
de fermeture du disjoncteur haute tension, un flux
de gaz soit créé, le flux de gaz s’écoulant a travers
le volume de chauffage (120) et par l'intermédiaire
du canal de chauffage vers la zone d’arc.

Disjoncteur haute tension selon I'une quelconque
des revendications précédentes, dans lequel

le disjoncteur haute tension est configuré pour ouvrir
le clapet anti-retour d’entrée (40) et fermer le clapet
anti-retour de sortie (30) durant 'opération d’ouver-
ture du disjoncteur haute tension.

Disjoncteur haute tension selon I'une quelconque
des revendications précédentes, dans lequel
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le disjoncteur haute tension est configuré pour fer-
mer le clapet anti-retour d’entrée (40) et ouvrir le
clapet anti-retour de sortie (30) durant I'opération de
fermeture du disjoncteur haute tension.

Disjoncteur haute tension selon I'une quelconque
des revendications précédentes, dans lequel

le disjoncteur haute tension est configuré pour fer-
mer le clapet anti-retour de sortie (30) afin de bloquer
un flux de gaz inverse du volume de chauffage (120)
vers le volume de compression secondaire (110) en
cas de retour de chaleur durant I'opération de fer-
meture du disjoncteur haute tension.

Disjoncteur haute tension selon I'une quelconque
des revendications précédentes, dans lequel

au moins un des clapets anti-retour (10, 20, 30, 40,
50) est préchargé avec un élément de ressort (90)
pour permettre des valeurs de pression prédéfinies
pour I'ouverture et/ou la fermeture des clapets anti-
retour (10, 20, 30, 40, 50).

Disjoncteur haute tension selon I'une quelconque
des revendications précédentes, comprenant en
outre

un volume de compression (130) configuré pour
étre comprimé durant une opération d’ouverture
du disjoncteur haute tension, comprimant ainsi
le milieu d’interruption et d’isolation fourni a I'in-
térieur, et étre dilaté durant une opération de
fermeture du disjoncteur haute tension ;

un premier clapet anti-retour a soufflage (20),
disposé entre le volume de chauffage (120) et
le volume de compression (130) pour permettre
un écoulement vers I'avant du milieu d’interrup-
tion et d’isolation comprimé depuis le volume de
compression (130) a travers le premier clapet
anti-retour a soufflage (20) jusque dans le volu-
me de chauffage (120) durant l'opération
d’ouverture du disjoncteur haute tension, et blo-
quer un écoulement inverse depuis le volume
de chauffage (120) jusque dans le volume de
compression (130).

10. Disjoncteur haute tension selon la revendication 9,

comprenant en outre

un volume d’échappement (140) ; et

un second clapet anti-retour a soufflage (10),
disposé entre le volume d’échappement (140)
etle volume de compression (130) pour permet-
tre un écoulement vers I'avant du fluide d’inter-
ruption et d’isolation depuis le volume d’échap-
pement (140) a travers le second clapet anti-
retour soufflant (10) jusque dans le volume de
compression (130) durant 'opération de ferme-
ture du disjoncteur haute tension, et bloquer un
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1"

1.

12.

écoulement inverse depuis le volume de com-
pression (130) jusque dans le volume d’échap-
pement (140).

Disjoncteur haute tension selon la revendication 10,
comprenant en outre

une soupape de détente de pression (50) disposée
entre le volume de compression (130) et le volume
d’échappement (140) pour détendre une surpres-
sion depuis le volume de compression (130) jusque
dans le volume d’échappement (140).

Procédé (500) de fonctionnement du disjoncteur
haute tension selon I'une quelconque des revendi-
cations précédentes, le procédé comprenant au
moins :

I'ouverture (510) du disjoncteur haute tension,
dilatant ainsi le volume de compression secon-
daire (110), moyennant quoi le milieu d’interrup-
tion et d’isolation s’écoule depuis le volume
d’enceinte (150) jusque dans le volume de com-
pression secondaire (110) a travers le clapet an-
ti-retour d’entrée (40), le clapet anti-retour de
sortie (30) étant fermé ; et

la fermeture (520) du disjoncteur haute tension,
comprimant ainsi le volume de compression se-
condaire (110), moyennant quoi le milieu d’in-
terruption et d’isolation s’écoule depuis le volu-
me de compression secondaire (110) jusque
dans le volume de chauffage (120) a travers le
clapet anti-retour de sortie (30), le clapet anti-
retour d’entrée (40) étant fermé.
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