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Tab.1 Basic parameters of generator

(4 i/ i/ )

[+ (MW-h)"] [$-<Mﬁw-hm [+ MWy P MW P/ MW
0.01 2.0 0.100 50 5
0.10 1.5 0.012 60 5
0.20 1.8 0.004 100 5
0.10 1.0 0.006 120 5
0.20 1.8 0.004 100 5
0.10 1.5 0.010 60 5

®2 HLAER CO, S H

Tab.2 CO, emission parameters of unit

b(;./ cei/

ac/(t-h™) [t*(MW-h)™"] [t- (MW?-h)™"]

eei/(t-h™") Ae/ MW

4.091x10* -5554x10*  6.490x10° 2.00x10° 0.0285
2.531x10* -6.047x10"  5.638x10° 5.00x10° 0.0333
4258x10* -5.094x10"* 4.568x10° 0.01x10° 0.0800
5.326x10™* -3.550x10* 3.380x10° 2.00x10° 0.0200
4.258x10* -5.094x10* 4.586x10° 0.01x10° 0.0800
6.131x10* -5.555x10" 5.151x10° 0.10x10° 0.0667
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Tab.3 Results of unit output power optimization

Wik Pl BRME/MW EB/ME/MW SEEE/MW A2/ MW

G, 35 19 24.950 592
G, 43 25 32.590 5.20
Gs 66 45 53.800 4.99
PSO
Gy 89 65 74.940 7.14
Gs 66 47 57.910 6.35
Ge 46 30 39.890 5.54
G, 34 20 25.000 4.62
G, 44 27 32.900 3.27
Gs 64 46 54.540 4.44
SPSO
Gy 88 67 77.539 4.32
Gs 65 46 54.540 4.13
Gs 47 32 38.870 4.41
G, 35 21 24.970 4.92
G 43 26 32.750 4.10
4 4.1 4.52
PSO Gs 65 7 54.130 5
Gy 88 65 76.630 5.11
Gs 66 45 53.910 4.53
Ge 46 31 39.270 5.14
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Space particle swarm optimization algorithm and its application in environmental
& economic load distribution of power system
ZHOU Renjun,LI Shaojin,LLI Hongying, KANG Xinwen,LIU Leping,ZHOU Shengyu
(Smart Grids Operation and Control Key Laboratory of Hunan Province,Changsha University of Science and
Technology , Changsha 410114, China)

Abstract: Aiming at the local optimum and premature convergence of PSO (Particle Swarm Optimization)
algorithm,a kind of SPSO(Space Particle Swarm Optimization) algorithm is proposed,which,with an additional
parameter kind of height,makes the moving direction and distance of particle not only depend on the speed
but also the height. A three-dimensional parameter space of position,speed and height is thus built to
decrease the randomness of calculative result. Based on the traditional economic load distribution,the
proposed algorithm is applied to the economic load distribution of power system,which comprehensively
considers the fuel cost,as well as the environmental cost caused by the gas pollutant discharge of unit.
Simulative results show that,compared with the classic PSO algorithm and improved PSO algorithm,the
SPSO algorithm has better global searching ability and more reliable optimization results,verifying its
effectiveness and superiority in the nonlinear,non-convex and discrete optimization.
Key words: particle swarm optimization algorithm; search space; height parameter; convergence performance;

environmental and economic load distribution; electric load management; optimization; models



