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Application of second order cone relaxation in optimal power flow calculation of
distribution network
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(1. State grid Jiangsu Electric Power Engineering Consulting Co., Ltd., Nanjing 210000, China; 2. State Grid
Xuzhou Power Supply Company, Xuzhou 221000, China)

Abstract: Optimal power flow calculation is an important basis for distribution network planning and operation.
Optimal power flow calculation model for minimization of all-day active power loss in distribution network is
firstly established, then, based on the characteristics of the radiant distribution network, the branch flow constraints
are established, the controllable unit in the distribution network are also considered, including distributed generation
and discrete, continuous reactive power compensation device, their output constraints are also established. This
model is non-convex nonlinear, it is converted into a second order cone programming model with integer variables
by second order conic relaxation, YALMIP modelling toolkit with commercial solver MOSEK is used to solve the

model. Finally, The case study of the IEEE 33-bus distribution system show that the proposed method is effective.
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Fig. 1 Branch power flow model
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photovoltaic generator
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Fig. 4 Active power loss in each period of the system before and

after optimization
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Fig. 5 Output of controllable units in each period
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Tab. Solution of particle swarm optimization algorithm under

different parameters
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