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A hybrid strategy based on ACO and IPM for optimal reactive power flow
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Abstract: By integrating a ant colony optimization algorithm (ACO) 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 ACO 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. Furthemore, 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 discretization algorithm.

Key words: power system; optimal reactive power flow; mixed integer programming; interior point method; ant colony
optimization algorithm
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Tab. 1 Discrete variables of IEEE 30-bus system after
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BHE TiiE— HEZ TE=

T6-9 1.0300 0.9812 0.9800
T6-10 1.0100 0.9500 0.9500
T4-12 1.0300 1.0447 1.0400
T27-28 0.9700 0.9656 0.9700

QC6 0.2400 0.0553 0.0600
QC17 0.0600 0.0742 0.0600
QC18 0.0000 0.0626 0.0600
QC27 -0.0600 0.0421 0.0600
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Tab.3 Discrete variables of IEEE 118-bus system after

optimization

BE Tt Tk HHE=
T5-8 1.0000 1.0058 1.0000
T17-30 1.0000 1.0115 1.0000
T25-26 1.0000 1.0146 1.0250
T37-38 1.0000 0.9954 1.0000
T59-63 1.0250 1.0105 1.0000
T61-64 1.0000 0.9987 1.0000
T65-66 1.0500 1.0381 1.0500
T80-81 1.0750 1.0949 1.1000
QC19 0.3500 0.3787 0.4000
QC20 O.QSOO 0.0203 0.0000
QC21 0.1000 0.1239 0.1000
QC33 0.1000 0.0928 0.1000
QC34 0.0000 0.0040 0.0000
QC35 0.1000 0.0924 0.1000
QC36 0.0500 0.0484 0.0500
QC37 0.6500 0.6743 0.6500
QC43 0.0500 0.0553 0.0500
QC76 0.6500 0.6701 0.6500
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Tab.2 Optimal calculation results of IEEE 118-bus system
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