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Fig.1 System structure of substation inspection robot
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Fig. 2 Schematic diagram of magnetic path and
RFID tags
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Fig.3 Interactive steps with sequence control system
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Fig.5 Schematic diagram of patrolling path of
mobile robot
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Development and Application of Equipment Inspection Robot for Smart Substations

ZHOU Lihui', ZHANG Yongsheng', SUN Yong®®, LIANG Tao**, LU Shouyin**
(1. Jinhua Power Administration of Zhejiang, Jinhua 321000, China;

2. Electric Power Robotics Laboratory of State Grid Corporation, Jinan 250002, China;
3. Shandong Electric Power Research Institute, Jinan 250002, China)

Abstract: The application of the equipment inspection system based on the outdoor mobile robot used in the smart substation or
automatic substation is described. With the video camera, thermal infrared imager, microphone and other sensors, the robot
has realized optimal path planning and two-way movement based on the magnetic track to patrol devices by autonomous or
remote control to detect thermal problems and abnormal appearances. By image processing and pattern recognition, this robot
system can identify the opening/closing state of breaker and isolator. When executing device operation by remote control or
sequence control, the mobile robot can replace operating people to check the state of a controlled device. By practical
experience, this mobile robot provides an innovative means of detection and monitoring for the smart substation and unmanned

substation.

Key words: smart substation; inspection robot; sequence control; magnetic track; optimal path planning
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Fig.A3 Testing, inspection and control execution cooperation of inspection robot



