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Fig.1 Flowchart of multi-objective reactive power
optimization based on quantum immune
colonial algorithm
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Tab.1 Results of multi-objective reactive power
optimization for IEEE 14-bus test system
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Tab.2 Comparison of optimization results
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Multi-objective reactive power optimization based on

quantum immune colonial algorithm
LUO Yi,DUO Jingyun
(School of Control and Computer Engineering,North China Electric Power University, Beijing 102206, China)

Abstract: Combined with the quantum computation theory and immune colonial operator,a quantum immune
colonial algorithm is put forward for solving the problem of multi-objective reactive power optimization,which
adopts the quantum bit code to represent more information states by one quantum antibody for increasing the
diversity of population,applies the searching strategy of quantum restructure and quantum negater operation
to combine global search with local optimal for ensuring the approach of solution set from the edge of the
infeasible region or the feasible region to the optimal Pareto front,and uses the proximity between objective
function value and ideal objective to evaluate the superiority of solution for effectively reducing the dependence
of traditional algorithms on the weight selection during the weighted superposition of each objective function.
Result of simulative test for IEEE 14-bus system shows that,the proposed algorithm improves the economy
and security of system operation effectively.

Key words: multi-objective optimization; reactive power; immune colonial operator; quantum computation

principle; quantum restructure; quantum negater; models



