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(54) CIRCUIT BREAKER

(57)  Acircuit breaker is disclosed that comprises: a
frame; a breaker main body configured to connect and
disconnect the circuit; a sensor connected to the breaker
main body and configured to collect state parameters of
the breaker main body; and a data processing module
detachably mounted on the frame and electrically con-
nected to the sensor, wherein the data processing mod-
ule is configured to process state parameters collected
by the sensor and output processed state parameters to

a device outside the circuit breaker. The circuit breaker
described here implements the full digital function and
outputs state parameters of the circuit breaker in real
time for use by the users. By a multi-dimensional oper-
ation monitoring, the management of the health condition
of the circuit breaker is implemented, continuity and re-
liability of the operations are promoted, the maintenance
cycle is extended, and the maintenance cost is reduced.
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Description
FIELD
[0001] Embodiments of the present disclosure relate

to the field of electrical equipment in general, and more
specifically, to a circuit breaker.

BACKGROUND

[0002] The working condition of a circuit breaker is crit-
ical to its control. Usually, working condition of the circuit
breaker is collected by sensors and then processed by
the data processing module (e.g., concentrator) for sub-
sequent use by users. The existing circuit breakers are
free of the data processing module. In such case, after
purchasing a circuitbreaker, the users need to separately
configure the data processing module according to the
usage of the sensor in the circuit breaker and select a
corresponding output device based on the data process-
ing module to cooperate therewith, which increases the
selection cost.

SUMMARY

[0003] The purpose of the present disclosure is to pro-
vide a circuit breaker that addresses at least partially the
above and other potential issues.

[0004] According to a first aspect of the embodiments
ofthe presentdisclosure, there is provided a circuitbreak-
er. The circuit breaker comprises: a frame; a breaker
main body configured to connect and disconnect a circuit;
a sensor, connected to the breaker main body and con-
figured to collect state parameters of the breaker main
body; and a data processing module detachably mounted
on the frame and electrically connected to the sensor,
wherein the data processing module is configured to
process state parameters collected by the sensor and
output processed state parameters to a device outside
the circuit breaker.

[0005] In the embodiments according to the present
disclosure, the data processing module is arranged in-
side the circuit breaker, such that the circuit breaker can
process the data collected by the sensor and then directly
output the data for use by the users. Accordingly, the full
digital function of the circuit breaker is realized, and the
state parameters of the circuit breaker can be output in
real time for users to use. By a multi-dimensional moni-
toring, the management of the health condition of the
circuit breaker is implemented, continuity and reliability
of the operations are promoted, the maintenance cycle
is extended, and the maintenance costs can be reduced.
[0006] In one embodiment, the data processing mod-
ule and the frame are connected by fasteners. Through
the above embodiment, the data processing module can
be disposed inside the circuitbreaker in the simplestway,
which reduces the installation complexity.

[0007] In one embodiment, the data processing mod-
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ule includes a concentrator. Through the above embod-
iments, multiple sensor signals can be processed at the
same time and the efficiency of data processing is im-
proved.

[0008] In one embodiment, the data processing mod-
ule includes a plug adapted to connect the data process-
ing module to the device external to the circuit breaker.
Through the above embodiment, the data of the data
processing module can be output more easily.

[0009] In one embodiment, the plug includes a serial
interface. Through the above embodiment, the output da-
ta of the data processing module can be received by most
of the existing display apparatuses and the suitability of
the data output is improved.

[0010] In one embodiment, the data processing mod-
ule is connected to the sensor in a wired manner. There-
fore, a reliable connection of the circuit is ensured.
[0011] In one embodiment, the data processing mod-
ule is connected to the sensor in a wireless manner. The
above embodiment can enrich the connection modes of
the circuit, reduce the wiring inside the circuit breaker
and decrease the electromagnetic interference (EMI) in
the circuit breaker.

[0012] In one embodiment, the sensor includes a cur-
rentsensor configured to detect currents passing through
the breaker main body, and the data processing module
is configured to generate indication information in re-
sponse that the currents exceed a current threshold. Ac-
cordingly, potential risks of the circuit breaker can be de-
termined in advance in combination with dynamics of the
running currents.

[0013] Inone embodiment, the sensor includes a tem-
perature sensor configured to detect the temperature of
the breaker main body, and the data processing module
is configured to generate indication information in re-
sponse that the temperature exceeds a temperature
threshold. The above embodiment can ensure that the
circuit breaker works in a normal temperature range and
improve the reliability of the circuit breaks.

[0014] Inone embodiment, the sensorincludes a state
sensor configured to monitor a mechanical state of the
breaker main body, and the data processing module is
configured to generate indication information in response
to a change of the mechanical state. In the above em-
bodiment, the mechanical motion state of the circuit
breaker is monitored to further quantize the health con-
dition of the circuit breaker, effectively identify the early
failure of the mechanical component and ensure normal
operations of the circuit breaker.

[0015] In one embodiment, the sensor includes a sec-
ondary device state sensor configured to monitor a state
of a secondary device of the breaker main body, and the
data processing module is configured to generate indi-
cation information based on the state of the secondary
device. Through the above embodiment, the early failure
of the control circuit components can be identified to en-
sure safe operation.

[0016] Inone embodiment, the sensorincludes aforce
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sensor (e.g. a pressure sensor) configured to monitor a
contact force (e.g. a contact pressure) of the breaker
main body, and the data processing module is configured
to generate indication information in response to a
change of the contact force. The above embodiment can
intuitively quantize the health condition of the breaker
mechanism, effectively identify the early failure of the me-
chanical component and normal operation of the circuit
breaker can be guaranteed.

[0017] In one embodiment, the data processing mod-
ule analyzes a health condition of the circuit breaker ac-
cording to the state parameters and displays a residual
electrical endurance of the circuit breaker. The above
embodiment can promote continuity and reliability of the
operations, extend the maintenance periods and reduce
the maintenance costs.

[0018] Itis to be understood from the following descrip-
tion that the proposed circuit breaker implements the full
digital function, such that the monitoring data of the sen-
sor can be directly output for use by the users without
configurations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Through the following detailed description with
reference to the accompanying drawings, the above and
other objectives, features, and advantages of the em-
bodiments of the present disclosure will become more
apparent, wherein a plurality of embodiments of the
presentapplicationisillustrated in an exemplary and non-
restrictive manner, wherein:

Fig. 1 illustrates a structural diagram of a circuit
breaker in accordance with embodiments of the
present disclosure;

Fig. 2 illustrates a schematic diagram related to the
mounting of the data processing module inside the
circuit breaker in accordance with embodiments of
the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0020] Principles of the embodiments of the present
disclosure are now explained with reference to various
exemplary embodiments shown in the attached draw-
ings. It should be understood that those embodiments
are described solely to enable those skilled in the art to
better understand and further implement the present dis-
closure and is not intended for limiting the scope of the
disclosed embodiments. It should be noted that similar
or same reference signs can be used in the drawings
where feasible, and similar or same reference signs can
represent similar or same functions. Those skilled in the
art will readily understand from the following description
that alternative embodiments of the structure and/or
method described in the text can be adopted without de-
viating from the principles of the embodiments of the
present disclosure described herein.
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[0021] The structure of the circuit breaker in accord-
ance with example embodiments of the present disclo-
sure is explained in detail below with reference to Figs.
1 and 2. Referring to Fig. 1, a structural diagram of the
circuit breaker in accordance with embodiments of the
present disclosure is demonstrated.

[0022] As shown in Fig. 1, the circuit breaker 100 de-
scribed here includes a frame 101, a breaker main body
102, sensors 103, 104, 105, 106 and a data processing
module 107. The frame 101 is used for mounting the
sensors 103, 104, 105, 106 and the data processing mod-
ule 107. The breaker main body 102 is provided for con-
necting and disconnecting the circuit. The sensors 103,
104, 105, 106 collect state parameters of the breaker
main body, while the data processing module 107 proc-
esses the state parameters collected by the sensors 103,
104, 105, 106 and outputs the processed state parame-
ters to a device outside the circuit breaker 100 for user
to use.

[0023] In some embodiments, the data processing
module 107, for example, may be a concentrator for ac-
quiring data of the sensors (such as sensors 103, 104,
105, 106) mounted on the breaker main body 102, for
data processing, storage and uploading. The concentra-
tor converts sensor data collected through the protocol
into user-identifiable signal forms and outputs the con-
verted signals. Besides, when the data satisfy a given
condition, the concentrator outputs an indication signal.
For example, when the data values collected by the tem-
perature sensor are higher than a predetermined thresh-
old, the concentrator may output an alarm signal. The
data processing module 107 analyzes a health condition
of the circuit breaker 100 based on the state parameters
output by the sensors and displays a residual electrical
lifetime of the circuit breaker 100. In other embodiments,
the data processing module 107 may be other data
processing elements. This may be determined based on
the specific design requirements and costs.

[0024] In some embodiments, the data processing
module 107, for example, may be connected to the sen-
sors in a wired manner, e.g., by cables. In other embod-
iments, to meet the special needs for connection, e.g.,
isolation is required between the sensors and the data
processing module 107, the data processing module 107
may, for example, be connected to the sensors in a wire-
less manner, e.g., by WiFi. This may be determined ac-
cording to the specific design requirements and costs.
[0025] In some embodiments, the data processing
module 107 may include a plug adapted to connect the
data processing module 107 to the device outside the
circuit breaker 100 (e.g., display), to upload the proc-
essed data to the external device for use by the user. For
example, the plug includes a serial interface, such as
RS-232, RS-485 etc.,, to fit common devices. In other
embodiments, the data processing module 107 can in-
clude other types of connectors , to connect with the ex-
ternal device of the circuit breaker 100, e.g., connecting
toamobile phone outside the circuit breaker 100 via WiFi.
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As such, the data of the respective sensors may be ob-
served via pages on the mobile phone. This may be de-
termined according to the specific design requirements
and costs.

[0026] The sensors 103, 104, 105, 106 are provided
for monitoring a variety of state parameters of the breaker
main body 102 for use by the user. For example, the
health condition of the circuit breaker is managed by a
multi-dimensional operation monitoring; health score and
operation and maintenance advice and plan of the circuit
breaker are provided to promote continuity and reliability
of the operations, extend the maintenance period and
reduce the maintenance costs.

[0027] In some embodiments, the sensors include a
temperature sensor 103 for detecting at least one of a
temperature of the breaker main body 102, a temperature
at a bus of a switch gear where the circuit breaker 100
is located and a temperature ata cable of the switch gear.
When the temperature value collected by the tempera-
ture sensor 103 is higher than a predetermined threshold,
the data processing module 107 may output the alarm
signal.

[0028] In some embodiments, the temperature sensor
103, forexample, may be self-powered without additional
wirings and maintenance. In addition, the long-term sta-
ble operation of the temperature sensor is secured by
using magnetic saturation techniques. In some embodi-
ments, the temperature sensor 103 may adopt the radio
frequency technique, to electrically isolate temperature-
measuring units at high voltage side inside the sensor
103 from receiving units at low voltage side, thereby en-
suring safety. In other embodiments, the temperature
sensor 103 may be of other types, which may be deter-
mined according to the specific design requirements and
costs.

[0029] Insomeembodiments,the sensors alsoinclude
a current sensor 106 for detecting working currents of
the breaker main body 102. When the currents exceed
acurrentthreshold, the data processing module 107 gen-
erates indication information.

[0030] Insomeembodiments,the sensors alsoinclude
a secondary device state sensor which is configured to
monitor the state of the secondary device of the breaker
main body, such as currents and operation time of closing
coils, opening coils and energy storage motors, so as to
extract signature waveforms from current curves, identify
incipient failure in the circuit breaker 100 and ensure safe
operations. When an incipient failure is identified, the da-
ta processing module 107 generates the indication infor-
mation.

[0031] In some embodiments, the current sensor 106
is aHall sensorindependentof the original control system
and protection system of the circuit breaker 100. Such
sensor will not affect the inherent reliability of the circuit
breaker 100. In other embodiments, the current sensor
106 also may be of other types, which may be determined
according to the specific design requirements and costs.
[0032] Insomeembodiments,the sensors may include
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states sensors, e.g., attitude sensor 104 and transient
sensor 105, which monitor the mechanical conditions of
the breaker main body 102 to directly quantify the health
condition of the circuit breaker 100, effectively identify
the early failures of the mechanical componentinside the
circuit breaker 100 and ensure normal operations of the
circuit breaker 100. When the data detected by the atti-
tude sensor indicate a change of the mechanical condi-
tion or an early failure of the mechanical component is
identified, the data processing module 107 may output
the alarm signals.

[0033] For example, motion curves of the mechanical
mechanism within the circuit breaker 100 extracted via
the attitude sensor are used to monitor the motion state
of the mechanical mechanism in real time and calculate
single or multiple mechanical characteristic parameters
of the circuit breaker 100, e.g., stroke, closing time, open-
ing time, average closing speed, average opening speed,
closing overstroke and opening rebound etc. In conjunc-
tion with the transient sensor, more parameters may be
obtained, e.g., spring stroke, clearance of vacuum inter-
rupter and contact force of vacuum interrupter etc.
[0034] In some embodiments, the attitude sensor 104,
for example, may be angular sensor which detects the
motion angle of the mechanical mechanism’s motion
within the circuit breaker 100. In other embodiments, the
posture sensor 104 may be of other types, which may be
determined according to the specific design require-
ments and costs.

[0035] In some embodiments, the transient sensor
105, for example, may be the force sensor that detects
changes of the force of the mechanical mechanism within
the circuit breaker 100. In other embodiments, the tran-
sient sensor 105 may be of other types, e.g., pressure
sensor, configured to monitor contact pressure of the
breaker main body 102, and the data processing module
107 is configured to generate indicated information in
response to the change of the contact pressure. This may
be determined according to the specific design require-
ments and costs.

[0036] Next, Fig. 2 is referred to explain how the data
processing module 107 is mounted. Fig. 2 illustrates a
schematic diagram related to the mounting of the data
processing module within the circuit breaker in accord-
ance with embodiments of the present disclosure. In the
examples shown in Fig. 2, the data processing module
107 and the frame 101 are connected via fasteners.
[0037] To be specific, a threaded hole 109 is provided
on a housing of the data processing module 107. Mean-
while, a through-hole 110 is also arranged at a corre-
sponding position of the frame 101 where the data
processing module 107 is mounted. On a side of the
frame 101 opposite to the side where the data processing
module 107 is mounted, a screw 108 is mounted into the
threaded hole 109 of the data processing module 107
via the through-hole 110 of the frame 101, such that the
data processing module 107 is mounted on the frame
101. At the meantime, the position of the frame 101 at
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which the data processing module 107 is mounted may
be determined as per the specific design.

[0038] In other embodiments, the data processing
module 107 may be mounted in other ways. Forexample,
a guide rail (not shown) is arranged on a sidewall inside
the frame 101, and a mounting part is disposed on the
guide rail and may slide on the guide rail. The data
processing module 107 may be mounted on and de-
tached from the mounting part. In such way, the position
of the data processing module 107 may be adjusted as
required. This may be determined according to the spe-
cific design requirements and costs.

[0039] According to the embodiments of the present
disclosure, the data processing module is integrated in-
side the circuit breaker, such that various kinds of state
parameters of the circuit breaker can be directly output
to the external device for the convenience of users.
[0040] Although the claims of the present application
are formulated against specific feature combinations, it
should be understood that the scope of the present dis-
closure also includes any novel features explicitly or im-
plicitly disclosed or summarized by the present disclo-
sure, or any novel combinations regardless of whether
they relate to the same solutions in any of the current
claims. Applicant hereby declares that new claims may
be formulated to include these features and/or combina-
tions thereof during the examination procedure of the
presentapplication or the application further derived from
the present application.

Claims
1. A circuit breaker (100), comprising:

a frame (101);

abreaker main body (102) configured to connect
and disconnect a circuit;

a sensor connected to the breaker main body
(102) and configured to collect state parameters
of the breaker main body (102); and

a data processing module (107) detachably
mounted on the frame (101) and electrically con-
nected to the sensor, wherein the data process-
ing module (107) is configured to process state
parameters collected by the sensor and output
processed state parameters to a device outside
the circuit breaker (100).

2. Thecircuit breaker (100) of claim 1, wherein the data
processing module (107) and the frame (101) are
connected by fasteners.

3. Thecircuit breaker (100) of claim 1 or 2, wherein the
data processing module (107) has data processing,

storage and upload functions.

4. The circuit breaker (100) of any of claims 1 to 3,
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10.

1.

12.

13.

wherein the data processing module (107) includes
a plug adapted to connect the data processing mod-
ule (107) to a device outside the circuitbreaker (100).

The circuit breaker (100) of claim 4, wherein the plug
includes a serial interface.

The circuit breaker (100) of any of claims 1 to 5,
wherein the data processing module (107) is con-
nected to the sensor in a wired manner.

The circuit breaker (100) of any of claims 1 to 5,
wherein the data processing module (107) is con-
nected to the sensor in a wireless manner.

The circuit breaker (100) of any of claims 1 to 7,
wherein the sensor includes a current sensor con-
figured to detect currents passing through the break-
er main body (102), and

the data processing module (107) is configured to
generate indication information in response that the
currents exceed a current threshold.

The circuit breaker (100) of any of claims 1 to 8,
wherein the sensor includes a temperature sensor
configured to detect a temperature of the breaker
main body (102), and

the data processing module (107) is configured to
generate indication information in response that the
temperature exceeds a temperature threshold.

The circuit breaker (100) of any of claims 1 to 9,
wherein the sensor includes a state sensor config-
ured to monitor a mechanical state of the breaker
main body (102), and

the data processing module (107) is configured to
generate indication information in response to a
change of the mechanical state.

The circuit breaker (100) of any of claims 1 to 10,
wherein the sensor includes a secondary device
state sensor configured to monitor a state of a sec-
ondary device of the breaker main body (102), and
the data processing module (107) is configured to
generate indication information based on the state
of the secondary device.

The circuit breaker (100) of any of claims 1 to 11,
wherein the sensor includes a pressure sensor con-
figured to monitor a contact pressure of the breaker
main body (102), and

the data processing module (107) is configured to
generate indication information in response to a
change of the contact pressure.

The circuit breaker (100) of any of claim 1 to 12,
wherein the data processing module (107) analyzes
a health condition of the circuit breaker (100) accord-
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ing to the state parameters and displays a residual
electrical lifetime of the circuit breaker (100).
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