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ABSTRACT: [Objectives] Considering the impact of
single-phase  distributed  photovoltaic  integration into
distribution networks, this study proposes a mitigation
method for three-phase imbalance in low-voltage distribution
station area by coordinating flexible load response with
photovoltaic regulation. [Methods] The proposed mitigation
method comprises a flexible load response mode and a
photovoltaic regulation mode. The flexible load response
mode has the optimization objectives of minimizing network
losses and load regulation costs, while the photovoltaic
regulation mode has the objective of minimizing the number

of photovoltaic phase-switching operations. The particle
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swarm optimization algorithm with different encoding
strategies is used to solve the two adjustment modes
respectively. Finally, the proposed method is validated using a
real low-voltage distribution station area in North China.
[Results] The results show that the method reduces the
number of photovoltaic phase-switching operations and load
response regulation costs. In addition, by analyzing the
influence of weighting coefficients on the objective function,
a recommended range for these coefficients is provided.
[Conclusions] The method effectively addresses three-phase

imbalance violations and reduces mitigation costs.

KEY WORDS: power system; distributed photovoltaic;
flexible load; low-voltage distribution network; three-phase
imbalance; commutation switch; three-phase power flow;
coordinated optimal operation
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Fig. 1 Flowchart of three-phase imbalance mitigation
method
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