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Load Balancing Control of Floating Crane Based on AC Variable Frequency Speed Regulation

HUANG Lifeng
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Abstract: With the influence of environmental factors, such as wind direction, current, surge, etc., during the operation of offshore
floating cranes, the trend of load imbalance in the process of crane lifting is caused, which causes the problem of lifting safety, and
also causes the sudden change of overall power distribution. In order to solve the above problems, a cargo balance detection method
for marine cranes based on variable speed is proposed. According to the basic principle of AC speed regulation, the AC speed
regulation technology is analyzed, the output of the frequency converter is corrected, and the executive mechanism of the crane is
further controlled to compensate for the load change in the operation process, so as to achieve balanced control that changes according
to the load change. The load balancing algorithm is used to form a logical link between the inverters to achieve balanced control of the
output energy of the variable frequency drive system; Through the master-slave (D2D) control of the corresponding frequency
converter of the crane actuator, the comparison test verifies the rationality of the control method. The experimental results show that
the control method can effectively achieve the effect of load balancing control and meet the actual operation requirements. According
to the PID control strategy of the crane ship, the PID control method based on the original load structure is described, and the system
simulation is carried out. The results show that the control efficiency meets the technical requirements and plays an important role in
ensuring the safety of the upgrade process.

Keywords: AC variable frequency speed regulation; floating crane; load balancing; PID control; master and slave control of frequency converter
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