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Research on three-phase load imbalance treatment based on

the seamless commutation device

CAO Lei, HU Pengfei, WANG Rui
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Abstract: The three-phase load imbalance seriously influences the safety, economic and reliable operation of distribu-
tion network. On this background, a control strategy of the SCR is proposed in this paper. Firstly, on the basis of
the seamless commutation device, a mathematic model of three-phase load imbalance treatment system in distribution
network is established. Then, the vector-genetic algorithm is utiliazed to realize the three-phase load imbalance treat-
ment and the optimal phase allocation scheme of the distribution area is obtained. Finally, the feasibility of the algo-
rithm is verified by the simulation. The seamless commutation devices are installed in the low voltage distribution ar-
ea and the experimental results validate the correctness and feasibility of the proposed control scheme.
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Figure 1 Three-phase load imbalance treatment system
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Figure 2 Automatic converting switch based on IGBT
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Figure 3 Seamless commutation topology based on SCR
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Figure 4 The operating process of seamless

commutation device
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Figure 5 Three-phase voltage waveform
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switching to phase B
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Figure 8 ILoad voltage and current waveform

(phase A switching to phase B)
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Figure 9 Load voltage and current waveform

(phase B switching to phase A)
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Figure 10 Flowchart of the three-phase load imbalance

treatment based on vector-genetic algorithm
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Figure 13 Three-phase current curve
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