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Abstract

With the increasing complexity of the power system, the inspection task intensity

becomes stronger and the inspection content becomes more complicated. The

environment of alpine and plateau areas is relatively bad, and the safety risk

coefficient of substation becomes higher. In the above harsh environment, without the

support of other inspection measures, the inspection work will not be carried out

effectively. Therefore, in order to ensure the security and stability of power grid

operation, we must use the current modern technology to complete the relevant

inspection work. The main contents of this paper include:

1) The architecture of intelligent inspection system is described. Firstly, the

overall construction of the intelligent inspection system is introduced, and the specific

meaning of each layer in the construction is introduced; secondly, the key

technologies of the intelligent system are introduced and selected; finally, the overall

design scheme of the system is briefly described

2) The hardware and software of the robot intelligent inspection system are

designed. Firstly, the hardware of the intelligent inspection system is designed. The

hardware of the main control module, the automatic guide transportation department,

the charging module, the driving module, the airborne sensor, the industrial wireless

router and the PTZ dual system are designed and selected. Secondly, the base station

software system is designed to monitor the image Finally, the key technology control

system is designed, including automatic charging system, navigation and positioning

system, motion control system and image recognition mode Intelligent inspection

_3_



system.

3) Through the plan of a power station to simulate the substation inspection point,

the ant colony algorithm is used to find the best path of substation inspection.

Through simulation calculation, the ant colony algorithm can shorten the search time

of the best inspection path to a certain extent, and the best path search result rate is
VIII

large. Combined with the navigation technology introduced above, the whole

intelligent inspection robot is integrated Navigation technology has been greatly
improved.

4) This paper introduces the practical application of the designed intelligent
inspection system in the actual power station, mainly introduces the realization of the
basic functions such as sound acquisition, infrared temperature measurement

statistical data report and visible light meter recognition, and analyzes the actual
operation effect in depth. Finally, it summarizes the operation of the robot, and the
results show that the intelligent inspection system of the robot is in the actual power
supply Plant application has achieved good results, significantly reducing the

workload of field maintenance personnel, and further improving the safety and
stability of the substation.

Key words: intelligent patrol inspection; robot; hardware design;
substation

IX

software design;
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