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L2 n =20 w 0.4 0.9 ci1=cy=2 500
Amax =0.5 Qmax - Qmin Amin =0.001 Qmax - Qmin Air(z)l A ir(l)Z
0.01~0.1 Quux— Quin gt =1.1 77 =0.5.
Matlab
1 .
APSO ! Matlab
1 3 80
13246 kW h 13347 kW h
13423 kW h.
1
Table 1 Simulated results of optimal scheduling by RPSO
m s”! m m* 5! kW h 161 L
3 305.00
3 2.895 313.42 1.104 89.6 = 1.60 e
4 5.910 323.39 3.000 260.1 ;:
2 159
5 7.647 335.17 3.000 279.7 Z
6 9.729 340.00 7.403 727.1 g 158 } R TR AL
- s 5L A 1
7 12.742 340.00 12.742 1269.9 ol LR TR R
8 23.360 340.00 23.360 2328.1 : — WAV TR AL Y
9 14.148 333.96 17.017 1665.1 156
10 33.279 340.00 30.200 2055.0 70 50 100 150 200 250 300 350 400 450 500
11 19.567 340.00 19.567 1950.1 IEARIREL
12 2.678 339.37 3.000 298.4
1 4.486 308.71 15.119 1361.9 1
2 2.557 306.50 3.000 240.6 Fig. 1 Comparison among variation curves of

the maximum fitness value
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7" N 7t =1.21.11.0
7”=1.00.60.5040
+ - - +
2 . 2 i 7 7 7
7t 97 1.0~1.1 0.5
2 0t 0
Table 2 Calculated results for influences of 7% and 7~ on performance of RPSO
/ /
/107 % /s kW h
7t =127 =1.0 1.598 98 1.35 13298
7" =127 =0.6 1.602 100 1.34 13352
7 =1.2 77 =0.5 1.605 100 1.33 13381
N =127 =04 1.606 100 1.33 13384
nt=127" = 1.610 100 1.32 13401
7t =117 =1.0 1.598 100 1.31 13310
7" =1.17"=0.6 1.606 100 1.35 13388
nt=1.17"=0.5 1.608 100 1.27 13412
" =1.17"=04 1.610 100 1.26 13419
7 =1.17"=0 1.612 100 1.25 13436
7 =1.07"=1.0 1.601 100 1.26 13342
7t =1.0 07 =0.6 1.617 100 1.20 13481
7" =1.07"=0.5 1.616 100 1.19 13477
7" =1.0 3~ =0.4 1.616 100 1.19 13478
"=1.07" = 1.616 100 1.19 13479
+ -
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Application of resilient particle swarm optimization in optimal scheduling of
hydropower projects

CHEN Ye-xing' LUO Yun-xia® ZHOU Mu-xun’
1. College of Civil Engineering and Architecture  Zhejiang University —Hangzhou 310058  China
2. Department of Electric Engineering  Zhejiang Water Conservancy and
Hydropower College Hangzhou 310018  China
3. School of Physics and Electronic Engineering  Taizhou University — Taizhou 317000  China

Abstract In order to avoid the slow convergence speed of particle swarm optimization PSO algorithm at the later stage
and to improve its searching ability a resilient particle swarm optimization RPSO  algorithm was designed which
updates particle velocity by an adaptive scheme. A mathematical model for the optimization problem of hydropower
projects was established. The realization method of the RPSO algorithm for the optimal scheduling of hydropower projects
was proposed including design of particle coding design of fitness function and design of elastic modifier etc. The
optimal program based on the Matlab language was compiled. The results of an example show that the RPSO algorithm is
effective. Compared with the PSO algorithm and APSO algorithm the RPSO algorithm has stronger global optimization

ability and faster convergence speed with regard to the optimal scheduling of hydropower projects.
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