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Abstract

This paper proposes the methodology of economic load dispatching, which includes transmission losses
constraint. The newly proposed method employs the hybrid technique of Lambda iteration and Particle Swarm
Optimization (PSO). The new technique is capable of two objective function selections which are to minimize cost
function and to minimize total system losses. More over this paper includes the power flow analysis and finding of B

loss coefficients. All results have been verified by a 26-bus tested system with 6 generation units.

Keywords: economic dispatch, particle swarm optimization, power flow Analysis
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Figure 1 The process of the method find the load that economical
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Table 1 Branch data for 26-bus test system

J Sci Technol MSU

Buses R(pu) X(pu.) 1/2 B (pu.) Tap Setting Y=(1/Z)/Tap Setting
1-2 0.00055 0.00480 0.03000 1 23.56 - 205.63i
1-18 0.00130 0.01150 0.06000 1 9.71 - 85.86i
2-3 0.00146 0.05130 0.05000 0.96 0.58 - 20.29i
2-6 0.03230 0.19670 0.00000 1 0.81 - 4.95i
2-7 0.01030 0.05860 0.01800 1 2.91 - 16.55i
2-8 0.00740 0.03210 0.03900 1 6.82 - 29.58i
2-13 0.00357 0.09670 0.02500 0.96 0.40 - 10.76i
3-13 0.00070 0.00548 0.00050 1.017 22.55 - 76.55i
4-8 0.00080 0.02400 0.00010 1.050 1.32 - 39.64i
4-12 0.00160 0.02070 0.01500 1.050 3.54 - 45.74i
5-26 0.00690 0.03000 0.09900 1 7.28 - 31.66i
6-11 0.01650 0.09700 0.00400 1 1.70 - 10.02i
7-8 0.00120 0.00693 0.00010 1 24.26 - 40.10i
7-9 0.00095 0.04290 0.02500 0.95 0.54 - 24.52i
8-12 0.00200 0.01800 0.02000 1 6.10 - 54.88i
9-10 0.00104 0.04930 0.00100 1 0.43 - 20.27i
10 - 12 0.00247 0.01320 0.01000 1 13.70 - 73.19i
10 - 19 0.05470 0.23600 0.00000 1 0.93 - 4.02i
10 - 20 0.00660 0.01600 0.00100 1 22.03 - 53.41i
10-22 0.00690 0.02980 0.00500 1 7.37 - 31.85i
11-25 0.09600 0.27000 0.01000 1 1.17 - 3.29i
12-14 0.03270 0.08020 0.00000 1 4.36 - 10.69i
12-15 0.01800 0.05980 0.00000 1 4.62 - 15.33i
13-14 0.00460 0.02710 0.00100 1 6.09 - 35.87i
13-15 0.01160 0.06100 0.00000 1 3.01 - 15.82i
13-16 0.01793 0.08880 0.00100 1 2.18 - 10.82i
14 -15 0.00690 0.03820 0.00000 1 4.58 - 25.35i
15-16 0.02090 0.05120 0.00000 1 6.83 - 16.74i
16 - 17 0.09900 0.06000 0.00000 1 7.39 - 4.48i
16 - 20 0.02390 0.05850 0.00000 1 5.98 - 14.65i
17 -18 0.00320 0.06000 0.03800 1 0.89 - 16.62i
17-21 0.22900 0.44500 0.00000 1 0.91 - 1.78i
19-23 0.03000 0.13100 0.00000 1 1.66 - 7.25i
19-24 0.03000 0.12500 0.00200 1 1.82 - 7.56i
19-25 0.11900 0.22490 0.00400 1 1.84 - 3.47i
20 - 21 0.06570 0.15700 0.00000 1 2.27 - 5.42i
20 -22 0.01500 0.03660 0.00000 1 9.59 - 23.39i
21-24 0.04760 0.15100 0.00000 1 1.90 - 6.02i
22-28 0.02900 0.09900 0.00000 1 2.73 - 9.30i
22-24 0.03100 0.08800 0.00000 1 3.56 - 10.11i
23-25 0.09870 0.11680 0.00000 1 4.22 - 4.99i
26-7 0.00535 0.03060 0.00105 1 5.54 - 31.71i
26 - 11 0.00970 0.05700 0.00010 1 2.90 - 17.05i
26 - 18 0.00374 0.02220 0.00120 1 7.38 - 43.80i
26 - 19 0.00350 0.06600 0.04500 0.95 0.84 - 15.90i
26 - 21 0.00500 0.09000 0.02260 1 0.62 - 11.08i
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Table 2 Cost coefficients and power output limits of generators
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Units Pi,min(MW) Pi,max(MW) (0] f)‘_ Y.
1 100 500 240 7.0 0.0070
2 50 200 200 10.0 0.0095
3 80 300 220 8.5 0.0090
4 50 150 200 11.5 0.0090
5 50 200 220 10.5 0.0080
6 50 120 190 12.0 0.0075
Table 3 Bus data for 26-bus test system
Bus Bus Voltage Angle --Load-- | - Generator----- Injected
No | code Mag. Degree MW Mvar MW Mvar Qmin | Qmax Mvar
1 1 1.025 0.0 51 41 _ _ 0 0 4
2 2 1.020 0.0 22 15 _ _ 40 250 0
3 2 1.025 0.0 64 50 _ _ 40 150 0
4 2 1.050 0.0 25 10 _ _ 25 80 2
5 2 1.045 0.0 50 30 _ _ 40 160 5
6 2 1.015 0.0 40 20 _ _ 15 50 0
7 0 1.00 0.0 0 0 0 0 0 0 0
8 0 1.00 0.0 0 0 0 0 0 0 0
9 0 1.00 0.0 89 50 0 0 0 0 3
10 0 1.00 0.0 0 0 0 0 0 0 0
11 0 1.00 0.0 25 15 0 0 0 0 1.5
12 0 1.00 0.0 89 48 0 0 0 0 2
13 0 1.00 0.0 31 15 0 0 0 0 0
14 0 1.00 0.0 24 12 0 0 0 0 0
15 0 1.00 0.0 70 31 0 0 0 0 0.5
16 0 1.00 0.0 55 27 0 0 0 0 0
17 0 1.00 0.0 78 38 0 0 0 0 0
18 0 1.00 0.0 153 67 0 0 0 0 0
19 0 1.00 0.0 75 15 0 0 0 0 5
20 0 1.00 0.0 48 27 0 0 0 0 0
21 0 1.00 0.0 46 23 0 0 0 0 0
22 0 1.00 0.0 45 22 0 0 0 0 0
23 0 1.00 0.0 25 12 0 0 0 0 0
24 0 1.00 0.0 54 27 0 0 0 0 0
25 0 1.00 0.0 28 13 0 0 0 0 0
26 0 1.00 0.0 76 29 0 0 0 0 2
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Figure 5.1 converges answer min C,and min PL at 1263.000 MW.
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x 10
1.8056 15.77
15.768
1.8056
‘ £ cost mincost
- - 15.
g Costminkes g loss mincost
2 1.8056 @ loss minloss
38 2 15764
£
@ 18056 F 15.
s
-4 K}
= g 1
1.8056
15.
"mo 2 4 6 8 10 12 14 16 18 20 15 0 2 4 6 8 10 12 14 16 18 20
Generation Number

Generation Number

Figure 5.4 converges answer min Ct and min PL at 1452.450 MW.
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Table 4 summarizes the results of a case study comparing the two cases run by Step load increase at 5%.
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Total Load Total Cost($/hr) Total Loss (MW)
(Py)
MW / PSO / PSO
min C, min P, minC, min P,
1263.000 15440.279 15439.982 15491.674 12.284 12.279 12.004
1326.150 16297.909 16297.851 16331.521 13.246 13.243 13.120
1389.300 17168.653 17168.525 17182.053 14.436 14.429 14.343
1452.450 18055.600 18055.577 18055.793 15.766 15.768 15.758
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