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A reactive power optimization model and algorithm considering load uncertainty

XIE Kai-gui, XIAO Chang
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology, College of Electrical
Engineering, Chongging University, Chongqing 400044, China)

Abstract: A reactive power optimization model (ROM) and algorithm considering many factors including load uncertainty is proposed
to overcome the shortage that the reactive power optimization model under the single load level can’t fully describe the random nature of
load. The model takes the minimum of the power loss as objective function and takes account of the penalty functions which are limits of
bus voltages and the adjusting cost of compensation equipments. The system load is divided to get several load samples and their
corresponding probability based on the normal random distribution, each load sample is optimized separately and the final solution of
uncertain load can be obtained combined with its corresponding probability. The reactive optimization which has the features of
multi-objective and multi-constraint is carried out by the genetic algorithm. After transferring the solutions to the genome, the optimal
solution is searched according to the selection, crossover and mutation on the genome. The results on IEEE 30-bus system demonstrate
the feasibility and effectiveness of the proposed model and method.
This work is supported by National Natural Science Foundation of China (No. 50777067).
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