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DESCRIPTION

DISCHARGE DETECTION DEVICE

Technical Field

[0001]  The present invention relates to a discharge detection device.

Background Art
[0002] Japanese Patent Application Kokai Publication No. 2017-173008 discloses a

system to detect high frequency noise generated by a discharge phenomenon using a CR

circuit. The CR circuit is configured to connect a capacitor and a resistor in series and
is electrically connected between different electrodes in a circuit. Such a CR circuit
passes a noise component at a predetermined frequency or more. Measurement of the
value of the voltage applied to both ends of the resistor in the CR circuit allows

detection of abnormal discharge phenomena.

Prior Art Documents

Patent Document

[0003] Patent Document 1: Japanese Patent Application Kokai Publication No. 2017-
173008

Disclosure of the Invention

Problems to be solved by the Invention

[0004] For example, dust gathered between pins plugged into an outlet causes
repeated spark discharge and carbonization of insulating resins. Such a carbonized
insulating resin carries current between the plug pins. The current carried between
the plug pins ignites the insulating resins of the outlet and the plug to cause a fire.
Repeated discharge phenomena thus develop degradation of electrical circuit
components and increase the risk of causing a fire. In spite of such a problem, there
used to be no conventional techniques focusing on the number of occurrences of a
discharge phenomenon.

[0005] The present invention has been made in view of the above problems and it is
an object thereof to provide a discharge detection device capable of performing
different processes in accordance with the number of occurrences of a discharge

phenomenon.
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Means to solve the Problems

[0006]

(1) To achieve the above object, a discharge detection device of the present
invention configured to be capable of detecting a discharge phenomenon via wiring,
includes:

a noise detection section electrically connected to the wiring and configured
to allow a noise component generated by the discharge phenomenon to be input via the
wiring and configured to output the noise component if the noise component has a
predetermined frequency or more; and

an arithmetic section configured to determine whether a level of the noise
component is high by comparing the level of the noise component with a threshold,
wherein

the arithmetic section counts the number of occurrence of the discharge
phenomenon if the level of the noise component is determined to be high, and performs

a control process selected based on the number of occurrence of the discharge

phenomenon.
[0007]
2) It is preferred that the discharge detection device according to (1) above

further includes: a storage section configured to store the number of occurrence of the
discharge phenomenon; and a reset section configured to reset the number of occurrence
of the discharge phenomenon stored in the storage section.

[0008]

3) It is preferred that the discharge detection device according to (1) or (2) above
further includes: an output setting section configured to vary timing to output a signal
from the arithmetic section based on an externally input signal.

[0009]

4) It is preferred that the discharge detection device according to any of (1)
through (3) above further includes: an alarm for notification of occurrence of the
discharge phenomenon using at least either light or sound, wherein the arithmetic
section varies a mode of the notification by the alarm based on the number of
occurrence of the discharge phenomenon.

[0010]

(5) It is preferred that the discharge detection device according to (1) above
further includes: a current detection section configured to measure a current value on
the occurrence of the discharge phenomenon, wherein the arithmetic section performs a

control process selected based on the current value.
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Effects of the Invention
[0011] The present invention can provide a discharge detection device capable of

varying signal output in accordance with the risk.

Brief Description of the Drawings

[0012] Fig. 1 is a block diagram illustrating a first embodiment of a discharge
detection unit including a discharge detection device of the present invention.

Fig. 2 is a flowchart illustrating a main flow of a process performed by the
discharge detection unit in the first embodiment.

Fig. 3 is a flowchart illustrating a first embodiment of a main loop in Fig. 2.

Fig. 4 is a timing diagram illustrating timing relationship of processes
performed in the main loop in Fig. 3.

Fig. 5 is a timing diagram illustrating behavior of an LED and a buzzer in
accordance with the number of occurrences of a discharge phenomenon.

Fig. 6 is a timing diagram illustrating a process to count the number of
occurrences of a discharge phenomenon.

Fig. 7 is a flowchart illustrating a second embodiment of the main loop in Fig.

Fig. 8 is a block diagram illustrating a second embodiment of the discharge
detection unit including the discharge detection device of the present invention.

Fig. 9 is a flowchart illustrating a process performed by the discharge
detection unit in the second embodiment.

Fig. 10 is a schematic diagram illustrating a distribution board with a built-in
discharge detection unit.

Fig. 11 is a schematic diagram illustrating a building in which the distribution

board in Fig. 10 is installed.

Modes for Carrying Out the Invention
[0013] 1. First Embodiment

At first, with reference to Figs.1 through 7, a description is given to the first

embodiment of a discharge detection unit including a discharge detection device of the
present invention.

[0014] Fig. 1 illustrates a configuration of a discharge detection unit 10 with a
built-in discharge detection device 1. The discharge detection unit 10 in the present

embodiment is designed to integrate components of the discharge detection device 1



10

15

20

25

30

35

into one unit. The discharge detection unit 10 is electrically connected to, for
example, indoor wiring in a house. The discharge detection unit 10 includes a noise
detection section 11, an arithmetic section 12, a signal output section 13, and a storage
section 14 as main components of the discharge detection device 1. The discharge
detection unit 10 further includes an amplification section 15, an A/D converter 16, a
reset section 17, and an output setting section 18 as subordinate components of the
discharge detection device 1. The “LED/ALERT” in Fig. 1 is an alarm, such as an
LED and a buzzer. The discharge detection unit 10 in the present embodiment is
configured by building these components in one housing, not shown.

[0015] The noise detection section 11 is electrically connected to, for example, a
secondary side of a main breaker 31 configuring a distribution board 7 illustrated in
Fig. 10. The noise detection section 11 is a high pass filter that passes noise
components at frequencies higher than a cutoff frequency generated in an alternating
current circuit. In the present embodiment, such a noise component passed by the
noise detection section 11 is referred to as a “detected signal”. The detected signal
output from the noise detection section 11 is amplified by the amplification section 15
and converted to a digital signal by the A/D converter 16. The detected signal
converted to a digital signal is output to the arithmetic section 12.

[0016] The arithmetic section 12 controls behavior of the discharge detection unit
10. The arithmetic section 12 determines whether a discharge phenomenon has
occurred based on the detected signal converted to a digital signal. Specifically, the
arithmetic section 12 determines that a discharge phenomenon has occurred if a
detected signal at high noise levels is continuously input for a predetermined period of
time. If determining that a discharge phenomenon has occurred, the arithmetic
section 12 causes the signal output section 13 to output a signal to perform a control
process of an LED and a buzzer. If determining that a discharge phenomenon has
occurred, the arithmetic section 12 causes the storage section 14 to store information
on the discharge phenomenon, such as the date and time of occurrence, the number of
occurrences, and the location of occurrence. For example, the arithmetic section 12
varies a process of controlling the LED and the buzzer connected to the signal output
section 13 based on the number of occurrences of a discharge phenomenon stored in
the storage section 14. That is, an increase in the number of occurrences of a
discharge phenomenon also causes an increase in the risk of causing a fire. The
discharge detection unit 10 varies the process of controlling the LED and the buzzer in
accordance with the degree of the risk of causing a fire.

[0017] The signal output section 13 is preferably electrically connected to the main
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breaker 31 via an output line 35 illustrated in Fig. 10. If determining that a discharge
phenomenon has occurred, the arithmetic section 12 causes a cutoff signal to be output
via the signal output section 13 to interrupt the main breaker 31.

[0018] The reset section 17 is, for example, a button provided to protrude from the
housing of the discharge detection unit 10. For example, it is possible to reset
behavior of the LED and the buzzer by operating the reset section 17. It is also
possible to reset output of a cutoff signal to the main breaker 31 by operating the reset
section 17. Moreover, the number of occurrences of a discharge phenomenon stored
in the storage section 14 may be added by operating the reset section 17.

[0019] The reset section 17 may be configured to reset information stored in the
storage section 14 by particular operation, for example, by holding down the reset
section 17. In addition, the reset section 17 may have a plurality of modes of
operation respectively assigned to different commands. In this case, it is possible to
perform one or both of reset of the LED and the buzzer and reset of the storage section
14 in accordance with the mode of operation of the reset section 17. This allows
different commands to be performed without providing a plurality of buttons and thus
reduction in the number of components.

[0020] The output setting section 18 controls timing to output a signal from the
arithmetic section 12 to the signal output section 13. The arithmetic section 12
outputs a signal at predetermined timing to control the behavior of the discharge
detection unit 10. For example, if determining that a discharge phenomenon has
occurred, the arithmetic section 12 outputs a cutoff signal at predetermined timing.
The cutoff signal is input to the main breaker 31 via the signal output section 13. The
output setting section 18 delays or advances the timing to output a signal from the
arithmetic section 12 based on an externally input signal. A user can arbitrarily set
the timing to output a signal from the output setting section 18 to the arithmetic
section 12.

[0021] The output setting section 18 is electrically connected to a seismograph
sensor 50, a motion sensor 51, and the like. For example, if the seismograph sensor
50 detects an earthquake with predetermined seismic intensity or more at the same
timing as the occurrence of a discharge phenomenon, the output setting section 18
immediately causes the arithmetic section 12 to output a cutoff signal regardless of the
number of occurrences of a discharge phenomenon. If the motion sensor 51 installed
in a room detects a person at the same timing as the occurrence of a discharge
phenomenon, the output setting section 18 causes the arithmetic section 12 to delay

output of a cutoff signal regardless of the number of occurrences of a discharge
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phenomenon. This allows use of lighting equipment until the person leaves the room.
[0022] The storage section 14 stores the information on the discharge phenomenon
output from the arithmetic section 12. The information on the discharge phenomenon
includes, for example, the date and time of occurrence of the discharge phenomenon,
the number of occurrences, the location of occurrence, the discharge current value, the
duration time of one discharge phenomenon, the time interval between a previously
occurred discharge phenomenon and a subsequently occurred discharge phenomenon,
and the like. The arithmetic section 12 is capable of performing various control
processes based on the information stored in the storage section 14.
[0023] For example, the arithmetic section 12 is capable of determining whether
the time interval between a plurality of discharge phenomena is long or short. If a
plurality of discharge phenomena occur in short time intervals, the arithmetic section
12 may cause the LED and the buzzer to be immediately activated or cause a cutoff
signal to be immediately output. In addition, if the discharge current value exceeds a
threshold, the arithmetic section 12 may also cause the LED and the buzzer to be
immediately activated or cause a cutoff signal to be immediately output. Moreover,
if a detected signal at high noise levels continues for more than a “predetermined
period of time”, the arithmetic section 12 may cause a cutoff signal to be immediately
output. Optionally, the storage section 14 may store a threshold at a low noise level
that is not determined as a discharge phenomenon by the arithmetic section 12, and if
a detected signal exceeding this threshold is input, the arithmetic section 12 may cause
the LED and the buzzer to be activated for warning the user.
[0024] 1.1 Main Flow

With reference to Fig. 2, a main flow of the process performed by the
discharge detection unit 10 is then described. In Fig. 2, when the power supply of the
discharge detection unit 10 is turned on, the arithmetic section 12 initializes flags and
counters. The arithmetic section 12 then obtains the number of occurrences of
discharge from the storage section 14. The arithmetic section 12 then repeatedly
performs the main loop. A description is given below to two embodiments of the
main loop.
[0025] 1.2 First Embodiment of Main Loop

Fig. 3 illustrates the first embodiment of the main loop in Fig. 2. The
arithmetic section 12 generates an interrupt, for example, every 100 ms to perform the
process of the main loop illustrated in Fig. 3.
[0026] At step S001, the arithmetic section 12 determines whether the noise level

of a detected signal is high or low by comparing the noise level with a threshold. If
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the noise level is determined to be high (High), the process goes on to step S002 and
the arithmetic section 12 determines whether a predetermined “noise duration time”
has passed.

[0027] The “noise duration time” means the time while high noise levels are
continued. As illustrated by the “noise duration time” in Fig. 4, the “noise duration
time” in the present embodiment is set to “S00 ms”. As described above, the
arithmetic section 12 repeats the process of the main loop every 100 ms. If the
arithmetic section 12 determines that the noise level is high at step SO01 five times in
a row, the “noise duration time” is “500 ms”. The discharge phenomenon the number
of occurrences of which is counted by the arithmetic section 12 is defined by the
“noise duration time”. In other words, if high noise levels have continued for 500 ms
or more, the arithmetic section 12 determines that one discharge phenomenon has
occurred (refer to step SO09 described later). That is, instantaneous noise for less
than 500 ms is excluded from the definition of the discharge phenomenon and the
number of occurrences of which is not counted by the arithmetic section 12. It
should be noted that the “noise duration time” at step S002 is not limited to “500 ms”
and may be set to an arbitrary period of time.

[0028] If the arithmetic section 12 determines that the “noise duration time” has not
passed (No) at step S002, the process goes on to step S003 and the arithmetic section
12 adds “1” to the “noise duration time”. The arithmetic section 12 then terminates
the process of the main loop and repeats the process of the main loop again from step
S001.

[0029] At step S003, “1” added to the “noise duration time” is equivalent to the
time of “100 ms” to repeat the process of the main loop. When the “noise duration
time” at step S003 reaches “5”, in other words, the “noise duration time” reaches “500
ms”, the arithmetic section 12 determines that the “noise duration time” has passed
(Yes) at step S002. It should be noted that the period of time equivalent to “1” varies
depending on the time to generate an interrupt and thus is not limited to “100 ms”.
[0030] If the arithmetic section 12 determines that the “noise duration time” has
passed at step S002, the process goes on to step S004 and the arithmetic section 12
sets “count-up suspension time” to 0. The process then goes on to step SO05 and the
arithmetic section 12 determines whether a “count-up flag” is “OFF”.

[0031] The “count-up suspension time” at step S004 is the period of time, for
example, not to count the number of occurrences of subsequent discharge phenomena
occurred within a predetermined period of time after the occurrence of the previous

discharge phenomenon. The “count-up flag” at step SO05 indicates whether the
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process of measuring the “count-up suspension time” is being performed. The
“count-up flag” turned “OFF” indicates that the process of measuring the “count-up
suspension time” is not being performed. Meanwhile, the “count-up flag” turned
“ON” indicates that the process of measuring the “count-up suspension time” is being
performed. As illustrated in Fig. 4, the “count-up suspension time” is set to, for
example, “10 min”.

[0032] If the “count-up flag” is turned “OFF”, the arithmetic section 12 performs
the process of steps S006 through SO010 to count the number of occurrences of a
discharge phenomenon. Meanwhile, if the “count-up flag” is turned “ON”, the
arithmetic section 12 does not count the number of occurrences of a discharge
phenomenon occurred within “10 min”. As illustrated in Fig. 6, the second discharge
phenomenon occurred before passing the “count-up suspension time” after the
occurrence of the first discharge phenomenon is counted as one discharge
phenomenon together with the first discharge phenomenon. Such a “count-up
suspension time” and a “count-up flag” allow appropriate count of the number of
occurrences of a discharge phenomenon without repeating the process of steps S006
through S010 even if the noise level repeatedly varies between high and low levels in
a short period of time.

[0033] If the arithmetic section 12 determines that the “count-up flag” is turned
“OFF” (Yes) at step S005, the process goes on to step S006 and the arithmetic section
12 turns “ON” the “count-up flag”. This causes a discharge phenomenon occurred
during the “10 min” not to be counted by the arithmetic section 12.

[0034] The process then goes on to step SO07 and the arithmetic section 12 turns
“ON” an “LED blink flag”. The process then goes on step SO08 and the arithmetic
section 12 sets “discharge alert cancel time” to “5 minutes”. It should be noted that
the “discharge alert cancel time” is not limited to “five minutes” and may be set to an
arbitrary period of time.

[0035] The process then goes on to step SO09 and the arithmetic section 12 causes a
non-volatile medium (storage section 14) to store a value obtained by adding “1” to
the “number of occurrences of discharge”. The process then goes on to step S010
and the arithmetic section 12 determines the current “number of occurrences of
discharge”.

[0036] If determining that the “number of occurrences of discharge” is one at step
S010, the arithmetic section 12 performs a predetermined “phase 1 state setting”.
The “phase 1 state setting” is a control process to blink the LED at 500-ms intervals
and to turn ON/OFF the buzzer at 500-ms intervals (refer to Fig. 5).
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[0037] If determining that the “number of occurrences of discharge” is two at step
S010, the arithmetic section 12 performs a predetermined “phase 2 state setting”.
The “phase 2 state setting” is a control process to blink the LED at 100-ms intervals
and to turn ON/OFF the buzzer at 100-ms intervals (refer to Fig. 5).
[0038] If determining that the “number of occurrences of discharge” is N of three
or more at step SO10, the arithmetic section 12 performs a predetermined “phase N
state setting”. The “phase N state setting” is a control process to blink the LED at N-
ms intervals and to turn ON/OFF the buzzer at N-ms intervals. The N ms is a shorter
period of time than 100 ms. It should be noted that if the “number of occurrences of
discharge” reaches a predetermined number, the arithmetic section 12 preferably
outputs a cutoff signal to interrupt the main breaker 31.
[0039] Meanwhile, if the arithmetic section 12 determines that the “count-up flag”
is not turned “OFF” (No) at step SO005, the arithmetic section 12 terminates the
process of the main loop and repeats the process of the main loop again from step
S001.
[0040] If the arithmetic section 12 determines that the noise level is low (Low) at
step S001, the process goes on to step SO11 and the arithmetic section 12 sets the
“noise duration time” to “0”. The process then goes on to step SO012 and the
arithmetic section 12 determines whether the “count-up suspension time” has passed.
If the arithmetic section 12 determines that the “count-up suspension time” has not
passed (No), the process goes on to step SO13 and the arithmetic section 12 adds “1”
to the “count-up suspension time” and then terminates the process of the main loop.
Meanwhile, if the arithmetic section 12 determines that the “count-up suspension time”
has passed (Yes), the process goes on to step SO14 and the arithmetic section 12 turns
“OFF” the “count-up flag” and then terminates the process of the main loop.
[0041] 1.3 Second Embodiment of Main Loop

Fig. 7 illustrates the second embodiment of the main loop in Fig. 2. The
arithmetic section 12 generates an interrupt, for example, every 100 ms to perform the
process of the main loop illustrated in Fig. 7.
[0042] At step S101, the arithmetic section 12 determines whether the “LED blink
flag” is turned “ON”. If the arithmetic section 12 determines that the “LED blink
flag” is turned “ON” (Yes), the process goes on to step S102 and the arithmetic
section 12 determines the current “number of occurrences of discharge”.
[0043] If determining that the “number of occurrences of discharge” is one at step
S102, the arithmetic section 12 performs a predetermined “phase 1 state setting”.

The “phase 1 state setting” is a control process to blink the LED at 500-ms intervals
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and to turn ON/OFF the buzzer at 500-ms intervals (refer to Fig. 5).

[0044] If determining the “number of occurrences of discharge” is two at step S102,
the arithmetic section 12 performs a predetermined “phase 2 state setting”. The
“phase 2 state setting” is a control process to blink the LED at 100-ms intervals and to
turn ON/OFF the buzzer at 100-ms intervals (refer to Fig. 5).

[0045] If determining the “number of occurrences of discharge” is N of three or
more at step S102, the arithmetic section 12 performs a predetermined “phase N state
setting”. The “phase N state setting” is a control process to blink the LED at N-ms
intervals and to turn ON/OFF the buzzer at N-ms intervals. The N ms is a shorter
period of time than 100 ms.

[0046] The process then goes on to step S103 and the arithmetic section 12
determines whether a “discharge alert cancel button”, which is the reset section 17, is
pressed down. If the arithmetic section 12 determines that the “discharge alert cancel
button” is not pressed down (No), the process goes on to step S104 and the arithmetic
section 12 determines whether the “discharge alert cancel time” is not “0”.

[0047] The “discharge alert cancel time” is the time until “breaker interruption” at
step S107 is performed. Until the “discharge alert cancel time” has passed, it is
possible to cancel “discharge alert” of blinking the LED and sounding the buzzer by
pressing down the “discharge alert cancel button”. The “discharge alert cancel time”
may be set to an arbitrary period of time. The “discharge alert cancel time” in the
present embodiment is set to, for example, five minutes.

[0048] If the arithmetic section 12 determines that the “discharge alert cancel time”
is not “0” (Yes) at step S104, the process goes on to step S105 and the arithmetic
section 12 subtracts “1” from the “discharge alert cancel time”. The process then
goes on to step S106 and the arithmetic section 12 determines whether the “discharge
alert cancel time” is “0”.

[0049] If the arithmetic section 12 determines that the “discharge alert cancel time”
is “0” (Yes) at step S106, the process goes on to step S107 and the arithmetic section
12 performs “breaker interruption”. Specifically, the arithmetic section 12 causes a
cutoff signal to be output via the signal output section 13 to interrupt the main breaker
31. The power supply to the wiring and electrical appliances where the discharge
phenomenon occurred is thus cut off (step S108).

[0050] Meanwhile, if the arithmetic section 12 determines that the “discharge alert
cancel button” is pressed down (Yes) at step S103, the process goes on to step S109
and the arithmetic section 12 sets the “discharge alert cancel time” to “0”. The

process then goes on to step S110 and the arithmetic section 12 turns “OFF” the “LED
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blink flag”. The process then goes on to step S111 and the arithmetic section 12
turns off the LED and stops sounding of the buzzer. The arithmetic section 12 then
terminates the process of the main loop and repeats the process of the main loop again
from step S001.
[0051] If determining that the “discharge alert cancel time” is “0” (No) at step S104,
the arithmetic section 12 terminates the process of the main loop and repeats the
process of the main loop again from step S001.
[0052] If determining that the “discharge alert cancel time” is not “0” (No) at step
S106, the arithmetic section 12 terminates the process of the main loop and repeats the
process of the main loop again from step S001.
[0053] 2. Second Embodiment

With reference to Figs. 8 and 9, a description is then given to the second
embodiment of the discharge detection unit including the discharge detection device
of the present invention.
[0054] A discharge detection unit 10 in the second embodiment illustrated in Fig. 8
includes a current sensor 19. The rest of the configuration is the same as the
discharge detection unit 10 in the first embodiment illustrated in Fig. 1. The current
sensor 19 is electrically connected to, for example, a secondary side of a main breaker
31 configuring a distribution board 7 illustrated in Fig. 10.
[0055] The current sensor 19 measures the current value on the occurrence of a
discharge phenomenon. The current value measured by the current sensor 19 is
output to the arithmetic section 12. The arithmetic section 12 causes the storage
section 14 to store the current value measured by the current sensor 19. If a
discharge phenomenon occurs, the arithmetic section 12 varies a control process to be
subsequently performed based on the current value stored in the storage section 14.
For example, the arithmetic section 12 varies timing to output a cutoff signal based on
the current value stored in the storage section 14. The timing to interrupt the main
breaker 31 is thus varied.
[0056] For example, as illustrated in the flowchart of Fig. 9, if the “number of
occurrences of a discharge phenomenon” is the “first time”, the arithmetic section 12
determines whether the current value stored in the storage section 14 is “20 A or
more”. If determining that the current value is not “20 A or more”, the arithmetic
section 12 performs “breaker interruption” *“l1 minute later”. Meanwhile, if
determining that the current value is “20 A or more”, the arithmetic section 12
performs “breaker interruption” “3 minutes later”.

[0057] If the “number of occurrences of a discharge phenomenon” is the “second
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time”, the arithmetic section 12 determines whether the current value stored in the
storage section 14 is “10 A or more”. If determining that the current value is not “10
A or more”, the arithmetic section 12 performs “breaker interruption” “1 minute later”.
Meanwhile, if determining that the current value is “10 A or more”, the arithmetic
section 12 immediately performs “breaker interruption”.
[0058] 3. One Embodiment of Distribution board

Fig. 10 illustrates the distribution board 7 with the built-in discharge
detection unit 10 described above. The distribution board 7 includes the main
breaker 31 and branch breakers 32. The noise detection section 11 and the current
sensor 19 of the discharge detection unit 10 are electrically connected to the secondary
side of the main breaker 31 and a primary side of the branch breakers 32. In addition,
the signal output section 13 of the discharge detection unit 10 is electrically connected
to the main breaker 31 via the output line 35. A cutoff signal output from the
arithmetic section 12 is input to the main breaker 31 via the signal output section 13
and the output line 35. The input of the cutoff signal causes interruption of the main
breaker 31. Power supply to the wiring and electrical appliances is thus cut off.
[0059] Fig. 11 illustrates a building in which the distribution board 7 illustrated in
Fig. 10 is installed. As illustrated by broken lines in Fig. 11, each room in the
building is provided with indoor wiring. The distribution board 7 is electrically
connected to the indoor wiring in each room. The discharge detection unit 10 built in
the distribution board 7 is capable of detecting discharge phenomena occurred in the
indoor wiring of respective rooms and electrical appliances electrically connected to
the indoor wiring.
[0060] The discharge detection device of the present invention is not limited to the
embodiments described above. For example, the discharge detection device of the
present invention is not limited to the form of a unit built in one housing as illustrated
in Figs. 1, 8, and 10. Moreover, in the distribution board 7 illustrated in Fig. 10, the
discharge detection device of the present invention may be provided on the secondary
side of each of the plurality of branch breakers 32. In this case, the plurality of
discharge detection devices are capable of separately interrupt the plurality of branch
breakers 32.

Description of Reference Numerals
[0061]
1 Discharge Detection Device

11 Noise Detection Section
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CLAIMS

1. A discharge detection device configured to be capable of detecting a
discharge phenomenon via wiring, comprising:

a noise detection section electrically connected to the wiring and configured
to allow a noise component generated by the discharge phenomenon to be input via the
wiring and configured to output the noise component if the noise component has a
predetermined frequency or more; and

an arithmetic section configured to determine whether a level of the noise
component is high by comparing the level of the noise component with a threshold,
wherein

the arithmetic section counts the number of occurrence of the discharge
phenomenon if the level of the noise component is determined to be high, and performs
a control process selected based on the number of occurrence of the discharge
phenomenon.

2. The discharge detection device according to Claim 1, further comprising: a
storage section configured to store the number of occurrence of the discharge
phenomenon; and a reset section configured to reset the number of occurrence of the
discharge phenomenon stored in the storage section.

3. The discharge detection device according to Claim 1 or 2, further comprising:
an output setting section configured to vary timing to output a signal from the arithmetic
section based on an externally input signal.

4. The discharge detection device according to any one of Claims 1 through 3,
further comprising: an alarm for notification of occurrence of the discharge
phenomenon using at least either light or sound, wherein the arithmetic section varies a
mode of the notification by the alarm based on the number of occurrence of the
discharge phenomenon.

5. The discharge detection device according to Claim 1, further comprising: a
current detection section configured to measure a current value on the occurrence of the
discharge phenomenon, wherein the arithmetic section performs a control process

selected based on the current value.



