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Abstract In view of the increasing power energy demand and the drawback of conventional reactive power optimization
methods, how to effectively solve the reactive power optimization has become a hot spot in power research. This paper
proposed a multi-objective model of reactive power optimization problems in power system and a multi-objective moth-
flame optimization algorithm (MOMFA) to optimize problems with multiple objectives for the first time. A fixed-sized
external archive, grid and select mechanism are integrated to the MOMFA for maintaining and improving the pareto op-
timal solutions. The proposed algorithm is compared with two well-known algorithms on CEC multi-objective optimiza-
tion test problems. Moreover, the proposed algorithm was simulated in real power system data and compared with two
well-known algorithms: multi-objective particle swarm optimization (MOPSO) and non-dominated sorting genetic algo-
rithm version 2 (NSGA-ID). The results demonstrate that the proposed algorithm is outperforms other algorithms in
reactive power optimization,
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&% 1 The MOMFA Algorithm
1. Initialize the population and the parameters
2. Calculate the objective values of power model for each search agent

3. Find the non-dominated solutions and initialized the archive

4, Initialize the Moth with the selection mechanism(Equ. 15)

5. While stop criterion is not satisfied do

6. for each search agent

7. Update the position by Equ. 12,Equ. 13, Equ. 14

8. end for

9. Update the parameters

10. Calculate the objective values of power model for each search
agent

11. Find the non-dominated solutions

12. Update the archive with the non-dominated solutions obtained
so far

13. if archive is full

14. Run the grid and select mechanism to omit

15. Add a new solutions to the archive

16. end if

17. if any new solution outside the hypercube

18. Update the grids to cover the new solutions

19. end if

20. Update the Moth with the selection mechanism

21.  end While

22. return archive
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