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Experimental Verification of AC-DC converter with Autonomous Decentralized Control Using Wireless Communication

Keita Ohata™, Masakazu Adachi, Keisuke Kusaka, Jun-ichi Itoh (Nagaoka University of Technology)

This paper verifies the proposed distributed control method using Bluetooth communication for multi-cell converter topologies.

The disadvantage of the multi-cell topologies is that high-speed communication and many signal wires are required. The notable

feature of the proposed control does not require high-speed communication and only a few parameters to be communicated between

the main controller and the cell controllers. The proposed control is demonstrated with a 3-kW prototype. From the experimented

results, the input-current imbalance rate is reduced from 24.6 to 5.46%, where total harmonic distortion is less than 3%.
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Fig. 1. AC-DC converter with decentralized control using wireless communication
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Fig. 2 Proposed decentralized control with wireless communication.
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Fig. 4. Experimental configuration with wireless communication.
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Fig. 5 Photograph of experimental circuit using wireless module.
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Fig. 6 Waveform at steady-state with or without proposed method.
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(d) Extended Fig.7(a): After changing output voltage command.
Fig. 7. Waveform at the transient response when change output voltage command from 250 V to 400 V
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