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Optimal power flow algorithm with negative-sequence suppression based on

unified power flow controller

CHEN Qian', CHEN Shantong',ZHANG Yu*, WANG Shuchun', LIU Ying'
(1.College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China; 2.Power Grid Planning & Research Center,
Guizhou Power Grid Co., Ltd., Guiyang 550000, China)

Abstract: With the increasing proportion of renewable energy generation, the impact of grid three-phase imbalance is
becoming more and more apparent, especially the excess negative sequence is an important reason for reducing the
safety of power systems. The unified power flow controller (UPFC) has the ability to adjust the output of each sequence
current, which can be used to improve the balance of the system. Firstly, an optimal compensation algorithm of UPFC
for positive-sequence power flow based on the decoupling-compensation principle is established. Secondly, a current
control model of UPFC for negative-sequence compensation is constructed, and the optimization problem of voltage
imbalance compensation is attributed to the convex quadratically constrained quadratic programming (QCQP). The
primal-dual interior point method is used to obtain the optimal output value of the UPFC negative-sequence current.
Finally, an optimal power flow calculation method for negative-sequence voltage compensation considering positive-
sequence grid loss and negative-sequence voltage index, as well as an overall compensation strategy for regional
negative-sequence voltage, are proposed. The feasibility and effectiveness of the proposed method are verified through
example analysis.
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