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A hybrid strategy based on DPSO and IPM for optimal reactive power flow

YAO Yu, CAI Yan-chun
( Guangzhou Power Supply Bureau, Guangzhou 510620, China )

Abstract: By integrating a discrete particle swarm algorithm (DPSO)with an interior point method(IPM), a hybrid strategy for the
optimal reactive power flow (ORPF) problem is proposed. First, the original ORPF problem is converted to a continuous non-linear
programming problem by relaxing the discrete variables, and the initial solution is obtained by the IPM. Then according to the
discrete feature of the control variables, the original ORPF problem is decomposed into a continuous optimization sub-problem and a
discrete optimization sub-problem, which are solved by IPM and DPSO respectively. By solving the two sub-problems alternately,
the optimal solution of the ORPF problem can be obtained. IPM and GA take advantage of each other, so that the efficiency of the
hybrid strategy is greatly improved. Furthermore, the numerical example of IEEE 30-bus and IEEE 118-bus system is employed to
validate correctness and effectiveness of the proposed algorithm, and the result based on this algorithm is compared with that based
on conventional discrimination algorithm.

Key words: power system; optimal reactive power flow; mixed integer programming; interior point method; discrete particle
swarm algorithm
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Tab.1 Discrete variables of IEEE 30-bus system after

optimization
B Jiiki— i TivE=
T6-9 1.030 0 0.981 2 0.980 0
T6-10 1.010 0 0.950 0 0.950 0
T4-12 1.030 0 1.044 7 1.040 0
T27-28 0.970 0 0.965 6 0.970 0
QC6 0.240 0 0.055 3 0.060 0
QC17 0.060 0 0.074 2 0.060 0
QC18 0.000 0 0.062 6 0. 060 0
QC27 -0.060 0 0.042 1 0. 060 0
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Tab.2 Optimal calculation results of IEEE 30-bus system
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Tab.3 Discrete variables of IEEE 118-bus system after

optimization
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T5-8 1.000 0 1.005 8 1.000 0
T17-30 1.000 0 1.011 5 1.000 0
T25-26 1.000 0 1.014 6 1.025 0
T37-38 1.000 0 0.995 4 1.000 0
T59-63 1.025 0 1.010 5 1.000 0
T61-64 1.000 0 0.998 7 1.000 0
T65-66 1.050 0 1.038 1 1.050 0
T80-81 1.075 0 1.094 9 1.100 0
QC19 0.350 0 0.378 7 0.400 0
QC20 0.050 0 0.020 3 0.000 0
QC21 0.100 0 0.123 9 0.100 0
QC33 0.100 0 0.092 8 0.100 0
QC34 0.000 O 0.004 0 0.000 O
QC35 0.100 0 0.092 4 0.100 0
QC36 0.050 0 0.048 4 0.050 0
QC37 0.650 0 0.674 3 0.650 0
QC43 0.050 0 0.055 3 0.050 0
QC76 0.650 0 0.670 1 0.650 0
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Tab.4 Optimal calculation results of IEEE 118-bus system
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