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Research on tournament-based ant colony algorithm for reactive power optimization
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Abstract:
genetic algorithm is proposed to improve the performance of the algorithm. On the basis of the existing ant colony algorithm, an ant
colony algorithm based on coding technology is introduced. Different length of code is employed to encode different types of control
varibles. In this way both continuous and discrete varibles can be handled. A tournament based selection method from Genetic

Reactive power optimization is a mixed integer programming problem. A tournament based selection method from

Algorithm is reintroduced as the tournament based selection is invariant to nonlinear transform of fitness values, the selection
pressure can be easily adjusted and the probability of escaping from local optimum is improved. A limitation strategy of pheromone
value is implemented to prevent the values from over-increasing. The proposed algorithm is tested under IEEE-14, IEEE-30 and

IEEE-57 systems to show the efficiency of the improvements.
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Fig.1 Pheromones on nodes
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Tab.1 Results of var optimization

EX PRHIAR E SN RS CEA A Gl =:d kAR
IEEE-14 9 0.133 859 16 0.122908 313 1 0.122 730494 3 8.31% 0
IEEE-30 12 0.176 333 44 0.160 773 565 6 0.160 316 657 3 9.08% 0
IEEE-57 27 0.278 637 95 0.244 813 826 5 0.231 669 484 4 16.86% 0
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Tab.2 Twenty optimization results of IEEE14, IEEE30 and IEEES7 system

0.1230489813

0.1229638230

0.1227304943

0.1227453651

0.1227488736

0.1229367553

0.1228467992

0.1231890365

0.1227552376

0.1229480717

* 0.1227371800  0.1227351056  0.1229465675  0.1232271630  0.1229641915  0.1227427440  0.1232292328  0.1227408482  0.1227422974  0.1231874953
0.1607224700  0.1607463525  0.1607372217  0.1605830901 0.1605850877  0.1603166573  0.1606409255  0.1604820136  0.1610209023  0.1609478517
* 0.1605671616  0.1606543943  0.1604644025  0.1606632848  0.1612553764  0.1617845390  0.1606567325  0.1606649633  0.1610210244  0.1609568606
0.2400263104  0.2386263787  0.2438843455  0.2403281354  0.2469347276  0.2348709049  0.2616770088  0.2530535687  0.2508995003  0.2375847513
7 0.2318638621 0.2316694844 02336728672 0.2333035386  0.2655168787  0.2553276827  0.2558657626  0.2442822952  0.2415975682  0.2552909584
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Tab.3 Control variables of optimum result for IEEE14 system
AR 1 Y IR dRAS FAAIE i A b 28R PAEAL FAAIE
M 1 1.099 980 A AR AR EE 4, 7 1.040 000
M 2 1.085 440 A AR AR EE 4, 9 0.900 000
L 3 1.055 660 IR AR 5, 6 0.980 000
AR 6 1.099 980 Pk 9 0.300 000
LR 8 1.071 640
4 IEEE30 A mMEREFLTE
Tab.4 Control variables of optimum result for IEEE30 system

ARt Y IR dRAS FAAIE i At 28 PAEAL FAAIUE
M 2 1.078 440 A AR EE 4, 12 1.000 000
L 5 1.038 720 IR AR 6, 9 1.080 000
T 8 1.056 300 AIEAAR L 6, 10 0.980 000
T 11 1.059 080 AR 27, 28 0.960 000
CiVES 13 1.088 720 ToM 10 0.350 000
M 30 1.108 400 T 24 0.150 000

% 5 IEEE5T A RMERNEFITE

Tab.5 Control variables of optimum result for IEEE57 system
AR FHEALE HAREIE AR IR iR AS HAREIE
L 2 1.079 980 IR AR 11, 43 0.960 000
T 3 1.075 300 AR 13, 49 0.940 000
LR 6 1.068 500 AR 14, 46 0.960 000
M 8 1.079 960 A AR AR EE 15, 45 0.980 000
M 9 1.060 600 A AR AR EE 20, 21 1.020 000
L 12 1.083 800 IR AR 24, 25 1.080 000
T 57 1.098 880 AIEAAR L 24, 25 0.960 000
A AL L 1, 39 0.960 000 A AR LE 24, 26 1.080 000
A AL L 4, 18 0.960 000 A AR AR EE 32, 34 0.960 000
A EARAZ L 4, 18 1.020 000 AR L 40, 56 1.000 000
A EARAZLL 7, 29 1.040 000 T 18 0.100 000
A A AR E 9, 55 1.040 000 T M 25 0.150 000
A AL L 10, 51 0.980 000 Ik IN 53 0.150 000
A AL L 11, 41 0.900 000
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