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Performance analysis of improved SFLA
and the application in economic dispatch of power system

DAI Yong-qiang, WANG Lian-guo, SHI Qiu-hong, SONG Lei
(College of Information Science & Technology, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: Aiming at the problems of the shuffled frog leaping algorithm (SFLA), such as slow convergence speed and low
optimization precision, the improved SFLA is proposed. Through introducing the adaptive factor, we ensure the algorithm balance
between exploration and development, maintain the population diversity, improve the capacity of the individual learning from the best
individual of local optimization or the global optimum, and speed up the convergence rate. Through testing four benchmark functions
and optimizing the problems of economic dispatch in the power system, and comparing with basic SFLA and the improved SFLA in
related references, we find that the improved SFLA achieves more reasonable results and has better optimization performance.
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Table 1 The parameter of test function

f; 30 [-5.12,5.12] 0 1x10'

fa 30 [-600,600] 0 1x102

f; 30 [-32,32] 0 1x107

fy 30 [-100,100] 0 5x10°
(1)
2
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[6-7] ISFLA
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Table 2 The results of fixed evolution number
/s
SFLA 16.283 9 6.320 12 1.42
f [6] 9.452 11 3.424 28 1.47
! [7] 6.646 63 3.464 18 6.72
ISFLA 1.287 23 1.276 00 1.40
SFLA 0.855 34 0.199 68 1.38
; [61 0.011 89 0.012 93 1.43
2 7 0.011 11 0.015 20 7.81
ISFLA 0.003 77 0.006 55 1.39
SFLA 0.682 94 0.602 55 1.34
¢ [6] 1.27E-8 7.75E-9 1.43
} (7 0.073 82 0.016 36 8.16
ISFLA 3.16E-12 1.08E-11 1.55
SFLA 16.039 0 6.041 19 2.67
i [6] 4.263 06 2.794 04 2.90
¢ (7 9.119 88 3.599 30 31.76
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Table 3 The results of fixed convergence precision

1

/
%

SFLA 23 364 269 452
f [6] 37 166 111 292
[7] 83 175 54 466
ISFLA 100 128 83 209
SFLA 0 - - -
. [6] 80 77 65 115
(7] 53 215 183 247
ISFLA 93 129 115 175
SFLA 0 - - -
" [6] 100 349 247 436
; (7] 0 - - -
ISFLA 100 249 243 254
SFLA 3 476 476 476
f [6] 63 298 197 479
[7] 0 - - -
ISFLA 100 189 161 330
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Table 4 The coefficients of input and output curves and generation limits of generators
a, b, , 9. h, P R
1 0.001 56 7.92 561 300 0.0315 100.0 600.0
2 0.001 94 7.85 310 200 0.0420 100.0 400.0
3 0.004 82 7.97 78 150 0.063 0 50.0 200.0
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N Step3
T
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Step4 )~ (8
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500 5 ISFLA
Step5 D ) 1 10
Py Py P, 10 5 7
Step6 T,
Step5
Step7 T 5 ISFLA
P, 10~20
Step4 P, 300~400 (4 ISFLA
B [14]
0.0006760 0.0000953 -0.0000507 6 7 ISFLA
B=| 0.0000953 0.0005210 0.0000901 SFLA [6-7] [14-16]
-0.0000507 0.0000901 0.0002940
B, = [—0.0007660 -0.0000342 0.0001890 ]T
B,, = 0.00040357
5 a
Table 5 The results of case a
P,/MW P,/MW P;/ MW > P/MW Cost/$
SFLA 228.95 202.14 68.91 500.00 5082.23
[6] 228.95 202.14 68.91 500.00 5082.23
[7] 228.95 202.14 68.91 500.00 5082.23
ISFLA 228.95 202.14 68.91 500.00 5082.23
SPSO[14] 228.95 202.14 68.91 500.00 5082.23
CLPSO[14] 228.95 202.14 68.91 500.00 5082.23
CPSO[14] 228.95 202.14 68.91 500.00 5082.23
CLCPSO[14] 228.95 202.14 68.91 500.00 5082.23
[15] 237.73 187.58 74.69 500.00 5083.04
6 b
Table 6 The results of case b
P,/MW P,/MW P;/ MW >Pw/MW Cost/$
SFLA 199.73 250.16 50.10 500.00 5095.45
[6] 199.73 250.27 50.00 500.00 5095.38
[7] 199.73 250.24 50.02 500.00 5095.39
ISFLA 199.84 249.95 50.21 500.00 5092.67
SPSO[14] 199.82 249.99 50.18 499.99 5095.57
CLPSO[14] 199.80 250.03 50.17 500.00 5095.55
CPSO[14] 199.21 249.68 50.10 499.99 5095.54
CLCPSO[14] 199.75 250.12 50.13 500.00 5095.48
[15] 299.41 100.70 99.90 500.01 5121.47
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7 c
Table 7 The results of case ¢
P,/MW P,/MW Ps/MW > Pw/MW P/ MW Cost/$
SFLA 199.73 174.8 167.56 542.09 45.10 5630.60
[6] 299.47 103.07 149.74 552.27 52.04 5617.66
[7] 299.47 103.08 149.73 552.27 52.28 5617.66
ISFLA 299.43 102.98 149.84 552.26 52.25 5615.82
SPSO[14] 199.73 174.80 176.56 551.09 52.17 5730.95
CLPSO[14] 199.73 174.79 176.56 551.08 52.17 5730.93
CPSO[14] 199.73 174.80 176.56 551.09 52.17 5730.95
CLCPSO[14] 199.73 174.79 176.56 551.08 52.17 5730.93
[16] 299.46 171.89 99.87 571.22 71.22 5735.78
[15] 299.46 172.00 98.84 570.30 70.24 5735.93
GA[15] 300.01 170.20 100.10 570.31 70.99 5745.11
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