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Design and Implementation of Reliable Energy Meter Hanging/Unloading of

the Robot in Automated Calibration
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Abstract: For energy meter automated calibration, this submission designs and implements an intelligent robot system
and the solution for reliable hanging/unloading of energy meters. The electric control architecture is based on Ethernet
and PROFIBUS. By using OPC control components for data package, software control layer is convenient to transfer data
between the PLC controller and the upper dispatch system. The robot implements the functions of energy meter
hanging/unloading, bar code scanning, meter box binding, visual positioning and so on. In order to improve the
robustness of the energy meter hanging/unloading, the abnormal handling mechanisms of anti-putting energy meters, no
energy meters and meter box lacking to ensure the task flow. After the robot hanging/unloading energy meters, the
on-board camera judges the position status according to the feedforward and feedback control principles. For large
deviation energy meters, the robot adjusts their positions automatically. Meanwhile, the robot end-effector running paths
are planned based on the operating space, so that the robot can effectively avoid surrounding equipments effectively and
safely. The design of the robot system and the solution for reliable hanging/unloading of energy meters are tested in the
Measurement Center of Jiangsu Province Power Company. The experimental results show that the proposed method can
improve the efficiency of energy meter calibration and has a strong promotion value.
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Fig.1 System diagram of Energy Meter Automated Calibration
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Fig.2 Robot overall structure
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Fig.4 Energy meter hanging task flow
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Fig.5 Energy meter unloading task flow
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