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Optimal Economic Load Dispatch using Parallel Genetic Algorithms
in Large Scale Power Systems

&KW - & EE - BAE AT
(Tae-Kyun Kim - Kyu-Ho Kim - Seok-Ku You)

Abstract - This paper is concemed with an application of Parallel Genetic Algorithms(PGA) to optimal economic load
dispatch(ELD) in power systems.

The ELD problem is to minimize the total generation fuel cost of power outputs for all generating units while satisfying
load balancing constraints. Genetic Algorithms(GA) is a good candidate for effective parallelization because of their inherent
principle of evolving in parallel a population of individuals. Each individual of a population evaluates the fitness function
without data exchanges between individuals. In application of the parallel processing to GA, it is possible to use Single
Instruction stream, Multiple Data stream(SIMD), a kind of parallel system. The architecture of SIMD system need not data
communications between processors assigned.

The proposed ELD problem with C code is implemented by SIMSCRIPT language for parallel processing which is a
powerful, free-form and versatile computer simulation programming language. The proposed algorithms has been tested for 38
units system” and has been compared with Sequential Quadratic programming(SQP).

Key Words : Parallel Processing, Genetic Algorithms, Economic Load Dispatch, SQP, SIMD
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Table 1 Generator data and results of 38 units system

Unit a; b‘l Ci Pimin p™ PMwW]
No. [$MW] [ [$/MW]|[$/MW]|[MW]|[MW]| SQP | PGA

64782.0| 796.6 | 0.3123[220.0 | 550.0 |550.00]550.00
64782.0) 796.6 | 0.3123]220.0 | 550.0 ||550.00|550.00
64670.0| 7955 | 0.31271200.0 { 500.0 {500.00 | 500.00
64670.0| 795.5 | 0.3127]200.0 | 500.0 | 500.00|499.98
64670.0{ 795.5 | 0.3127} 200.0 | 500.0 [|500.00 | 500.00
64670.0) 795.5 | 0.3127;200.0 | 500.0 | 500.00)499.99
64670.01 7955 | 0.3127]200.0 | 500.0 |500.00 [ 500.00
64670.0| 795.5 | 0.3127|200.0 | 500.0 1500.00 500.00
172832.0{ 915.7 | 0.7075} 114.0 | 500.0 383.05377.67
10 {{172832.0{ 915.7 | 0.7075( 114.0 | 500.0 (383.05|377.52
I1 1176003.0]f 884.2 | 0.7515{ 114.0 | 500.0 |382.78376.07
12 |i173028.0| 8842 ) 0.7083 ) 114.0 | 500.0 [|406.02[403.01
13 91340.0( 1250.1 | 0.4211| 110.0 | 500.0 {|240.77 | 246.50
14 63440.0| 1298.6 | 0.5145| 90.0 | 365.0 (148.00]152.25
15 65468.0) 1298.6 | 0.5691| 82.0|365.01132.82}135.70
16 72282.0/ 1290.8 | 0.5691} 120.0 | 325.0 {{138.731145.79
17 ]1190928.0] 238.1 | 2.5881( 65.0 | 315.0234.38236.03
18 ||285372.0] 1149.5 | 3.8734| 6503150} 65.00| 65.01
19 |271376.0) 1269.1 | 3.6842] 65.0 13150} 65.00| 65.00
20 39197.0f 696.1 | 0.4921|120.0 | 272.0 |272.00|272.00
21 45576.0| 6602 | 0.5728; 120.0 | 272.0 |(272.00 | 272.00
22 28770.01 803.2 | 0.3572) 110.0 ; 260.0 §1260.00 | 260.00
23 36902.0( 8182 | 0.9415| 80.0 | 190.0 ||190.00(189.99
24 1105510.0f 33.5 |52.1230| 10.0|150.0| 14.39| 13.58
25 22233.0) 8054 | 1.1421) 60.0]125.0|125.00|125.00
26 30953.01 707.1 | 2.0275| 55.0110.0{1110.00}109.99
27 17044.0] 833.6 | 3.0744; 35.0| 75.0| 75.00| 74.98
28 81079.0| 2188.7 | 16.7650| 20.0| 70.0| 20.00| 20.00
29 [124767.0) 1024.4 (263550 20.0) 70.0} 20.00| 20.01
30 |l121915.0| 837.1 [30.5750] 20.0| 70.0| 20.00; 20.00
31 [120780.0{ 13052 |25.0980| 20.0| 70.0( 20.00( 20.00
32 10444107 716.6 |33.7220;, 20.0, 60.0} 20.00| 20.00
33 83224.0| 1633.9 [23.9150] 250 60.0( 25.00| 25.00
34 [[111281.0] 969.6 [32.5620| 18.0| 60.0 18.00( 18.00
35 64142.0 2625.8 {18.3620| 8.0f 60.0) 8.00| 8.00
36 |1103519.0( 1633.9 (239150 250 600} 2500| 25.00
37 13547.0{ 694.7 | 8.4820| 20.0| 38.0 38.00| 37.99
38 13518.0] 6559 | 9.6930| 20.0| 38.0) 38.00] 37.96

N=N-CIN e R A

Fuel SQP 12,159.477.29
Cost[$] PGA 12,159,455.00
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Table 2 Running time, Speedup and Efficiency

No. of Running Speedup Efficiency[%]

processor timel[sec] eq. (9) eq. (10)
1 956.146 1 100

2 495.078 1.931 96.55

4 247544 3.863 96.58

B 5 198.037 4.828 96.56
10 99.023 9.656 96.56

20 49517 19.309 96.55

-2 %

a8 3 Z2MAME| o mhE A 2AZH
Fig. 3 The running time according to the number of each
processor
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Fig. 4 The Speedup according to the number of each
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