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PANEL FOR AUDIBLE MONITORING OF
ELECTRICAL COMPONENTS AND THE
DETECTION OF ELECTRICAL FAULTS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application 1s a U.S. national stage application
under 35 U.S.C. § 371 of PCT/US2018/029050, filed Apr.
24, 2018, which claimed priority from U.S. Provisional
Patent Application No. 62/489,874, filed on Apr. 25, 2017,
the entity of which are each hereby fully incorporated by
reference herein. This patent application includes material
that 1s subject to copyright protection. The copyright owner
has no objection to the facsimile reproduction by anyone of
the patent disclosure, as 1t appears in the Patent and Trade-
mark Ofhice files or records, but otherwise reserves all
copyright rights whatsoever.

FIELD OF THE INVENTION

[0002] The present disclosure relates 1n general to the field
of cabinets for electrical distribution equipment.

BACKGROUND

[0003] Technology for cabinet-based power systems have
been described 1n the following U.S. patents and publica-
tions: U.S. Pat. No. 1,642,698; No. 2014/0144858; U.S. Pat.
No. 6,758,353; No. 2014/0160686; U.S. Pat. Nos. 3,404,
316; 6,547,348; and, 8,052,231. Technology for ultrasound
sensors, partial discharge detectors, related-circuitry and
headphones for the generation of audible sounds in response

to the ultrasonic signals have been described in the U.S.
patents and publications: U.S. Pat. No. 5,432,755; No.

2005/0285604; and, No. 2009/0302862. One drawback with
certain 1mplementations of monitoring electrical compo-
nents 1s the limited accessibility of components’ electrical
connections within a cabinet. Certain power distribution
systems may not be readily monitored due to safety concerns
in light of the high voltage of the power source because only
competent technicians with specialized training may be
permitted to physically access electrical equipment within
power cabinets. Due to the location of electrical connections
within a housing, a proper inspection may not be possible
via inspection windows that are not directly adjacent to
targeted components. For example, an infrared camera may
not be able to capture accurate temperature measurements 1t
the line of sight for a component/connection 1s obstructed by
other electrical or structural components.

SUMMARY OF THE INVENTION

[0004] The present disclosure may be embodied 1n various
forms, including without limitation a device and a method
for the monitoring of electrical components located within
an electrical distribution equipment cabinet based on the
detection of ultrasounds and electrical impulses emitted
from an electrical fault. Embodiments of the present disclo-
sure may enable, among other things, the monitoring of
electrical components 1n cabinets without opening and view-
ing entire racks or cabinets via an electrical fault detection
device used to identily early warning signs of equipment
insulation failure.

[0005] Some embodiments of the present disclosure may
include a sensor that 1s mounted on an interior side of a
housing for the electrical distribution equipment cabinet.

Apr. 30, 2020

The housing may enclose the electrical components located
within the electrical distribution equipment cabinet. The
sensor may detect a signal emitted from an electrical fault
within the electrical distribution equipment cabinet. In addi-
tion, an output socket may be mounted on the housing for the
electrical distribution equipment cabinet. The output socket
may be operably connected to the sensor. The output socket
may have a front side that defines an opening, which may be
mounted on an exterior side of the housing. The opening of
the output socket may receive a cable plug for a cable
connected to an external device.

[0006] The external device may generate an audible sound
based on the detected signal. Accordingly, the electrical fault
may be audibly monitored by an user of the external device.
The electrical fault may comprise a corona, an arcing, a
surface tracking and/or a partial discharge of the electrical
components. In an embodiment, the sensor may be an
ultrasound sensor and the detected signal may be an ultra-
sound emitted from the electrical fault. The sensor may be
a partial discharge detector and the detected signal may be
a pulse change or electrical impulse emitted from the
electrical fault, 1n accordance with some embodiments.

[0007] In certain embodiments, the sensor of the present
disclosure may comprise a transducer that may convert the
detected signal to an electrical audio signal. In an embodi-
ment, the transducer may be connected to the sensor via
electrical wires. The transducer may be connected to the
output socket via electrical wires. The transducer may
transmit the electrical audio signal to the output socket. In
some embodiments, the sensor may transmit the detected
signal to the output socket, and the external device may
convert the transmitted signal to an electrical audio signal.

[0008] The external device may be a headphone, a head-
set, or a speaker. In certain embodiments, the external device
may connect to an audio device. Accordingly, the audible
sound may be generated by the audio device based on the
detected signal. In some embodiments, the external device
may comprise a screen monitor. The external device may
generate a visual representation on the screen monitor based
on the detected signal. As a result, the electrical fault may be
visually monitored by the user of the external device. The
visual representation may comprise partial discharge read-
ings, voltage readings, electrical current readings, sound
level readings, and/or sinusoidal wave representations.

[0009] In some embodiments, the present disclosure may
include a panel mounted on the housing for the electrical
distribution equipment cabinet via a retaiming mechanism.
The retaining mechanism may secure the panel to the
electrical distribution equipment cabinet, and may comprise
screws and nuts 1n accordance with certain embodiments.
The housing of cabinet may define an opening in the
electrical distribution equipment cabinet. The panel may be
mounted over the opening. The sensor may be mounted on
a first side of the panel. In an embodiment, the opening on
the front side of the output socket mounted on a second side
of the panel. The first side of the mounted panel may be
positioned on the interior side of the cabinet, and the second
side of the mounted panel may be positioned on the exterior
side of the cabinet.

[0010] In an embodiment, the panel may be transparent to
radiation emitted from the electrical components. The radia-
tion may comprise infrared radiation and/or ultraviolet
radiation. The external device may detect the emitted radia-
tion. The external device may comprise a screen monitor and
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generate a visual representation on the screen monitor based
on the detected radiation. The visual representation may
comprise a thermogram. Accordingly, the electrical fault
may be visually monitored by an user of the external device.
[0011] In an embodiment of the present disclosure, a
method for the audible monitoring of electrical components
located within an electrical distribution equipment cabinet
may comprise the step of detecting, via a sensor, a signal
emitted from an electrical fault within the cabinet. The
sensor may be mounted on an interior side of a housing for
the cabinet. The housing may enclose the electrical compo-
nents located within the electrical distribution equipment
cabinet. The method may further comprise the steps of
converting, via a transducer, the detected signal into an
electrical audio signal and transmitting, via an output socket,
the electrical audible signal to an external device. A front
side of the output socket may define an opening mounted on
an exterior side of the housing for the cabinet. In an
embodiment, the opening on the front side of the output
socket mounted on a panel of the cabinet. The output socket
may be operably connected to the sensor. The opening of the
output socket may receive a cable plug for a cable connected
to the external device. In addition, the method may comprise
the step of generating, via the external device, an audible
sound based on the detected signal. Accordingly, the elec-
trical fault may be audibly monitored by an user of the
external device.

[0012] Further, the method may comprise the step of
generating, via the external device, a visual representation
based on the detected signal. The external device may
comprise a screen monitor, and may generate the visual
representation on the screen momnitor. As a result, the elec-
trical fault may be visually monitored by the user of the
external device. In some embodiments, the method may
further comprise the step of detecting radiation emitted from
the electrical components through the panel by the external
device. The external device may comprise a screen monitor
and generate a visual representation on the screen monitor
based on the detected radiation. The visual representation
may comprise a thermogram. Accordingly, the electrical
fault may be visually monitored by an user of the external
device.

[0013] In some embodiments of the present disclosure, a
sensor may be mounted on an interior side of a housing for
the electrical distribution equipment cabinet. The housing
may enclose the electrical components located within the
electrical distribution equipment cabinet. The sensor may
detect a signal emitted from an electrical fault within the
electrical distribution equipment cabinet. The sensor may
comprise a transducer that may convert the detected signal
to an electrical audio signal. In addition, an output connector
may be mounted on the interior side of the housing for the
electrical distribution equipment cabinet. The output con-
nector may be operably connected to the transducer. The
transducer may transmit the electrical audio signal to the
output connector. The output connector may wirelessly
transmit the electrical audio signal to an external device.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0014] The foregoing and other objects, features, and
advantages for embodiments of the present disclosure will
be apparent from the following more particular description
of the embodiments as illustrated in the accompanying
drawings, 1n which reference characters refer to the same
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parts throughout the various views. The drawings are not
necessarily to scale, emphasis instead being placed upon
illustrating principles of the present disclosure.

[0015] FIG. 1 1s a diagram 1illustrating a perspective front
view ol an electrical distribution equipment cabinet panel
with an output socket of an electrical fault detection device
adapted to receive a cable plug of an external device that 1s
connected to an audio device, 1n accordance with certain
embodiments of the present disclosure.

[0016] FIG. 2 1s a diagram 1llustrating a front view of an
electrical distribution equipment cabinet enclosing electrical
components and having an opening adapted to receive a
panel with an electrical fault detection device, 1n accordance
with certain embodiments of the present disclosure.

[0017] FIG. 3 1s a diagram 1llustrating a front view of a
panel with an output socket of an electrical fault detection
mounted on an electrical distribution equipment cabinet via
a retaining mechanism, in accordance with certain embodi-
ments of the present disclosure.

[0018] FIG. 4 1s a diagram 1llustrating a perspective front
view of an electrical distribution equipment cabinet panel
with an output socket of an electrical fault detection device,
in accordance with certain embodiments of the present
disclosure.

[0019] FIG. § 1s a diagram 1illustrating a rear view of an
electrical distribution equipment cabinet panel with a sensor
of an electrical fault detection device, in accordance with
certain embodiments of the present disclosure.

[0020] FIG. 6 1s a diagram 1illustrating a perspective rear
view ol an electrical distribution equipment cabinet panel
with a sensor and an output socket of an electrical fault
detection device, 1n accordance with certain embodiments of
the present disclosure.

[0021] FIG. 7 1s a diagram 1llustrating a side view of an
electrical distribution equipment cabinet panel with a sensor
and an output socket of an electrical fault detection device,
in accordance with certain embodiments of the present
disclosure.

[0022] FIG. 8 1s a diagram 1llustrating a front view of an
electrical distribution equipment cabinet panel with a lid 1n
a closed position over an electrical fault detection device, 1n
accordance with certain embodiments of the present disclo-
sure.

[0023] FIG. 9 1s a diagram 1illustrating a perspective front
view ol an electrical distribution equipment cabinet panel
with an external device plugged into an output socket of an
electrical fault detection device and connected to an audio
device, 1n accordance with certain embodiments of the
present disclosure.

[0024] FIG. 10 1s a diagram 1llustrating a front view of an
output socket of an electrical fault detection mounted on an
clectrical distribution equipment cabinet adjacent to a panel,
in accordance with certain embodiments of the present
disclosure.

[0025] FIG. 11 1s a diagram 1illustrating a side view of an
output socket of an electrical fault detection mounted on an
clectrical distribution equipment cabinet adjacent to a panel
with a sensor, 1n accordance with certain embodiments of the
present disclosure.

DESCRIPTION OF THE INVENTION

[0026] Reference will now be made i1n detaill to the
embodiments of the present disclosure, examples of which
are 1illustrated 1n the accompanying drawings.
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[0027] Embodiments of the present disclosure may enable
electrical components and connections to be audibly moni-
tored within an enclosure via an electrical fault detection
device. A benefit of the present disclosure may include the
detection of early warming signs of equipment failure.
Another benefit may include electrical fault detection in
order to conduct energy conservation audits. A further
benefit may include the quick, safe and inexpensive inspec-
tion of electrical components and connections by personnel
with minimal traiming. In addition, a benefit of the present
disclosure may include the fast and accurate diagnosis of the
partial discharge of electrical components and connections
within electrical distribution equipment cabinets.

[0028] FIG. 1 illustrates an embodiment of an electrical
fault detection device 1 that enables that audible detection of
an electrical fault within the electrical distribution equip-
ment cabinet based on ultrasounds and electrical 1impulses
emitted from the electrical fault. As shown in FIG. 2,
electrical components 2 may be enclosed within an electrical
distribution equipment cabinet 3. The electrical fault detec-
tion device 1 may be adapted to permit the audible moni-
toring of the electrical components 2 located within the
electrical distribution equipment cabinet 3. The electrical
components 2 may comprise electrical equipment, such as
switchgear, switchboards, transtormers, motor controls, and
any electrical equipment mounted on panel boards of the
cabinet 3. As shown 1n FIG. 3, the electrical fault detection
device 1 may comprise a panel 13 mounted on the housing
5 for the electrical distribution equipment cabinet 3. The
housing 5 may enclose the electrical components 2 that are
located within the electrical distribution equipment cabinet

3.

[0029] The electrical fault detection device 1 may com-
prise a sensor/detector 4 (such as an ultrasound sensor) that
may be mounted on the panel 13 1n order to be positioned on
the interior side of the housing S for the electrical distribu-
tion equipment cabinet 3, as illustrated 1n FIGS. 5-6. In an
embodiment, the sensor 4 may be mounted on the housing
5 for the electrical distribution equipment cabinet 3 adjacent
to the panel 13. The sensor 4 may be adapted to detect
ultrasounds emitted from an electrical fault caused by a
corona, arcing, surface tracking or partial discharge of an
electrical component 2. The ultrasound signal may vary
depending on the type of electrical fault (whether corona,
arcing, surface tracking or partial discharge). The sensor 4
may also be adapted to detect voltage pulse changes or
electrical impulses emitted from the electrical fault, includ-
ing changes in electrical voltage and/or current. In such an
embodiment, very high frequency (VHF) signals (e.g. within
the frequency range of 156.0 and 174 MHz) resulting from
an electrical fault may be detected by a sensor 4 wvia
electric-field coupling or capacitive coupling. In certain
embodiments where the electrical fault may be detected by
a sensor 4 utilizing a VHF capacitive coupler, the detected
signal may vary depending on the type of electrical fault. An
electrical fault may be a partial discharge, an electric arc
discharge, surface discharge and/or a corona discharge. In
certain embodiments, the sensor 4 may detect transient earth
voltage (TEV) signals generated by an internal partial dis-
charge, as well as any other airborne emissions such as
ultrasounds. Such a sensor 4 may be capable of detecting
ultrasound frequencies and VHE, 1n accordance with some
embodiments. The electrical fault detection device 1 may
turther comprise a converter 6 (such as a microcontroller/
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transducer/transmitter) that 1s connected to the detector or
sensor 4. The converter or transducer 6 may be adapted to
convert the detected ultrasound signals, and/or electrical
impulse signals, into electrical audio signals and/or infor-
mation/readings relating to the detected signals. In an
embodiment, an electrical audio signal may correspond the
detected signal and may be capable of generating a distinct
audible sound that can be perceived by human ears so that
an user may determine whether the detected signal resulted
from a corona, arcing, surface tracking or partial discharge
of an electrical component 2. In some embodiments, the
transducer 6 and the sensor 4 may comprise a single unit or
component.

[0030] An electrical fault detection device 1 may comprise
an output socket or connector 7 (such as a headphone socket)
mounted on the panel 13 1n order to be positioned on the
exterior side of the housing 5 for the electrical distribution
equipment cabinet 3, as shown 1n FIGS. 3-4. In an embodi-
ment, the socket 7 may be mounted on the housing 5 for the
electrical distribution equipment cabinet 3 adjacent to the
panel 13. As further illustrated 1n FIGS. 7 and 11, the output
socket 7 may be connected via electrical wires to the
transducer 6 and may receive the electrical audio signals
from the transducer 6. The output socket 7 may be connected
directly to the sensor 4 via electrical wires or cables and may
receive the detected signals (such as ultrasounds, electro-
magnetic pulses, electrical impulses, VHF signals and TEV
signals) from the sensor 4, 1n accordance with some embodi-
ments. In an embodiment, the sensor 4 may detect such
signals using capacitive coupled transducers 6. In some
embodiments, the sensor 4 may comprise a transducer 6
capable of detecting both ultrasounds and TEV signals.

[0031] Retferring back to FIG. 1, the output socket 7 may
be adapted to receive a cable plug or jack 8 (such a 3.5 mm
female jack) of an electrical cable/wire 9 connected to an
external device 10. In accordance with certain embodiments,
the output socket 7 may be adapted to transmit the electrical
audio signals and/or the detected signals to the external
device 10 via the electrical cable/wire 9. The external device
10 may be adapted to generate an audible sound based on the
clectrical audio signals. In some embodiments, the external
device 10 may comprise a headphone, a headset, or a
speaker. In certain embodiments, the external device 10 may
be adapted to connect to an audio device 11 capable of
generating an audible sound. As shown in FIG. 9, the
external device 10 may comprise a headphone jack socket
18 for the audio device 11 (e.g. headphones). The audio
device 11 may be capable of generating an audible sound
based on the detected signals. In certain embodiments,
ultrasounds and/or partial discharges of an electrical com-
ponent 2 may be audibly perceived and monitored by an user
of the external device 10. Accordingly, the user may 1dentify
the existence of an electrical fault without having a direct
line of sight to the electrical component 2 having the partial
discharge. In an embodiment, the output connector 7 may
comprise a wireless transmitter capable of wirelessly trans-
mitting (e.g. via Bluetooth or Wi-Fi technology) the detected
signals and/or the electrical audio signals to an external
device 10 that 1s adapted to wirelessly receive such signals.

[0032] In some embodiments, the external device 10 may
comprise a device that 1s capable of analyzing ultrasounds
and/or pulse discharges detected by a sensor. The external
device 10 may analyze information and data relating from
the detected signals, 1n accordance with certain embodi-
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ments. The external device 10 may collect and track such
information/data. In some embodiments, the information/
data may be transmitted to a computer or server for a further
analysis. The external device 10 may comprise an electrical
cable or wire having a cable plug/jack adapted to be plugged
into the output socket 7 that may be connected to the sensor
4. In an embodiment, the sensor 4 may detect electrical
signals, light wave signals and/or sound wave signals emit-
ted from an electrical fault within the electrical distribution
equipment cabinet 3. In such an embodiment, the sensor 4
may comprise a transducer 6 capable of detecting ultra-
sounds and TEV signals via capacitive coupling technology.
These signals, or electrical signals converted by a transducer
6 based on such detected signals, may be transmitted via the
output socket 7 to the external device 10. In certain embodi-
ments, the sensor 4 may comprise the transducer 6 that
converts the detected signals into electrical audio signals. In
an embodiment, the detected signals may be converted into
electrical audio signals by the external device 10.

[0033] The external device 10 may also comprise a screen
monitor 12, as shown 1n FIG. 9. In some embodiments, the
external device 10 may convert the detected signals and/or
the electrical audio signals into visual expressions that may
be displayed on the screen monitor 12. The screen monitor
12 may display information relating to the detected signals,
including without limitation partial discharge readings, volt-
age readings, electrical current readings, sound level read-
ings (including decibel levels), and sinusoidal wave repre-
sentations of the detected signals. Accordingly, an user of the
external device 10 may monitor the electrical components 2
located within the cabinet 3 for an electrical fault by viewing
the screen monitor 12 and by listening to the audio device
11. In an embodiment, the external device 10 may operate 1n
multiple modes. In one mode, ultrasounds may be detected
and the screen monitor 12 may display a visual representa-
tion comprising sound level readings. In another mode,
electrical impulses (e.g. TEV signals) may be detected via
capacitive coupling technology and the screen monitor 12
may display a visual representation comprising voltage
impulse readings and/or sound level readings.

[0034] In an embodiment of a method for the audible
monitoring of electrical components 2 1n an electrical dis-
tribution equipment cabinet 3, the method may comprise the
detection of signals (such as ultrasounds and/or electrical
impulses) emitted from a partial discharge of an electrical
component 2 located within the electrical distribution equip-
ment cabinet 3. The detection may be performed by an
ultrasound sensor 4. The sensor or detector 4 may be
mounted on the interior side of a housing 5 for the electrical
distribution equipment cabinet 3. In certain embodiment,
multiple sensors 4 may be mounted in order to monitor
additional areas within the cabinet 3. The method may
turther comprise the conversion of the detected signals to
electrical audio signals. The conversion may be performed
by a converter 6 such as a microcontroller, a transducer or
a transmitter. A transducer 6 may be connected to the sensor
4. In addition, the method may comprise the transmission of
the audible signals to an exterior device 9 via an output
socket 7. The output socket 7 may be mounted on the
exterior side of the housing 5 for the electrical distribution
equipment cabinet 3. The output socket 7 may be adapted to
receive a cable plug/jack for a cable connected to the
external device 10. Further, the method may comprise the
generation of an audible sound based on the detected signals.
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The sound production may be performed by the external
device 10. In some embodiments, the transducer 6 and the
sensor 4 may comprise a single unit or component. In certain
embodiments, ultrasounds and partial discharges of an elec-
trical component 2 may be audibly perceived and monitored
by an user via the external device 10. Accordingly, the user
of the presently disclosed method may identify the existence
of an electrical fault, such a partial discharge.

[0035] In an embodiment, an electrical fault detection
device 1 may be located adjacent to the targeted area where
the monitored electrical components 2 are located within the
cabinet 3. In an embodiment, the electrical fault detection
device 1 may comprise a panel 13 for the housing 5 of the
cabinet 3 that 1s interchangeable with filler or blanking
panels located adjacent to the targeted area. The sensor 4,
transducer 6 and output socket 7 may be mounted on the
panel 13. In certain embodiments, a preexisting blanking
panel may be altered or adapted to include an electrical fault
detection device 1. In an embodiment, a panel 13 for the
clectrical fault detection device 1 may comprise a polymeric
material that 1s transparent to infrared radiation (IR) and/or
ultraviolet (UV) radiation for the infrared, ultraviolet and/or
visual mspection of the electrical components 2. In certain
embodiments, the panel 13 may comprise an array of holes
or ports formed therethrough that permait infrared inspection
through the panel 13 from the outside of the housing 5 of the
cabinet 3. In some embodiments, the external device 10 may
comprise a camera or detection thermographer (such as an
infrared camera) that 1s capable of imaging the radiation
emitted from an electrical component 2. As shown 1n FIG.
9, the front end 19 of the external device 10 comprises the
lens for such a thermographer. In an embodiment, the
external device 10 may operate 1n a thermographer mode.
Radiation that 1s emitted from an electrical component and
through the IR/UV-permitting panel 13 may be detected via
the external device 10, and the screen monitor 12 may
display a visual representation comprising temperature mea-
surements, a thermogram or an infrared 1mage that shows
the patterns of heat.

[0036] A benefit of the present disclosure may include an
improved inspection of electrical components 2 within an
electrical distribution equipment cabinet 3 via the audible
and visual detection of early warning signs of equipment
failure. Accordingly, an advantage of the present disclosure
may include an inspection of an electrical distribution equip-
ment cabinet 3, which 1s enclosed for safety concerns 1n light
of the high voltage of the power source, through an user’s
sight and hearing senses. In addition, the placement of the
sensor 4 on the interior side of the cabinet 3 proves an
improvement in the detection of signals emitted from the
clectrical components 2. Further, the configuration of an
output socket or connector 7 connected to the sensor 4 and
mounted on the panel 13 improves the processing efliciency
for the monitoring of electrical faults.

[0037] In some embodiments, a retaining mechanism 14
that may be adapted to mount a panel 13 to the housing S for
the electrical distribution equipment cabinet 3. As shown in
FIG. 2, the housing 5 for the cabinet 3 may define an opening
17 adapted to receive such a panel 13 having the electrical
fault detection device 1. In accordance with certain embodi-
ments, a preexisting electrical distribution equipment cabi-
net 3 may be modified to include an electrical fault detection
device 1 by mounting such a panel 13 over an opening 17 1n
the housing 5 of a cabinet 3. This provides the benefit of
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adding an electrical fault detection device 1 without replac-
ing the cabinet 3 or substantively altering the structure of the
cabinet 3. In some circumstances, 1t may not be acceptable
to power-ofl systems due to unwanted interruptions to
downstream equipment. In addition, certain power distribu-
tion systems may not be readily altered due to safety
concerns 1n light of the high voltage of the power source. As
shown 1n FIG. 8, the electrical fault detection device 1 may
comprise a closure 15 (such as a door, plate or lid) for
covering the output socket 7 when the electrical components
2 are not actively being monitored. The closure 15 may be

locked by a latch 16.

[0038] As shown in FIGS. 10 and 11, 1 accordance with
certain embodiments, the output socket 7 may be mounted
on the housing § for an electrical distribution equipment
cabinet 3 adjacent to the IR/UV-permitting panel 13. In some
embodiment, the output socket 7 may be connected to the
sensor 4 via a coaxial cable 20 adapted to transmit detected
signals and/or the electrical audio signals. In an embodi-
ment, the coaxial cable 20 may transmit electrical audio
signals corresponding to the detected ultrasound signals
and/or the electrical 1mpulses (such as VHF signals)
detected by a sensor 4 via electric-field coupling or capaci-
tive. In some embodiments, an advantage of the present
disclosure may include the monitoring of electrical compo-
nents 2 within an electrical distribution equipment cabinet 3
by detecting ultrasounds, electrical impulses and IR radia-
tion emitted from an electrical fault. The detection of an
ultrasound, an electrical impulse and IR radiation may
improve the identification of the location of the electrical
fault within the cabinet 3. In some embodiments, an advan-
tage may include the positioming of the sensor 4 on the
interior side of the cabinet 3 in order to improve the
detection of the signals emitted by an electrical fault.
Accordingly, a benefit may further include an improvement
in the quality of the electrical audio signals and audible
sounds that are generated based on such detected signals 1n
order to enable an user to better perceive a distinction
between the types of electrical faults. In an embodiment,
these improvements may benefit the detection of early
warning signs of equipment failure through the identification
of the location and type of an electrical fault.

[0039] While the present disclosure has been particularly
shown and described with reference to certain embodiments,
it will be understood by those skilled in the art that various
changes 1n form and details may be made therein without
departing from the spirit and scope of the disclosure, par-
ticularly 1n light of the foregoing teaching. It 1s therefore
contemplated by the appended claims to cover such modi-
fications and incorporate features that come within the spirit
and scope of the disclosure.

What 1s claimed 1s:

1. An electrical fault detection device for audible moni-
toring of electrical components located within an electrical
distribution equipment cabinet, comprising:

a sensor mounted on an interior side of a housing for the
electrical distribution equipment cabinet, the housing
enclosing the electrical components located within the
electrical distribution equipment cabinet, the sensor
adapted to detect a signal emitted from an electrical
fault within the electrical distribution equipment cabi-
net; and,

an output socket mounted on the housing for the electrical
distribution equipment cabinet, the output socket oper-
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ably connected to the sensor, the output socket having
a front side defining an opening, the output socket
being mounted on an exterior side of the housing, the
opening of the output socket adapted to receive a cable
plug for a cable connected to an external device.

2. The device of claim 1, wherein the external device 1s
adapted to generate an audible sound based on the detected
signal, whereby the electrical fault may be audibly moni-
tored by an user of the external device.

3. The device of claim 2, wherein the external device 1s
selected from a group consisting of: a headphone, a headset,
and a speaker.

4. The device of claim 2, wherein the external device 1s
adapted to connect to an audio device, whereby the audible
sound 1s generated by the audio device.

5. The device of claim 2, wherein the external device
comprises a screen monitor, the external device adapted to
generate a visual representation on the screen monitor based
on the detected signal, whereby the electrical fault may be
visually monitored by the user of the external device.

6. The device of claim 5, wherein the visual representation
comprises information selected from a group consisting of:
partial discharge readings, voltage readings, electrical cur-
rent readings, sound level readings, and sinusoidal wave
representations.

7. The device of claim 1, wherein the electrical fault 1s
selected from a group consisting of: corona, arcing, surface
tracking and partial discharge of the electrical components.

8. The device of claam 1, wherein the sensor 1s an
ultrasound sensor, and wherein the detected signal 1s an
ultrasound emitted from the electrical fault.

9. The device of claim 1, wherein the sensor 1s a partial
discharge detector, and wherein the detected signal 1s a pulse
change emitted from the electrical fault.

10. The device of claim 1, wherein the sensor comprises
a transducer adapted to convert the detected signal to an
clectrical audio signal, the transducer connected to the
output socket via electrical wires, the transducer adapted to
transmit the electrical audio signal to the output socket.

11. The device of claim 1, furthering comprising:

a transducer connected to the sensor via electrical wires,
the transducer adapted to convert the detected signal to
an electrical audio signal, the transducer connected to
the output socket via electrical wires, the transducer
adapted to transmit the electrical audio signal to the
output socket.

12. The device of claim 1, wherein the sensor 1s connected
to the output socket via electrical wires, the sensor adapted
to transmit the detected signal to the output socket, the
external device adapted to convert the transmitted signal to
an electrical audio signal.

13. The device of claim 1, furthering comprising:

a panel mounted on the housing for the electrical distri-
bution equipment cabinet via a retaining mechanism,
the retaining mechanism securing the panel to the
electrical distribution equipment cabinet, the housing
defining an opening 1n the electrical distribution equip-
ment cabinet, the panel adapted to be mounted over the
opening, the sensor mounted on a first side of the panel,
the first side of the mounted panel positioned on the
interior side of the electrical distribution equipment
cabinet, a second side of the mounted panel positioned
on the exterior side of the electrical distribution equip-
ment cabinet.



US 2020/0132747 Al

14. The device of claim 13, wherein the opening on the
front side of the output socket 1s mounted on the second side
of the panel.

15. The device of claim 13, wherein the panel 1s trans-
parent to radiation emitted from the electrical components,
the external device adapted to detect the emitted radiation,
the external device comprises a screen monitor, the external
device adapted to generate a visual representation on the
screen monitor based on the detected radiation, the visual
representation comprising a thermogram, whereby the elec-
trical fault may be visually monitored by an user of the
external device.

16. A method for audible monitoring of electrical com-
ponents located within an electrical distribution equipment
cabinet, comprising:

detecting, via a sensor, a signal emitted from an electrical

fault within the electrical distribution equipment cabi-
net, wherein the sensor 1s mounted on an interior side
of a housing for the electrical distribution equipment
cabinet, wherein the housing encloses the electrical
components located within the electrical distribution
equipment cabinet;

converting, via a transducer, the detected signal into an

electrical audio signal; and,
transmitting, via an output socket, the electrical audio
signal to an external device, wherein a front side of the
output socket defines an opening mounted on an exte-
rior side of the housing for the electrical distribution
equipment cabinet, wherein the output socket 1s oper-
ably connected to the sensor, wherein the opening of
the output socket 1s adapted to receive a cable plug for
a cable connected to the external device; and,

generating, via the external device, an audible sound
based on the detected signal, whereby the electrical
fault may be audibly monitored by an user of the
external device.

17. The method of claim 16, wherein the electrical fault
1s selected from a group consisting of: corona, arcing,
surface tracking and partial discharge of the electrical com-
ponents.

18. The method of claam 16, wherein the sensor i1s an
ultrasound sensor, and wherein the detected signal 1s an
ultrasound emitted from the electrical fault.

19. The method of claim 16, wherein the sensor 1s a partial
discharge detector, and wherein the detected signal 1s a pulse
change emitted from the electrical fault.

20. The method of claim 16, wherein the external device
1s selected from a group consisting of: a headphone, a
headset, and a speaker.

21. The method of claim 16, wherein the external device
1s adapted to connect to an audio device, whereby the
audible sound 1s generated by the audio device.
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22. The method of claim 16, furthering comprising:

generating, via the external device, a visual representation
based on the detected signal, wherein the external
device comprises a screen monitor, wherein the exter-
nal device 1s adapted to generate the visual represen-
tation on the screen monitor, whereby the electrical
fault may be visually monitored by the user of the
external device.

23. The method of claim 22, wherein the visual represen-
tation comprises information selected from a group consist-
ing of: partial discharge readings, voltage readings, electri-
cal current readings, sound level readings, and sinusoidal
wave representations.

24. The method of claim 16, wherein the output socket 1s
mounted on a panel, the panel mounted on the housing for
the electrical distribution equipment cabinet via a retaining
mechanism, the retaining mechanism securing the panel to
the electrical distribution equipment cabinet, the housing
defining an opening in the electrical distribution equipment
cabinet, the panel adapted to be mounted over the opening.

25. The method of claim 24, wherein the opening on the
front side of the output socket 1s mounted on the panel.

26. The method of claim 24, furthering comprising;:

detecting, via the external device, radiation emitted from
the electrical components, wherein the panel 1s trans-
parent to the emitted radiation, the external device
adapted to detect the emitted radiation, the external
device comprises a screen monitor, the external device
adapted to generate a visual representation on the
screen monitor based on the detected radiation, the
visual representation comprising a thermogram,
whereby the electrical fault may be visually monitored
by an user of the external device.

27. An electrical fault detection device for audible moni-
toring of electrical components located within an electrical
distribution equipment cabinet, comprising:

a sensor mounted on an interior side of a housing for the
electrical distribution equipment cabinet, the housing
enclosing the electrical components located within the
electrical distribution equipment cabinet, the sensor
adapted to detect a signal emitted from an electrical
fault within the electrical distribution equipment cabi-
net, wherein the sensor comprises a transducer adapted
to convert the detected signal to an electrical audio
signal; and,

an output connector mounted on the interior side of the
housing for the electrical distribution equipment cabi-
net, the output connector operably connected to the
transducer, the transducer adapted to transmit the elec-
trical audio signal to the output connector, the output
connector adapted to wirelessly transmit the electrical
audio signal to an external device.

x s e e s



	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Drawings
	Page 9 - Drawings
	Page 10 - Drawings
	Page 11 - Drawings
	Page 12 - Drawings
	Page 13 - Description
	Page 14 - Description
	Page 15 - Description
	Page 16 - Description
	Page 17 - Description/Claims
	Page 18 - Claims

