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a low-voltage power distribution device and a method for
controlling a low-voltage power distribution device trip-
ping. The low-voltage power distribution device compris-
ing a detection unit configured to send a closed state
signal to the control unit when the low-voltage power dis-
tribution device is in a closed state; and a control unit,
which is coupled to the detection unit and configured to
enable the low-voltage power distribution device to
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power distribution device tripping, wherein the method
comprising: detecting whether the low-voltage power dis-
tribution device is in a closed state; detecting whether a
tripping condition associated with the low-voltage power
distribution device are satisfied; in response to the
low-voltage power distribution device being in the closed
state and the tripping condition being satisfied, causing
the low-voltage power distribution device to perform a
tripping action in order to enable the low-voltage power
distribution device to switch from a closed state to an
open state.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This disclosure claims the priority of the Chi-
nese patent application with application No.
201711086939.4, filed on November 7, 2017.

FIELD

[0002] The present disclosure relates to power distri-
bution devices, and more specially, to low-voltage power
distribution devices.

BACKGROUND

[0003] At present, various low-voltage power distribu-
tion devicees (also known as low-voltage power distribu-
tion accessory products), such as leakage protectors,
arc fault protectors and overvoltage/undervoltage pro-
tectors etc., are connected between the main power sup-
ply and the load circuit to protect the main power supply
or the load circuit from leakage, arc and overvoltage/un-
dervoltage and further guarantee safe use of the main
power supply or the load circuit. Some low-voltage power
distribution devicees can provide one or more of the
above functions. Conventional low-voltage power distri-
bution device has a closed state and an open state. In
the closed state, the low-voltage power distribution de-
vice connects the main power supply to the load circuit;
in the open state, the low-voltage power distribution de-
vice disconnects the main power supply from the load
circuit. The low-voltage power distribution device gener-
ally is provided with a control circuit board which can
control a tripping mechanism to trip in case of faults like
leakage, arcand overvoltage/undervoltage, such that the
low-voltage power distribution device is switched from
the open state to the closed state, thereby preventing the
above faults from damaging the power supply or the load.
[0004] The low-voltage power distribution device usu-
ally adopts a connection approach of an upper incoming
line, i.e., an incoming line connecting the main power
supply is connected from an upper interface of the low-
voltage power distribution device while a lower interface
of the low-voltage power distribution device is connected
to the load circuit. Accordingly, in case of the above fault
in the circuit or the low-voltage power distribution device,
the low-voltage power distribution device cutting off the
power supply of the control circuit board while triggering
the tripping. A variety of low-voltage power distribution
devicees employing the connection approach of the low-
er incoming line are also developed to satisfy various
needs of the uses, for example, the users are forced to
connect the main power supply to the load circuit via the
lower incoming line due to different reasons. The lower
incoming line, just as the name implies, means that the
main power supply is connected to the lower interface of
the low-voltage power distribution device, and the load
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circuit is connected to the upper interface. However, be-
cause the interior circuits of the low-voltage power dis-
tribution device are not adjusted correspondingly, differ-
ent problems occur when the low-voltage power distri-
bution device adopts the connection approach of the low-
er incoming line.

SUMMARY

[0005] An aspect of the present disclosure discloses a
method for controlling tripping of a low-voltage power dis-
tribution device the method comprises detecting whether
the low-voltage power distribution device is in a closed
state; detecting whether a tripping condition associated
with the low-voltage power distribution device are met;
in response to the low-voltage power distribution device
being in the closed state and the tripping condition being
met, causing the low-voltage power distribution device
to perform a tripping action in order to enable the low-
voltage power distribution device to switch from a closed
state to an open state.

[0006] In some embodiments, the tripping condition
comprises at least one of overvoltage, undervoltage,
short circuit, leakage, and arc fault.

[0007] Insomeembodiments, the method further com-
prises in response to the tripping condition being met,
providing an alert signal to users.

[0008] In a second aspect of the present disclosure,
there is provided a low-voltage power distribution device.
The low-voltage power distribution device comprises a
detection unit configured to send a closed state signal to
a control unit when the low-voltage power distribution
device is in a closed state; and a control unit coupled to
the detection unit and configured to enable the low-volt-
age power distribution device to switch from the closed
state to an open state for tripping upon receiving the
closed state signal and meeting a tripping condition.
[0009] In some embodiments, the low-voltage power
distribution device further comprises a power supply con-
figured to supply power to at least the detection unit; a
connection assembly, coupled to the detection unit and
operable to connect the detection unit to the power supply
in the closed state.

[0010] In some embodiments, the connection assem-
bly comprises a first conductive contact coupled to the
detection unit, a second conductive contact coupled to
the power supply, and a conductive member comprising
a first contact portion and a second contact portion, the
first contact portion coupled to the first conductive con-
tact, the second contact portion adapted to contact the
second conductive contact in the closed state to commu-
nicate the detection unit with the power supply.

[0011] In some embodiments, the low-voltage power
distribution device further comprises a handle capable
of switching between a closed position and an open po-
sition in response to an user’s operation, thereby switch-
ing the low-voltage power distribution device between
the closed state and the open state; and a driving member



3 EP 3 706 154 A1 4

pivotally provided in the low-voltage power distribution
device, and operable to rotate from a first position to a
second position in response to the handle switching from
the open position to the closed position, so that the sec-
ond contact portion contacts the second conductive con-
tact.

[0012] In some embodiments, the conductive member
further comprises a third contact portion, and the low-
voltage power distribution device further comprises a test
assembly, the test assembly comprising: a test unit used
to test a validity of low-voltage power distribution device;
a test contact coupled to the test unit; and a test button
adapted to drive the third contact portion to contact the
test contact in response to a press of a user, thereby
communicating the test unit with the power supply in a
case of the second contact portion contacting the second
conductive contact.

[0013] Insome embodiments, the first conductive con-
tact, the second conductive contact and the test contact
are conductive pins provided respectively at different po-
sitions in the low-voltage power distribution device.
[0014] In some embodiments, the conductive member
is a torsion spring, and the first contact portion is a spiral
portion of the torsion spring, the second contact portion
is a first free end extending from the spiral portion of the
torsion spring, and the third contact portion is a second
free end extending from the spiral portion of the torsion
spring.

[0015] Further features of the present disclosure will
become apparent from the following description of ex-
ample embodiments with reference to the drawings.
[0016] It should be understood that the content de-
scribed in the Summary is neither intended to limit key
or important features of the embodiments of the present
disclosure nor to limit the scope of the presentdisclosure.
Other features of the present disclosure will become
readily understood from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Through the following detailed description with
reference to the drawings, the above and other objec-
tives, features, and advantages of example embodi-
ments of the present disclosure will become more appar-
ent. In the drawings, various embodiments of the present
disclosure will be described in an example and non-lim-
iting manner, in which:

FIG. 1 shows a simplified structural diagram of a de-
tection unit and a test assembly of a low-voltage
switchgear according to an example embodiment of
the present disclosure;

FIG. 2 shows a side view of a low-voltage switchgear
in a closed state according to an example embodi-

ment of the present disclosure;

FIG. 3 shows a side view of a low-voltage switchgear
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in an open state according to an example embodi-
ment of the present disclosure;

FIG. 4 shows an exploded perspective view of a part
of a low-voltage switchgear according to an example
embodiment of the present disclosure;

FIG. 5 shows an exploded perspective view of a part
of a low-voltage switchgear according to an example
embodiment of the present disclosure; and

FIG. 6 shows a flow block diagram of a method of
controlling tripping of a low-voltage power distribu-
tion device according to an example embodiment of
the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] The principles of the present disclosure will now
be described with reference to various example embod-
iments shown in the drawings. It should be understood
that the description of these embodiments is merely to
enable those skilled in the art to better understand and
further implement the present disclosure, and is not in-
tended to limit the scope of the present disclosure in any
way. It should be noted that similar or same reference
numerals can be used in the figures when possible, and
similar or same reference numerals can indicate similar
or same functions. Those skilled in the art will readily
recognize that from the following description, alternative
embodiments of the structures and methods illustrated
herein may be employed without departing from the prin-
ciples of the present disclosure described herein.
[0019] As used herein, the term "include" and its vari-
ous variations may be understood as open-ended terms,
which means ‘"including but not limited to. The
term "based on" may be understood as "based at least
in part on." The term "one embodiment" may be under-
stood as "at least one embodiment". The term "another
embodiment" may be understood as "at least one other
embodiment”.

[0020] A low-voltage power distribution device is gen-
erally provided with a control circuit board, on which a
detecting module is provided for detecting faults, such
as leakage, arc and undervoltage/overvoltage etc., and
sending detection results in the form of electrical signals
to acontrol unit. The control unit will determine, according
to the signals, presence of a tripping condition that caus-
es the low-voltage distribution device to trip in the circuit,
so as to send a tripping trigger signal that triggers a trip-
ping mechanism to trip. The tripping mechanism per-
forms a tripping action based on the tripping trigger sig-
nal. In certain low-voltage power distribution devicees, it
is also possible that the detecting module is not disposed
on the control circuit board and instead powered by an
individual power supply.

[0021] Under certain situations of the low-voltage pow-
er distribution device, especially when its connection is
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performed with a lower incoming line, the low-voltage
power distribution device continues to use the control
circuit board employed when using an upper incoming
line, which causes many problems. For example, the low-
erincoming line refers to connecting a main power supply
to a lower interface of the low-voltage power distribution
device; in such case, although the control circuit board,
upon detecting the above faults, can control the tripping
mechanism to perform the tripping action to disconnect
the main power supply from a load circuit, the control
circuit board is still charged as the main power supply is
connected from the lower interface after the tripping (i.e.,
in the open state of the low-voltage power distribution
device).

[0022] The control circuit board can achieve various
functions as long as it is charged. That is, the control
units still can send, according to the tripping condition,
the tripping trigger signals to the tripping mechanism
which performs a tripping action based on the signals. In
this event, however, the low-voltage power distribution
device in the open state will not respond to the tripping
action. In other words, the tripping mechanism will always
perform useless operations in this case, which usually
leads to burnout of the tripping mechanism and further
damages the entire low-voltage power distribution de-
vice.

[0023] Inview of the above problem, some low-voltage
power distribution devicees with the lower incoming line
disable the fault detecting mechanism after the tripping,
to avoid the burnout of the tripping mechanism. In such
case, if the faults in the circuit still exist, users also can
perform a closing operation. As the fault detecting mech-
anism is disabled at this moment, the control unit will not
receive fault signals from the fault detecting mechanism
and accordingly will not send a tripping trigger signal.
The tripping mechanism therefore will not perform ac-
tions. That is, in case of circuit faults, the circuit is still
connected and the low-voltage power distribution device
warns the users of the faults just by a flickering alarm
light. Although the damage to the tripping mechanism
and even to the low-voltage power distribution device is
avoided in the above scenario, it may bring more serious
problems. For example, users may fail to notice the flick-
ering alarm light and continue to perform other work,
which may damage the load in the circuit and further
threaten users’ safety.

[0024] Embodiments of the present disclosure provide
an improved low-voltage power distribution device 200
and a method of controlling tripping of the low-voltage
power distribution device 200 to solve or at least partially
solve the above-mentioned and other potential problems
of the conventional solutions.

[0025] The improvement of the low-voltage power dis-
tribution device 200 and the method of controlling tripping
of the low-voltage power distribution device 200 accord-
ing to an example embodiment of the present disclosure
will be described in detail below with reference to FIGs.
1to 6. FIG. 1 shows a simplified structural diagram of a
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detection unit and a test assembly of a low-voltage
switchgear according to an example embodiment of the
presentdisclosure. The improved low-voltage power dis-
tribution device 200 will be described below in conjunc-
tion with FIG. 1.

[0026] In general, the low-voltage power distribution
device 200 of the present disclosure comprises a detec-
tion unit 100, and a control unit 202. The detection unit
100 is provided in the low-voltage power distribution de-
vice 200 and is used to provide a closed state signal
when the low-voltage power distribution device 200 is in
the closed state. The closed state signal may be an elec-
trical signal, or may be other type of digital or analog
signal. The control unit 202 is coupled to the detection
unit 100. It is to be understood that the control unit 202
may be directly coupled to the detection unit 100, or may
be coupled to the detection unit 100 through a filter circuit
or a modulation circuit. In other words, the closed state
signal of the detection unit 100 may be directly sent to
the control unit 202, or may be sent to the control unit
202 after filtering or modulation.

[0027] Afterreceivingthe closed state signal, if the trip-
ping condition still exists in the circuit, the control unit 202
will control the low-voltage power distribution device 200
to trip. It is to be understood that the low-voltage power
distribution device according to the present disclosure
will trigger the tripping signal only if the control unit 202
receives the closed state signal and the tripping condition
is met. Thatis to say, in the open state, even if the tripping
condition still exists, the control unit 202 will not trigger
any signal because the closed state signalis not detected
or received, so the tripping mechanism will not perform
any action. Therefore, a closed-loop control can be
achieved in the low-voltage distribution device 200 by
setting the detection unit 100 to indicate the closed state.
The control unit 202 can perform a clearer judgment on
the state of the low-voltage distribution device 200, there-
by avoiding the electric device 200 and the load circuit
from damage.

[0028] Insomeembodiments,the above functions may
be implemented in the following manner. The low-voltage
power distribution device 200 may further comprise a
power supply 215 to supply power to atleast the detection
unit 100. The detection unit 100 only provides a closed
state signal when it is powered, that is, connected to the
power supply 215. In some embodiments, the power sup-
ply 215 may be a step-down module provided in the low-
voltage power distribution device 200. The step-down
module lowers the voltage of the main power supply to
provide power to the detection unit 100. In some embod-
iments, the power supply 215 may also be a battery or
the like.

[0029] The low-voltage power distribution device 200
may further comprise a connection assembly 201 cou-
pled to the detection unit 100. The connection assembly
201 can be operated to connect the detection unit 100
to the power supply 215 when the low-voltage power dis-
tribution device is in a closed state, so that the detection



7 EP 3 706 154 A1 8

unit 100 is powered to provide a closed state signal.
[0030] Since the connection assembly 201 connects
the power supply 215 with the detection unit 100 only in
the closed state, the detection unit 100 sends a closed
state signal to the control unit 202. After the low-voltage
power distribution device 200 is tripped, the detection
unit 100 and the power supply 215 are disconnected.
Therefore, at this time, the detection unit 100 cannot pro-
vide the closed state signal because it is not powered.
This realizes the detection of the closed state through a
simple detection unit 100 and the connection assembly
201. The conventional low-voltage power distribution de-
vice basically does not need to be changed to achieve
the above-mentioned detection function, thereby saving
costs while increasing reliability of the low-voltage power
distribution devices.

[0031] In some embodiments, as shown in FIG. 1, the
detection unit 100 may be a circuit. The circuit can send
out an electrical signal at the output when connected to
the power supply 215, and the control unit 202 confirms
that the low-voltage power distribution device 200 is in
the closed state upon receiving the electrical signal. It is
to be understood that the detection unit 100 may also
take any other form which can provide a closed state
signal when connected to the power supply 215.

[0032] In some embodiments, the low-voltage power
distribution device may further comprise a tripping mech-
anism (not shown). The control unit 202 performs the
tripping action by providing a trip trigger signal to the trip-
ping mechanism. In some embodiments, the detection
unit 100, the power supply 215, the connection assembly
201, the control unit 202, and the tripping mechanism
may be provided on a control circuit board (not shown)
in the low-voltage distribution device. The control circuit
board may be an integrated circuit board or separate
structures, and each module is respectively arranged in
different separate structures to control each unit or mod-
ule more accurately.

[0033] The details of the connection assembly 201 will
be described below with reference to FIG. 1 and FIGs. 2
to 5. In some embodiments, as shown in FIG. 1, the con-
nection assembly 201 comprises two conductive con-
tacts (referred to as a first conductive contact 203 and a
second conductive contact 204 for convenience of de-
scription) and a conductive member 205. The first con-
ductive contact 203 is coupled to the detection unit 100,
and the second conductive contact 204 is coupled to the
power supply 215. A portion of the conductive member
205 (referred to as the first contact portion 206 for con-
venience of description) is coupled to the first conductive
contact 203, while another portion (referred to as the first
contact portion 207 for convenience of description) is op-
erable to contact the second conductive contact 204 in
a closed state, thereby connecting the detection unit 100
and the power supply 215.

[0034] Thefollowing willdescribe how to make the sec-
ond contact portion 207 contact the second conductive
contact 204 to achieve the conduction of the circuit in the
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closed state with reference to FIGs. 2 and 3. FIG. 2 shows
a side view of the low-voltage switchgear in the closed
state according to an example embodiment of the present
disclosure; FIG. 3 shows a side view of the low-voltage
switchgear in the open state according to an example
embodiment of the present disclosure. As can be seen
from the figure, in some embodiments, the low-voltage
power distribution device 200 may have a handle 208
and a driving component 209. The handle 208 can be
switched in two positions (referred to as a closed position
and an open position for convenience of description) in
response to a user’s operation. When the handle 208 is
in the closed position, the low-voltage power distribution
device 200 is in the closed state, and when the handle
208 is in the open position, the low-voltage power distri-
bution device 200 is in the open state.

[0035] The drivingcomponent 209 is pivotally provided
in the low-voltage power distribution device 200. When
the handle is switched from the open position as shown
in FIG. 3 to the closed position as shown in FIG. 2, the
driving component 209 can be driven to rotate from the
first position P1 to the second position P2. During this
process, the driving component 209 forces the second
contact portion 207 to contact the second conductive
contact 204, so that the second contact portion 207 con-
tacts the second conductive contact 204 to connect the
detection unit 100 to the power supply 215 in the closed
state.

[0036] Asdescribed above, the low-voltage power dis-
tribution device 200 is switched from the closed state to
the open state by a tripping action to disconnect the main
power supply from the load circuit. It is to be understood
that the low-voltage power distribution device 200 may
also be switched from the closed state to the open state
through the handle 208. Whether the low-voltage power
distribution device 200 is switched from the closed state
tothe open state due to the tripping action or the operation
of the handle 208, the position of the handle 208 will be
switched from the closed position to the open position
accordingly. The driving member 209 therefore also ro-
tates from the second position P2 back to the first position
P1. At this time, the second contact portion 207 is not
pressed by the driving member 209, thereby to discon-
nect the contact with the second conductive contact 204
to disconnect the detection unit 100 from the power sup-
ply 215.

[0037] In some embodiments, as shown in FIGs. 1, 2
and 3, the conductive member 205 may further comprise
a third contact portion 213, and the low-voltage power
distribution device 200 further comprises a test assembly
210. The test assembly 210 can test the validity of the
low-voltage power distribution device 200, for example.
In some embodiments, the test assembly 210 comprises
a test unit 211, a test contact 212 and a test button 214.
In some embodiments, the test unit 211 may be a circuit
connected to a corresponding module to be tested. The
test unit 211 is coupled to the test contact 212, and in
response to a press of a user, the test button 214 can
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drive the third contact portion 213 to contact the test con-
tact212, thereby connecting the testunit211 to the power
supply 215 to supply power to the test unit211 in a closed
state, i.e., when the second contact portion 207 is in con-
tact with the second conductive contact 204.

[0038] As shown in FIG. 1, the test unit 211 may be a
circuit that performs a test function. Itis to be understood
that the test unit 211 may also take any other form as
long as it can fulfill the test functions.

[0039] As shown in FIGs. 4 and 5, in some embodi-
ments, the first conductive contact 203, the second con-
ductive contact 204, and the test contact 212 are con-
ductive pins provided in the low-voltage power distribu-
tion device, respectively. The three conductive contacts
adopt the form of conductive pins so that the conductive
contacts can act as a fulcrum or a pivot of the movement
of certain components while enabling the conductive
function. The three conductive pins, that is, the first con-
ductive contact 203, the second conductive contact 204,
and the test contact 212 may be made of metal materials.
[0040] It is to be understood that, in some embodi-
ments, the first conductive contact 203, the second con-
ductive contact 204, or the test contact 212 for example,
may be any other forms of contact structures which are
arranged individually in the low-voltage power distribu-
tion device 200 and can implement circuit conduction.
[0041] In some embodiments, as shown in FIG. 4, the
conductive member 205 may be a torsion spring. The
torsion spring generally has a spiral portion and at least
two free ends extending from the spiral portion (referred
to as a first free end and a second free end for conven-
ience of description). In some embodiments, the spiral
portion of the torsion spring serves as the first contact
portion 206, the second contact portion 207 may be a
first free end, and the third contact portion 213 may be a
second free end. Considering the structural requirements
in the low-voltage power distribution device 200, the first
free end and the second free end may have appropriate
lengths, and may be bent or deformed so that the torsion
spring can adapt to the arrangement of first conductive
contact 203, the second conductive contact 204 and the
test contact 212 in the low-voltage power distribution de-
vice 200.

[0042] In some embodiments, the low-voltage power
distribution device 200 also includes an alarming mech-
anism (not shown), which can send an alarm to users
when the fault detecting mechanism detects the tripping
condition in the circuit. For example, the alarming mech-
anism may send a light alarm, a sound alarm or a com-
bination thereof according to the tripping condition to
warn the users of the faults in need of immediate main-
tenance in the circuit.

[0043] The structural improvements of the low-voltage
power distribution device are described in detail above
in conjunction with FIGs. 1 to 5. In order to better solve
some problems of the conventional low-voltage power
distribution device, it is required to improve the control
logic of the control unit 202, which is reflected in the meth-
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od of controlling tripping of the low-voltage power distri-
bution device 200.

[0044] Referring to FIG. 6, FIG. 6 shows a flow block
diagram 600 of a method of controlling tripping of a low-
voltage power distribution device according to an exam-
ple embodiment of the present disclosure.

[0045] Atblock 601, itis detected whether the low-volt-
age power distribution device 200 is in a closed state. In
some embodiments, the closed state may be detected
by the detection unit 100 as described above, that is,
block 601 may be performed by the detection unit 100.
The detection unit 100 provides the closed state infor-
mation to the control unit 202 in the closed state. Of
course, itis to be understood that, in some embodiments,
the block 601 may also be executed by any other com-
ponent or unit capable of detecting the closed state.
[0046] At block 602, it is detected whether a tripping
condition associated with a low-voltage power distribu-
tion device is met. In some embodiments, this block 602
may be performed by the fault detecting mechanism de-
scribed above. The failure detecting mechanism pro-
vides a tripping condition signal to the control unit 202
when it detects that the tripping condition is met. In some
embodiments, the content at block 602 may also be per-
formed by the control unit 202.

[0047] Itis to be noted that although block 601 is de-
scribed before block 602, it does not mean that it can
only be performed in the order described by the two
blocks 601 and 602, and the method can be performed
in other orders. For example, block 601 and block 602
can be performed simultaneously, or the content of block
602 is executed first, and then the content of block 601
is executed.

[0048] At block 604, in response to the low-voltage
power distribution device 200 being in the closed state
and the tripping condition being met, the low-voltage
power distribution device is caused to perform a tripping
action to switch the low-voltage power distribution device
from the closed state to the open state. In some embod-
iments, the block 604 may be performed by the control
unit 202 described above. In some embodiments, the
block 604 may send a trip trigger signal to the tripping
mechanism by the control unit 202 to cause the low-volt-
age power distribution device 200 to be tripped.

[0049] It can be seen that according to the method,
low-voltage power distribution device 200 is tripped only
if both the closed state and the tripping condition are sat-
isfied. In this way, a closed-loop control can be achieved
during the tripping control. For example, at block 605,
when the low-voltage power distribution device 200 is in
the open state, the tripping action will not be performed,
so that null operation and burnout will not occur to the
components such as the tripping mechanism, etc. related
to the tripping action. At this time, at block 606, the control
unit 202 is already in a standby state without triggering
a signal such as a tripping signal.

[0050] In addition, if it is detected that the low-voltage
power distribution device 200 is in the closed state when
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the tripping condition is met, the low-voltage power dis-
tribution device will also be tripped and switched from
the closed state to the open state. This ensures the safe
use of the load circuit and the low-voltage power distri-
bution device 200.

[0051] In some embodiments, the above method can
be applied to a low-voltage power distribution device
adopting the lower incoming line. Of course, it is to be
understood that this method can also be applied to any
other low-voltage power distribution device that needs to
detect the closed state. In some embodiments, the
above-mentioned tripping conditions may include, but
are not limited to, at least one of overvoltage, undervolt-
age, short circuit, leakage, and arc fault of the circuit.
[0052] In some embodiments, for example at block
603, an alert signal is provided to the user in response
to the tripping condition being met. The user will repair
the circuit or low-voltage power distribution device ac-
cording to the alarm signal, thereby eliminating the fault
that triggers the tripping condition. This further ensures
the safe use of the low-voltage power distribution device
200.

[0053] Although some specific embodiments of the
present disclosure have been shown in detail through
examples, those skilled in the art should understand that
the above examples are intended to be example only and
not to limit the scope of the present disclosure. Those
skilled in the art should understand that the above-de-
scribed embodiments may be modified without departing
from the scope and essence of the present disclosure.
The scope of the present disclosure is defined by the
appended claims.

[0054] In the description and the following claims, the
terms "comprising" and "including" are understood to in-
clude the stated ingredient or group of ingredients, but
do not exclude any other ingredient or group of ingredi-
ents, unless the context requires otherwise.

[0055] References to any prior art in this description
are not and should not be taken as an admission that the
prior art constitutes common general knowledge.
[0056] Itshould be understood thatthe following claims
are only temporary claims and are examples of possible
claims, and are not intended to limit the scope of the
claims to any future patent applications based on this
application. Components may be added or deleted in the
example claims in the future to further define or redefine
the present disclosure.

Claims

1. A method (600) for controlling tripping of a low-volt-
age power distribution device (200), comprising:

detecting (601) whether the low-voltage power
distribution device (200) is in a closed state;

detecting (602) whether a tripping condition as-
sociated with the low-voltage power distribution
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device (200) is met;

inresponse to the low-voltage power distribution
device (200) being in the closed state and the
tripping condition being met, causing the low-
voltage power distribution device (200) to per-
form (604) a tripping action in order to enable
the low-voltage power distribution device (200)
to switch from the closed state to an open state.

2. Themethod of claim 1, wherein the tripping condition
comprises atleast one of overvoltage, undervoltage,
short circuit, leakage, and arc fault.

3. The method of claim 1, further comprising:
in response to the tripping condition being met, pro-
viding (603) an alert signal to users.

4. A low-voltage power distribution device (200), com-
prising:

a detection unit (100) configured to send a
closed state signal to a control unit (202) when
the low-voltage power distribution device (200)
is in a closed state; and

the control unit (202) coupled to the detection
unit (100) and configured to enable the low-volt-
age power distribution device (200) to switch
from the closed state to an open state for tripping
upon receiving the closed state signal and meet-
ing a tripping condition.

5. The low-voltage power distribution device (200) of
claim 4, further comprising:

apower supply (215) configured to supply power
to at least the detection unit (100);

a connection assembly (201) coupled to the de-
tection unit (100) and operable to connect the
detection unit (100) to the power supply (215) in
the closed state.

6. The low-voltage power distribution device (200) of
claim 5, wherein the connection assembly (201)
comprises:

a first conductive contact (203) coupled to the
detection unit (100),

a second conductive contact (204) coupled to
the power supply (215), and

a conductive member (205) comprising a first
contact portion (206) and a second contact por-
tion (207), the first contact portion (206) coupled
to the first conductive contact (203), the second
contact portion (207) adapted to contact the sec-
ond conductive contact (204) in the closed state
to connect the detection unit (100)to the power

supply (215).



7.

10.
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The low-voltage power distribution device (200) of
claim 5, further comprising:

a handle (208) capable of switching between a
closed position and an open positioninresponse
to a user’s operation, thereby switching the low-
voltage power distribution device (200) between
the closed state and the open state; and

a driving member (209) pivotally provided in the
low-voltage power distribution device (200), and
operable to rotate from a first position (PI) to a
second position (P2) in response to the handle
(208) switching from the open position to the
closed position, so that the second contact por-
tion (207) contacts the second conductive con-
tact (204).

The low-voltage power distribution device (200) of
claim 5, wherein the conductive member (205) fur-
ther comprises a third contact portion (213), and the
low-voltage power distribution device (200) further
comprises a test assembly (210), and wherein the
test assembly (210) comprises:

a test unit (211) adapted to test a validity of low-
voltage power distribution device (200);
atestcontact (212) coupled to the test unit (211);
and

atestbutton (214) adapted to drive the third con-
tact portion (213) to contact the test contact
(212) in response to a press of a user, thereby
communicating the test unit (211) with the power
supply (215) in a case of the second contact
portion (207) contacting the second conductive
contact (204).

The low-voltage power distribution device (200) of
claim 8, wherein the first conductive contact (203),
the second conductive contact (204) and the test
contact (212) are conductive pins provided respec-
tively at different positions in the low-voltage power
distribution device (200).

The low-voltage power distribution device (200) of
claim 9, wherein the conductive member (205) is a
torsion spring, and the first contact portion (206) is
a spiral portion of the torsion spring, the second con-
tact portion (207) is a first free end extending from
the spiral portion of the torsion spring, and the third
contact portion (213) is a second free end extending
from the spiral portion of the torsion spring.
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