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ALTERNATING CURRENT/DIRECT CURRENT COMMON BUS

DUCT, AND BUS DUCT DETECTION METHOD AND DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

[ 0001] This application is filed based on and claims priority to Chinese Patent

Application No. 202011392888.X filed on December 1, 2020, the contents of which are

hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[ 0002] The invention relates to the technical field of power transmission devices, and

in particular to an alternating current (AC)/direct current (DC) common busbar, a method

for detecting a bus bar, and a device for detecting a bus bar.

BACKGROUND

[ 0003] Busbar is a closed metal device composed of copper and aluminum bus

columns, and is configured to distribute higher power to various elements of a

decentralized system. In an indoor low-voltage power transmission main line project, the

busbar has increasingly replaced wires and cables. During usage, there is a requirement

for the busbar to connect to both AC bus and DC bus. Therefore, in a practical usage

requirement, it is usually necessary to use a common busbar to connect to both AC bus

and DC bus simultaneously. Although an existing common busbar is able to be connected

with the AC bus on one side and with the DC bus on the other side, it is inconvenient to

carry out separate checking and maintenance, in case of failure or daily maintenance.

Furthermore, in case that the common busbar is connected to the AC bus or the DC bus

individually, other positions of the common busbar will be exposed outside, which will

lead to the busbar being easily damaged and affect power transmission effect and

efficiency.
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SUMMARY

[ 0004] The invention provides an AC/DC common busbar intended to solve the

following defects in the related art: it is inconvenient to carry out separate checking and

maintenance, in case that the busbar is connected to both AC bus and DC bus

simultaneously; and in case that the busbar is connected with the AC bus or the DC bus

individually, other positions of the common busbar will be exposed outside, which will

lead to the busbar being easily damaged and affect power transmission effect and

efficiency.

[ 0005] The invention also provides a method for detecting a busbar.

[ 0006] The invention also provides a device for detecting a busbar.

[ 0007] The invention provides an AC/DC common busbar, including a base plate and

at least one pair of limiting protection structure.

[ 0008] The base plate is provided with at least one pair of bar bodies which are

detachable and arranged side-by-side, a same side of each of the at least one pair of bar

bodies is connected to a copper bar group, and each copper bar group includes multiple

copper bars arranged at intervals.

[ 0009] Each of the at least one pair of limiting protection structures is correspondingly

mounted at a respective copper bar group.

[ 0010] Here, the limiting protection structure is configured to be separable from a

corresponding copper bar group when the corresponding copper bar group is in a use

state, and is configured to be inserted into a gap between adjacent copper bars in a

corresponding copper bar group when the corresponding copper bar group is in a non-use

state.

[ 0011] According to the AC/DC common busbar provided by the invention, the

limiting protection structure may include at least a clamping plate assembly.

[ 0012] Here, the clamping plate assembly includes multiple first clamping plates and a

partition plate.

[ 0013] Multiple first clamping plates are arranged at intervals, a first end of each of

the clamping plates is formed with a channel respectively, each of the first clamping

plates is configured to be inserted into the gap between adjacent copper bars when the

corresponding copper bar group is in the non-use state, and channels of the first clamping

plates are configured to be correspondingly sleeved outside of copper bars in a non-
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maintenance state respectively when a corresponding copper bar is in a maintenance

state.

[ 0014] The partition plate is connected to a same end of each of the first clamping

plates, and is formed with multiple through holes communicating with the channels of

the first clamping plates respectively.

[ 0015] According to the AC/DC common busbar provided by the invention, an inner

wall of the first clamping plate may be formed with a snapping groove, a sidewall of the

copper bar is formed with a positioning snapping block, and the first clamping plate is

sleeved on the copper bar and the positioning snapping block is assembled into the

snapping groove.

[ 0016] According to the AC/DC common busbar provided by the invention, the

limiting protection structure may further include at least a protection assembly.

[ 0017] Here, the protection assembly includes multiple protection mechanisms and a

top plate.

[ 0018] Multiple protection mechanisms are arranged at intervals, each of the

protection mechanisms includes a strut, a protection spring and a top block, the strut has

a first end inserted into the channel of the first clamping plate and connected to the top

block through the protection spring, and a second end passing through the through hole

of the partition plate and extending outward.

[ 0019] The top plate is connected to the second end of each strut.

[ 0020] According to the AC/DC common busbar provided by the invention, a sidewall

of the strut may be formed with a protective snapping block configured to be assembled

into the snapping groove when the first clamping plate is inserted in the gap between

adjacent copper bars.

[ 0021] According to the AC/DC common busbar provided by the invention, the

clamping plate assembly may further includes at least a second clamping plate and a pair

of stopping plates.

[ 0022] At least a second clamping plate has an end connected to the partition plate,

and is arranged between adjacent first clamping plates with a gap with respect to each of

the first clamping plates.

[ 0023] The pair of stopping plates are connected to both ends of the partition plate

respectively and positioned on both sides of all of the first clamping plates.

[ 0024] According to the AC/DC common busbar provided by the invention, the
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limiting protection structure may further include at least one pair of collars, a connection

rod, a connection tube, and a connection bolt.

[ 0025] At least one pair of collars are connected to the limiting protection structure at

intervals.

[ 0026] The connection rod is detachably sleeved in each of the collars.

[ 0027] The connection tube is fixedly connected to the base plate between the bar

bodies, an end of the connection tube away from the base plate is fixedly connected to a

connection nut.

[ 0028] The connection bolt has a first end connected to the connection rod and a

second end assembled into the connection nut through threads, and is inserted into the

connection tube in an extensible and retractable manner.

[ 0029] According to the AC/DC common busbar provided by the invention, the bar

body may be detachably connected to the base plate through a fixing mechanism.

[ 0030] Here, the fixing mechanism includes a projection block, a pair of side plates, a

fixing nut, and a limiting bolt.

[ 0031] The projection block is arranged on the base plate.

[ 0032] The pair of side plates are connected to the base plate respectively and are

positioned on both sides of the projection block respectively, to form, between the

projection block and the pair of side plates, a pair of mounting positions where the bar

body is disassembled and assembled.

[ 0033] The fixing nut is fixedly connected to the side plate.

[ 0034] The limiting bolt is assembled into the fixing nut through threads and is

connected to the bar body at the mounting position through a limiting spring.

[ 0035] The invention also provides a method for detecting a busbar, configured to

detect the AC/DC common busbar as described above, the method for detecting a busbar

includes the following operations.

[ 0036] An inspection robot is driven to slide along multiple AC/DC common busbars

connected in sequence, and the inspection robot performs a continuous detection at a

joint of adjacent AC/DC common busbars, to obtain performance data.

[ 0037] Here, the performance data includes at least one of:

[ 0038] at least one of voltage, current or power at the joint acquired by a bus

performance sensor;

[ 0039] a plug-in torque at the joint acquired by a deformation sensor;
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[ 0040] at least one of temperature or humidity at the joint acquired by a temperature

and humidity sensor; or

[ 0041] image data at the joint acquired by an image acquisition mechanism and

identifying obstacles around the AC/DC common busbar.

[ 0042] Here, the performance data may further includes:

[ 0043] communication state data at the joint acquired by a communication detection

sensor.

[ 0044] Here, the inspection robot may be in signal connection with a controller, and

the method may further include the following operations.

[ 0045] The controller determines a navigation mode, and the inspection robot is

driven to move through at least a tracked navigation mode or a trackless navigation

mode.

[ 0046] Here, the controller may be connected to an emergency intervention module,

and the method may further include the following operations.

[ 0047] The inspection robot transmits the performance data to the controller.

[ 0048] The controller analyzes the performance data, to obtain an analysis result.

[ 0049] In response to the analysis result indicating that the performance data reaches a

boundary of preset early warning parameters or exceeds a range of the preset early

warning parameters, the emergency intervention module is started to correct deviation.

[ 0050] The invention also provides a device for detecting a busbar, configured to

detect the AC/DC common busbar as described above, or, configured to perform the

method for detecting a busbar as described above, the device for detecting a busbar

includes a controller and an inspection robot.

[ 0051] The inspection robot is in signal connection with the controller, the inspection

robot is slidable along a length direction of the AC/DC common busbar, the inspection

robot is capable of passing through a joint of adjacent AC/DC common busbars during

sliding, and the inspection robot includes a bus performance sensor, a temperature and

humidity sensor, a deformation sensor and an image acquisition mechanism.

[ 0052] The AC/DC common busbar provided by the invention includes a base plate

and at least one pair of limiting protection structure. The base plate is provided with at

least one pair of bar bodies which are detachable and arranged side-by-side, a same side

of each of the at least one pair of bar bodies is connected to a copper bar group, and each

copper bar group includes multiple copper bars arranged at intervals. Each of the at least
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one pair of limiting protection structures is correspondingly mounted at a respective

copper bar group. Here, the limiting protection structure is configured to be separable

from a corresponding copper bar group when the corresponding copper bar group is in a

use state, and is configured to be inserted into a gap between adjacent copper bars in a

corresponding copper bar group when the corresponding copper bar group is in a non-use

state. The AC/DC common busbar may utilize a separation and assembly structure of the

limiting protection structure, to implement separate checking and maintenance in case

that the busbar is connected to both AC bus and DC bus simultaneously, and implement

overall protection of the copper bar group and individual protection of each copper bar in

case that the busbar is individually connected to the AC bus or the DC bus, so as to

effectively avoid excessive exposure of the copper bar group in an unnecessary state, and

thus prevent the busbar and buses from being damaged, improving power transmission

efficiency and effect effectively, reducing maintenance costs and prolonging a service life

of the busbar.

[ 0053] The method for detecting a busbar provided by the invention is configured to

detect the AC/DC common busbar as described above. The method for detecting a busbar

includes the following operations. An inspection robot is driven to slide along multiple

AC/DC common busbars connected in sequence, to perform a continuous detection and

obtain performance data at a joint of adjacent AC/DC common busbars, and transmit the

performance data to a controller. Here, the performance data includes: voltage, current

and power at the joint acquired by a bus performance sensor; a plug-in torque at the joint

acquired by a deformation sensor; temperature and humidity at the joint acquired by a

temperature and humidity sensor; and image data at the joint acquired by an image

acquisition mechanism and identifying obstacles around the AC/DC common busbar. The

method for detecting a busbar may use navigation and sliding movement of the

inspection robot to continuously and uninterruptedly perform performance detection at

the joint of the AC/DC common busbars, thereby improving detection efficiency of the

busbar. The method for detecting a busbar is also capable of performing failure

maintenance and trouble-shooting of the busbar by using a three-remote mode.

Furthermore, the method for detecting a busbar is also capable of greatly improving

contents and frequencies of operation and maintenance while reducing labor costs, to

achieve effect of intelligent detection.

[ 0054] The device for detecting a busbar provided by the invention is configured to
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detect the AC/DC common busbar as described above, or, configured to perform the

method for detecting a busbar as described above, the device for detecting a busbar may

be applicable to large-scale power transmission lines, and includes a controller and an

inspection robot. The controller is in signal connection with the inspection robot to

receive various data acquired by the inspection robot, the inspection robot is slidable

along a length direction of the AC/DC common busbar, and the inspection robot is

capable of passing through a joint of adjacent AC/DC common busbars during sliding.

Here, the inspection robot includes a bus performance sensor, a temperature and humidity

sensor, a deformation sensor and an image acquisition mechanism which may acquire

relevant performance data at the joint of the busbars. Corresponding to the method for

detecting a busbar, the device for detecting a busbar may use navigation and sliding

movement of the inspection robot to continuously and uninterruptedly perform

performance detection at the joint of the AC/DC common busbars, thereby improving

detection efficiency of the busbar. The device for detecting a busbar is also capable of

performing failure maintenance and trouble-shooting of the busbar by using a three-

remote mode. Furthermore, the device for detecting a busbar is also capable of greatly

improving contents and frequencies of operation and maintenance while reducing labor

costs, to achieve effect of intelligent detection.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0055] FIG. 1 is a schematic structural diagram of an AC/DC common busbar

provided by the invention.

[ 0056] FIG. 2 is a schematic structural diagram of a limiting protection structure

provided by the invention.

[ 0057] FIG. 3 is an enlarged schematic diagram of a structure at A of FIG. 1.

[ 0058] FIG. 4 is a top diagram of assembly of a collar and a connection rod provided

by the invention.

[ 0059] FIG. 5 is a schematic diagram of an optional position relationship between an

inspection robot and the AC/DC common busbar provided by the invention.

[ 0060] FIG. 6 is a schematic diagram of an optional structure of a device for detecting

a busbar provided by the invention.
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DETAILED DESCRIPTION

[ 0061] In order to make the purpose, technical solutions and advantages of the

invention clearer, the technical solutions of the invention will be described clearly and

completely below with reference to drawings of the invention. It is apparent that the

described embodiments are merely part of embodiments of the invention, rather than all

of the embodiments. Based on the embodiments of the invention, all other embodiments

obtained by those of ordinary skill in the art without paying any creative work will fall

within the scope of protection of the invention.

[ 0062] An AC/DC common busbar (abbreviated as "common busbar" in the

embodiments of the invention) of the invention is described below with reference to FIG.

1 to FIG. 4, and a method for detecting a busbar (abbreviated as "detection method" in

the embodiments of the invention) as well as a device for detecting a busbar (abbreviated

as "detection device" in the embodiments of the invention) of the invention are described

with reference to FIG. 5 and FIG. 6.

[ 0063] As shown in FIG. 1, the common busbar provided by the invention includes a

base plate 1 and at least one pair of limiting protection structures 9. Here, the base plate 1

is provided with at least one pair of bar bodies 2 which are detachable and arranged side-

by-side, a same side of each of the at least one pair of bar bodies 2 is connected to a

copper bar group 4, and each copper bar group 4 includes multiple copper bars arranged

at intervals. Each of the limiting protection structures 9 is correspondingly mounted at a

respective copper bar group. Furthermore, the limiting protection structure 9 is

configured to be separable from a corresponding copper bar group 4 when the copper bar

group 4 is in a use state, and is configured to be inserted into a gap between adjacent

copper bars in the corresponding copper bar group 4 when the copper bar group 4 is in a

non-use state.

[ 0064] It may be understood that the common busbar described in the embodiments of

the invention have a normal use state and a non-use state. Here, the common busbar in

the normal use state may be connected to both AC bus and DC bus simultaneously. For

example, the DC bus and the AC bus are mounted in a pair of busbar bodies 2 as

described above respectively, and the copper bar groups 4 in the pair of busbar bodies 2

are all in the use state. Furthermore, the common busbar in the normal use state may also

be individually connected to the AC bus or the DC bus respectively. For example, an AC

bus or a DC bus is mounted in either one of the pair of busbar bodies 2 as described
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above, and a copper bar group 4 of the bus is in the use state; or, both AC bus and DC

bus are simultaneously connected in the pair of busbar bodies 2 as described above, but

only the copper bar group 4 in one of the busbar bodies 2 is in the use state, while the

copper bar group 4 in the other busbar body 2 is in the non-use state and is blocked and

protected by the limiting protection structure 9.

[ 0065] Furthermore, the common busbar in the non-use state has a maintenance state

and a protection state. For example, the whole copper bar group 4 in either one of the pair

of busbar bodies 2 is in a maintenance state and needs to be exposed outside and subject

to maintenance and detection, while the copper bar group 4 in the other busbar body is in

a protection state and is blocked and protected by the limiting protection structure 9; or,

several copper bars in the copper bar group 4 of the same busbar body 2 are in the

maintenance state and need to be exposed outside and subject to maintenance and

detection, while the rest copper bars are in the protection state and are individually

blocked and protected by the limiting protection structure 9.

[ 0066] It may be seen that the common busbar may utilize a separation and assembly

structure of the limiting protection structure 9, to implement separate checking and

maintenance in case that the busbar is connected to both AC bus and DC bus

simultaneously, and implement overall protection of the copper bar group 4 and

individual protection of each copper bar in case that the busbar is individually connected

to the AC bus or the DC bus, so as to effectively avoid excessive exposure of the copper

bar group 4 in an unnecessary state, and thus prevent the busbar and buses from being

damaged, improving power transmission efficiency and effect effectively, reducing

maintenance costs and prolonging a service life of the busbar.

[ 0067] In some embodiments, as shown in FIG. 2, the limiting protection structure 9

includes at least a clamping plate assembly which is configured to block and protect

copper bars and gaps there-between. Here, the clamping plate assembly includes a

partition plate 93 and multiple first clamping plates 96. Multiple first clamping plates 96

are arranged at intervals, a first end of each of the clamping plates is formed with a

channel 94 respectively, each of the first clamping plates 96 is configured to be inserted

into the gap between adjacent copper bars when the corresponding copper bar group 4 is

in the non-use state, and channels 94 of the first clamping plates 96 are configured to be

correspondingly sleeved outside of copper bars in a non-maintenance state respectively

when a corresponding copper bar is in a maintenance state. The partition plate 93 is
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connected to a same end of each of the first clamping plates 96, and is formed with

multiple through holes 12 communicating with the channels 94 of the first clamping

plates 96 respectively. The partition plate 93 may synchronously drive each of the first

clamping plates 96 to move, so as to facilitate safety of disassembly and assembly of the

first clamping plate 96. It may be understood that the structure between the first clamping

plate 96 and the partition plate 93 is separable.

[ 0068] It may be understood that the first clamping plate 96 of the limiting protection

structure 9 has an overall protection state and an individual protection state

corresponding to states of the copper bars as described above. The first clamping plate 96

may be inserted in the gap between adjacent copper bars when it is in the overall

protection state, and the first clamping plate 96 may be sleeved outside of an individual

copper bar via the channel 94 when it is in the individual protection state.

[ 0069] In some embodiments, as shown in FIG. 2 and FIG. 3, the limiting protection

structure 9 further includes at least a protection assembly, which is intended to block the

channel 94 of the first clamping plate 96 in the overall protection state, and generate, for

the first clamping plate 96, a jacking force directing toward the bar body 2, to prevent the

first clamping plate 96 from falling off from the gap between adjacent copper bars. Here,

the protection assembly includes a top plate 101 and multiple protection mechanisms 10.

Multiple protection mechanisms 10 are arranged at intervals, each of the protection

mechanisms 10 includes a strut 105, a protection spring 103 and a top block 102, the strut

105 has a first end inserted into the channel 94 of the first clamping plate 96 and

connected to the top block 102 through the protection spring 103, and a second end

passing through the through hole 12 of the partition plate 93 and extending outward. The

strut 105 is inserted into the channel 94 and pushes the top block 102 to be pressed

against a blind end of the channel 94 under an action of elastic force of the protection

spring 103, thereby generating a jacking force for the first clamping plate 96. The top

plate 101 is connected to the second end of each strut 105, to perform a synchronous

driving function and an overall protection function of anti-falling for each strut 105.

[ 0070] In some embodiments, in order to improve structural stability and prevent

copper bars from being exposed due to falling off when the first clamping plate 96 is

used for blocking and protection by clamping as well as individual sleeving protection

for the copper bar, in some embodiments, an inner wall of the first clamping plate 96 is

formed with a snapping groove 106, a sidewall of the copper bar is formed with a
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positioning snapping block 11, and the first clamping plate 96 is sleeved on the copper

bar and the positioning snapping block 11 is assembled into the snapping groove 106.

Correspondingly, in some embodiments, a sidewall of the strut 105 is formed with a

protective snapping block 104 configured to be assembled into the snapping groove 106

when the first clamping plate 96 is inserted in the gap between adjacent copper bars.

[ 0071] In some embodiments, the clamping plate assembly further includes at least a

second clamping plate 97. The second clamping plate 97 has an end connected to the

partition plate 93. The second clamping plate 97 is arranged between adjacent first

clamping plates 96 with a gap with respect to each of the first clamping plates 96. The

second clamping plate 97 may be inserted between copper bars in a gap between adjacent

first clamping plates 96, to form, in combination with the first clamping plate 96, a

structure plugged in a manner of interleaving with the copper bars, and thus protect the

whole copper bar group 4 while preventing the copper bars from contacting to induce

short-circuit.

[ 0072] In some embodiments, the clamping plate assembly further includes a pair of

stopping plates 95. The pair of stopping plates 95 are connected to both ends of the

partition plate 93 respectively and positioned on both sides of all of the first clamping

plates 96. The stopping plate 95 may function to protect the copper bar group 4 from an

outer side.

[ 0073] In some embodiments, the limiting protection structure 9 further includes a

driving mechanism configured to drive separation and assembly of the protection

mechanism 10. The driving mechanism specifically includes at least one pair of collars

91, a connection rod 8, a connection tube 5, a connection nut 6, and a connection bolt 7.

The collars 91 are connected to the limiting protection structure 9 at intervals. The

connection rod 8 is detachably sleeved in each of the collars 91, as shown in FIG. 4, to

flexibly adjust position of the connection rod 8, and thus facilitate separation and

assembly of the clamping plate. In some embodiments, both ends of the partition plate 93

at a side facing away from the first clamping plate 96 are connected to the collar 91

through the connection rod 92 respectively. The connection tube 5 is fixedly connected to

the base plate 1 between the bar bodies 2, an end of the connection tube 5 away from the

base plate 1 is fixedly connected to the connection nut 6. The connection bolt 7 has a first

end connected to the connection rod 8 and a second end assembled into the connection

nut 6 through threads, and is inserted into the connection tube 5 in an extensible and
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retractable manner. Each of the first clamping plates 96 is separated from the copper bar

group 4 by pulling the connection rod 8 outward to use the collar 91 to drive the partition

plate 93 connected with the first clamping plate 96 to move outward; during movement

of the connection rod 8, the connection bolt 7 rotates relative to the connection nut 6

under an action of pulling force and thus extends outward from the connection tube 5, so

that the driving mechanism drives the whole limiting protection structure 9 to separate

from the bar body 2 and the copper bar group 4. This configuration may reduce

separation and assembly operations and improve separation and assembly efficiency.

[ 0074] It should be noted that in some embodiments, the bar body 2 is detachably

connected to the base plate 1 through a fixing mechanism 3, to facilitate disassembly and

assembly of the bar body 2. Here, the fixing mechanism 3 includes a projection block 31,

a pair of side plates 34, a fixing nut 33, a limiting bolt 35, and a limiting spring 32. The

projection block 31 is arranged on the base plate 1, and exemplarily, the projection block

31 may be arranged in the middle of the base plate 1. The pair of side plates 34 are

connected to the base plate 31 respectively and are positioned on both sides of the

projection block 31 respectively, to form, between the projection block 31 and the pair of

side plates 34, a pair of mounting positions where the bar body 2 is disassembled and

assembled. The fixing nut 33 is fixedly connected to the side plate 34. The limiting bolt

35 is assembled into the fixing nut 33 through threads and is connected to the bar body 2

at the mounting position through the limiting spring 32. The limiting bolt 35 rotates

relative to the fixing nut 33, to push the limiting spring 32 to be compressed and pressed

against a side surface of the bar body 2, such that the bar body 2 is fixed in the mounting

position between the side plate 34 and the projection block 31. The bar body 2 may be

disassembled by executing the above operations in a reverse order only. Furthermore, in

this configuration, clamping force on the bar body 2 may be flexibly adjusted by using

the limiting spring 32, thereby protecting the bar body 2 by elastic force and preventing

the bar body 2 from being damaged.

[ 0075] An embodiment of the invention provides a method for detecting a common

busbar, configured to detect the above common busbar. Here, an inspection robot slidable

along a length direction of the common busbar is arranged in the length direction of the

common busbar, the inspection robot is capable of passing through a joint of adjacent

AC/DC common busbars during sliding, and the inspection robot includes a bus

performance sensor, a temperature and humidity sensor, a deformation sensor and an
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image acquisition mechanism. In some embodiments, as shown in FIG. 5, a track 300 is

arranged on a housing of a common busbar 200, and an inspection robot 100 is mounted

on the track 300. The inspection robot 100 may automatically move along the track 300

and perform performance detection on a plug-in interface at a joint of the common

busbars 200 according to a preset program corresponding to a detection method.

[ 0076] The detection method includes the following operations.

[ 0077] The inspection robot 100 is driven by a detection device to slide along multiple

common busbars 200 connected in sequence, and the inspection robot performs a

continuous detection on performance data at a joint of adjacent common busbars 200, to

obtain the performance data.

[ 0078] Here, the performance data includes at least one of:

[ 0079] at least one of voltage, current or power at the joint acquired by a bus

performance sensor, that is, at least one of voltage detection, current detection or power

detection at the joint of the common busbars is performed by the bus performance sensor

in the inspection robot, to obtain at least one of voltage, current or power at the joint;

[ 0080] a plug-in torque at the joint acquired by a deformation sensor, that is, pressure

detection and structural stability detection at the joint are performed by the deformation

sensor in the inspection robot, to obtain the plug-in torque at the joint;

[ 0081] at least one of temperature or humidity at the joint acquired by a temperature

and humidity sensor, that is, at least one of temperature detection or humidity detection at

the joint is performed by the temperature and humidity sensor in the inspection robot, to

obtain at least one of temperature or humidity at the joint; or

[ 0082] image data at the joint acquired by an image acquisition mechanism and

identifying obstacles and foreign objects around the AC/DC common busbar, that is,

obstacle detection and foreign object detection around the common busbar are performed

by the image acquisition mechanism in the inspection robot, to identify and obtain the

obstacles and foreign objects around the busbar.

[ 0083] In some embodiments, the inspection robot further includes a communication

detection sensor, and the above performance data further includes:

[ 0084] communication state data at the joint acquired by the communication detection

sensor, that is, communication detection at the joint is performed by the communication

detection sensor in the inspection robot, to obtain the communication state data.

[ 0085] It may be understood that the method for detecting a common busbar may use
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navigation and sliding movement of the inspection robot to continuously and

uninterruptedly perform performance detection at the joint of the common busbars,

thereby improving detection efficiency of the common busbar. The method for detecting

a common busbar is also capable of performing failure maintenance and trouble-shooting

of the common busbar 200 by using a three-remote mode. Furthermore, the method for

detecting a common busbar is also capable of greatly improving contents and frequencies

of operation and maintenance while reducing labor costs, to achieve effect of intelligent

detection.

[ 0086] In some embodiments, the inspection robot is in signal connection with a

controller, and the detection method includes the following operations.

[ 0087] The controller determines a navigation mode, and the inspection robot is

driven to move through at least a tracked navigation mode or a trackless navigation

mode.

[ 0088] In some embodiments, the detection method may also transmit data between

the controller and the inspection robot. The inspection robot transmits the detected

performance data to the controller, so that the controller specifically analyzes the above-

mentioned various detections and preset a range of early warning parameters with respect

to various performance data, thereby starting an emergency intervention module in

response to an analysis result indicating that various performance data reach a boundary

of the early warning parameters or exceed a range of the early warning parameters, to

correct deviation of the detected performance data with problems, and transmit the

process data during deviation correction and result data to the controller to achieve an

overall closed-loop control.

[ 0089] It should be noted that the inspection robot may transmit the performance data

to the controller in real time, and it may also transmit the performance data to the

controller according to a preset time interval or in case that a preset transmission

triggering condition is reached. Specific selection is made according to an actual

situation, which is not limited in the embodiments of the invention.

[ 0090] Corresponding to the structure of the common busbar 200 and the method for

detecting a common busbar as described above, as shown in FIG. 6, an embodiment of

the invention provides a device for detecting a common busbar, applicable to detect the

above common busbar 200, or, configured to perform the above detection method.

[ 0091] As shown in FIG. 6, the detection device includes an inspection robot 100 and
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a controller 400. The controller 400 is in signal connection with the inspection robot 100,

to receive various performance data acquired by the inspection robot 100. The inspection

robot 100 is slidable along a length direction of the common busbar 200, and the

inspection robot 100 is capable of passing through a joint of adjacent common busbars

200 during sliding. Here, the inspection robot 100 includes a bus performance sensor, a

temperature and humidity sensor, a deformation sensor and an image acquisition

mechanism, to achieve current detection, voltage detection, power detection, temperature

and humidity detection, pressure detection, structural stability detection, obstacle

detection and foreign object detection at the joint of the common busbars 200, to obtain

related performance data.

[ 0092] It may be understood that corresponding to the above detection method, the

detection device may use navigation and sliding movement of the inspection robot to

continuously and uninterruptedly perform performance detection at the joint of the

common busbars, thereby improving detection efficiency of the common busbar. The

detection device is also capable of performing failure maintenance and trouble-shooting

of the common busbar by using a three-remote mode. Furthermore, the detection device

is also capable of greatly improving contents and frequencies of operation and

maintenance while reducing labor costs, to achieve effect of intelligent detection.

[ 0093] In some embodiments, the controller is mounted within a control box.

Exemplarily, the controller may be electrically connected to a DC voltmeter, sensors

corresponding to various performance data, a real-time data transmission module capable

of achieving wireless transmission and/or wired transmission, a memory, a positioning

module, an emergency intervention module, a problem handling module, and a wired

communication interface.

[ 0094] In some embodiments, the control box is connected to a detection box through

a real-time data transmission module 401. The sensors are all positioned inside the

detection box, and the detection box is positioned inside a plug-in box. The plug-in box is

mounted at the joint of the adjacent common busbars 200. The memory is arranged

within the control box. By providing the detection box, the plug-in box and the control

box, multiple common busbars 200 may be connected to each other to facilitate unified

management, and a user may monitor working conditions of a bus in real time, so that all

performance data of the bus may be grasped by the user in real time, and when a detected

value exceeds a preset early warning range, the detection device may generate an alarm.
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[ 0095] In some embodiments, as shown in FIG. 6, the controller 400 is connected to a

tracked navigation module 402 and a trackless navigation module 403, and the tracked

navigation module 402 and the trackless navigation module 403 are connected to the

inspection robot 100 through a navigation determination module 404, to control the

inspection robot 100 to achieve trackless navigation movement and trackless navigation

movement.

[ 0096] In some embodiments, the track 300 is arranged on a housing of the common

busbar 200 shown in FIG. 5 or FIG. 6, and the inspection robot 100 is mounted on the

track 300. The inspection robot 100 may automatically move along the track 300 and

perform the above performance detection on a plug-in interface at a joint of the common

busbars 200 according to a preset program. The inspection robot 100 may replace a

human to achieve remote routine inspection, achieve special inspection and customized

inspection tasks under accidents and special situations, and achieve remote online

monitoring. Therefore, contents and frequencies of operation and maintenance are greatly

improved while reducing labor costs, so that traditional operation and maintenance

modes are changed, thereby achieving intelligent operation and maintenance. The

inspection robot 100 may also freely switch between trackless navigation and tracked

navigation, and have a customized camera and a variety of customized detection sensors,

to detect various performance at the joint of the common busbars 200 where a connector

is mounted and at pins of the plug-in box. Furthermore, the real-time data transmission

module collects and transmits performance data obtained by monitoring a starting box

mounted at a starting end of the common busbar 200 and the plug-in box, the controller

400 automatically analyzes the data and checks abnormal data items occurring in each

cycle of inspection, and an emergency intervention module 405 generates a processing

alarm, and a problem processing module 406 processes corresponding fault problems.

[ 0097] In some embodiments, the detection device even has a memory for local

storage of large-capacity camera contents, thereby achieving real-time and synchronous

cloud storage, as well as intelligent inspection and rapid analysis.

[ 0098] The inspection robot of the detection device also has the following advantages:

[ 0099] 1. Adopting lightweight design, thereby having excellent cruising ability;

[ 00100] 2. Having heavy load and multiple interfaces, capable of loading various

devices at will and supporting customized design;

[ 00101] 3. Integrating a variety of safety protection measures, to adapt to a variety of
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application scenarios;

[ 00102] 4. Transmitting monitoring videos back to a terminal, thereby supporting

functions such as real-time recording, playback, or the like;

[ 00103] 5. Capable of identifying foreign objects and obstacles such as instruments,

foreign objects, vehicles, or the like, and supporting real-time data transmission;

[ 00104] 6. Having an expandable device architecture to meet customization

requirements of different industries.

[ 00105] The detection device based on a three-remote monitoring mode also has at

least the following functions:

[ 00106] 1. Monitoring function of the starting box:

[ 00107] Remote monitoring: obtaining three-phase voltage, three-phase current,

frequency, active power, active electrical degree, power factor, harmonic content and

temperature (i.e., real-time operation temperature at a joint of cables/copper bars 17) of

an input branch;

[ 00108] Remote signaling: obtaining over-voltage/under-voltage, phase missing, over-

current, too high/too low frequency of the input branch, and a switching state of the input

branch. It has a function of analyzing and counting amounts of required current and

power, and achieves an alarm function of over-limit of parameters such as voltage,

current, frequency, power, or the like. The real-time data transmission module may adopt

wired and wireless communication modes such as RS485 communication interface,

RS232 communication interface, 4G/5G communication interface, Zigbee

communication interface, CANbus communication interface, or the like.

[ 00109] 2. Monitoring function of the plug-in box:

[ 00110] Remote monitoring: obtaining voltage, current, active power and active

electrical degree of an output branch, and real-time operation temperature at pins of the

plug-in box;

[ 00111] Remote signaling: obtaining a switching state of the output branch. It has a

function of analyzing and counting amounts of required current and power, and achieves

an alarm function of over-limit of parameters such as voltage, current, power, or the like;

[ 00112] Detection: using the controller to achieve determination of position

information (a sequence of distances from a power input side) according to the current,

and giving information such as a residual capacity, voltage drop, temperature rise, or the

like.
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[ 00113] In descriptions of the embodiments of the invention, it should be noted that

terms "center", "longitudinal", "transversal", "upper", "lower", "front", "back", "left",

"right", "vertical", "horizontal", "top", "bottom", "inside", "outside" or the like indicate

that orientation or position relationships are based on orientation or position relationships

shown in the drawings, and are only intended to facilitate descriptions of the

embodiments of the invention and simplify the descriptions, rather than indicating or

implying that the referred device or element must have a specific orientation, and must be

constructed and operated in a specific orientation, therefore they cannot be understood as

limitation of the embodiments of the invention. Furthermore, terms "first", "second" and

"third" are only for the purpose of descriptions, and cannot be understood as indicating or

implying relative importance.

[ 00114] In the descriptions of the embodiments of the invention, it should be noted that

unless otherwise specified and limited clearly, terms "joint" and "connect" are understood

in a broad sense, for example, they may be fixed connection, detachable connection, or

integral connection; or they may be mechanical connection or electrical connection; or

they may be direct connection or indirect connection through an intermediate medium.

For those of ordinary skill in the art, specific meanings of the above terms in the

embodiments of the invention may be understood according to a specific situation.

[ 00115] In the embodiments of the invention, unless otherwise specified and limited

clearly, a first feature being "above" or "below" a second feature may indicate that the

first feature is in direct contact with the second feature, or the first feature may be in

indirect contact with the second feature through an intermediate medium. Furthermore,

the first feature being "on", "above", "over" the second feature may indicate that the first

feature is directly above or obliquely above the second feature, or simply indicate that a

horizontal height of the first feature is higher than that of the second feature. The first

feature being "under", "below", "underneath" the second feature may indicate that the

first feature is directly below or obliquely below the second feature, or simply indicate

that a horizontal height of the first feature is less than that of the second feature.

[ 00116] In descriptions of the specification, descriptions of reference terms "an

embodiment", "some embodiments", "example", "specific example", or "some

examples", or the like mean that specific features, structures, materials or characteristics

described in combination with the embodiment or example are included in at least one

embodiment or example of the embodiments of the invention. In the specification,
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schematic representations of the above terms are not necessarily directed to the same

embodiment or example. Furthermore, the described specific features, structures,

materials or characteristics may be combined in a suitable manner in any one or more

embodiments or examples. Furthermore, those skilled in the art may integrate and

combine different embodiments or examples described in the specification and features

of different embodiments or examples, without contradicting one another.

[ 00117] Finally, it should be noted that the above embodiments are only intended to

describe the technical solutions of the invention, rather than limiting them. Although the

invention has been described in detail with reference to the foregoing embodiments, it

should be understood by those of ordinary skill in the art that technical solutions

described in the foregoing embodiments may still be modified, or some technical features

thereof may be equivalently replaced. These modifications or replacements do not make

essence of corresponding technical solutions depart from the spirit and scope of the

technical solutions of the embodiments of the invention.

INDUSTRIAL APPLICABILITY

[ 00118] The invention provides an AC/DC common busbar, a method for detecting a

busbar, and a device for detecting a busbar. The AC/DC common busbar includes a base

plate and at least one pair of limiting protection structure. The base plate is provided with

at least one pair of bar bodies which are detachable and arranged side-by-side, a same

side of each of the at least one pair of bar bodies is connected to a copper bar group, and

each copper bar group includes multiple copper bars arranged at intervals. Each of the at

least one pair of limiting protection structures is correspondingly mounted at a respective

copper bar group. Here, the limiting protection structure is configured to be separable

from a corresponding copper bar group when the corresponding copper bar group is in a

use state, and is configured to be inserted into a gap between adjacent copper bars in a

corresponding copper bar group when the corresponding copper bar group is in a non-use

state. The AC/DC common busbar may utilize a separation and assembly structure of the

limiting protection structure, to implement separate checking and maintenance in case

that the busbar is connected to both AC bus and DC bus simultaneously, and implement

overall protection of the copper bar group and individual protection of each copper bar in

case that the busbar is individually connected to the AC bus or the DC bus.
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CLAIMS

1. An alternating current (AC)/direct current (DC) common busbar, comprising:

a base plate, provided with at least one pair of bar bodies which are detachable and

arranged side-by-side, a same side of each of the at least one pair of bar bodies connected to a

copper bar group, and each copper bar group comprising a plurality of copper bars arranged at

intervals; and

at least one pair of limiting protection structures, each of which is correspondingly

mounted at a respective copper bar group,

wherein the limiting protection structure is configured to be separable from a

corresponding copper bar group when the corresponding copper bar group is in a use state,

and is configured to be inserted into a gap between adjacent copper bars in a corresponding

copper bar group when the corresponding copper bar group is in a non-use state.

2. The AC/DC common busbar of claim 1, wherein the limiting protection structure

comprises at least a clamping plate assembly,

wherein the clamping plate assembly comprises:

a plurality of first clamping plates arranged at intervals, a first end of each of the

clamping plates formed with a channel respectively, each of the first clamping plates

configured to be inserted into the gap between adjacent copper bars when the corresponding

copper bar group is in the non-use state, and channels of the first clamping plates configured

to be correspondingly sleeved outside of copper bars in a non-maintenance state respectively

when a corresponding copper bar is in a maintenance state; and

a partition plate, connected to a same end of each of the first clamping plates, and

formed with a plurality of through holes communicating with the channels of the first

clamping plates respectively.

3. The AC/DC common busbar of claim 2, wherein an inner wall of the first clamping plate is

formed with a snapping groove, a sidewall of the copper bar is formed with a positioning

snapping block, and the first clamping plate is sleeved on the copper bar and the positioning

snapping block is assembled into the snapping groove.

4. The AC/DC common busbar of claim 3, wherein the limiting protection structure further

comprises at least a protection assembly,
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wherein the protection assembly comprises:

a plurality of protection mechanisms arranged at intervals, each of the protection

mechanisms comprising a strut, a protection spring and a top block, the strut having a first end

inserted into the channel of the first clamping plate and connected to the top block through the

protection spring, and a second end passing through the through hole of the partition plate and

extending outward; and

a top plate, connected to the second end of each strut.

5. The AC/DC common busbar of claim 4, wherein a sidewall of the strut is formed with a

protective snapping block configured to be assembled into the snapping groove when the first

clamping plate is inserted in the gap between adjacent copper bars.

6. The AC/DC common busbar of claim 2, wherein the clamping plate assembly further

comprises:

at least a second clamping plate, having an end connected to the partition plate, and

arranged between adjacent first clamping plates with a gap with respect to each of the first

clamping plates; and

a pair of stopping plates, connected to both ends of the partition plate respectively and

positioned on both sides of all of the first clamping plates.

7. The AC/DC common busbar of any one of claims 1 to 6, wherein the limiting protection

structure further comprises:

at least one pair of collars, connected to the limiting protection structure at intervals;

a connection rod, detachably sleeved in each of the collars;

a connection tube, fixedly connected to the base plate between the bar bodies, an end

of the connection tube away from the base plate fixedly connected to a connection nut; and

a connection bolt, having a first end connected to the connection rod and a second end

assembled into the connection nut through threads, and inserted into the connection tube in an

extensible and retractable manner.

8. The AC/DC common busbar of any one of claims 1 to 6, wherein the bar body is

detachably connected to the base plate through a fixing mechanism,

wherein the fixing mechanism comprises:
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a projection block, arranged on the base plate;

a pair of side plates, connected to the base plate respectively and positioned on both

sides of the projection block respectively, to form, between the projection block and the pair

of side plates, a pair of mounting positions where the bar body is disassembled and

assembled;

a fixing nut, fixedly connected to the side plate; and

a limiting bolt, assembled into the fixing nut through threads and connected to the bar

body at the mounting position through a limiting spring.

9. A method for detecting a busbar, configured to detect the AC/DC common busbar of any

one of claims 1 to 8, the method for detecting a busbar comprising:

driving an inspection robot to slide along a plurality of AC/DC common busbars

connected in sequence, and performing, by the inspection robot, a continuous detection at a

joint of adjacent AC/DC common busbars, to obtain performance data,

wherein the performance data comprises at least one of:

at least one of voltage, current or power at the joint acquired by a bus performance

sensor;

a plug-in torque at the joint acquired by a deformation sensor;

at least one of temperature or humidity at the joint acquired by a temperature and

humidity sensor; or

image data at the joint acquired by an image acquisition mechanism and identifying

obstacles around the AC/DC common busbar.

10. The method of claim 9, wherein the performance data further comprises:

communication state data at the joint acquired by a communication detection sensor.

11. The method of claim 9 or 10, wherein the inspection robot is in signal connection with a

controller, and the method further comprises:

determining, by the controller, a navigation mode, and driving the inspection robot to

move through at least a tracked navigation mode or a trackless navigation mode.

12. The method of claim 11, wherein the controller is connected to an emergency intervention

module, and the method further comprises:



23

transmitting, by the inspection robot, the performance data to the controller;

analyzing, by the controller, the performance data, to obtain an analysis result; and

in response to the analysis result indicating that the performance data reaches a

boundary of preset early warning parameters or exceeds a range of the preset early warning

parameters, starting the emergency intervention module to correct deviation.

13. A device for detecting a busbar, configured to detect the AC/DC common busbar of any

one of claims 1 to 8, or, configured to perform the method for detecting a busbar of any one of

claims 9 to 12, the device for detecting a busbar comprising:

a controller; and

an inspection robot, in signal connection with the controller, slidable along a length

direction of the AC/DC common busbar, capable of passing through a joint of adjacent

AC/DC common busbars during sliding, and comprising a bus performance sensor, a

temperature and humidity sensor, a deformation sensor and an image acquisition mechanism.


