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ABSTRACT

OPF,
LMP,
GSF,
PSO algorithm.

Away to decrease the costs of generation and improve the performance of the grid
generator, the problem of OPF is solved based on line congestion management. As the
power flow equation is nonlinear, this paper uses the PSO algorithm to solve the OPF
problem. By considering two technique, this paper uses the PSO algorithm for
improving the performance. The first technique is to use a chaos generator to prevent
PSO particles from sticking to local minimum points and the second one considers the
GSF in the WPSO algorithm structure so that the power passing through network lines
can be simultaneously calculated and real power flow. Finally, the result of WPSO-GSF
algorithm which includes the bus voltage values, line losses, injection power to b buses,
power passing through lines, total generation cost, setting electricity prices in two ways,
UMP or LMP, depending on filling line capacity and calculating generators' profits are
carried out. Besides, to check the accuracy of the algorithm, the proposed method is
tested on the IEEE 14-BUS, 30-BUS, 57-BUS standard networks, the results which
indicate an increase in the speed and accuracy of the WPSO-GSF algorithm compared to
other methods in improving the OPF problem.
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IEEE ool VF asiuls 50 aage )b iy gl s lio ) Jou

Power Min | Max | PSO[1] | IPSO[1] | SQP[2] IHS [2] GA 2] ED-GSF | LA-GSF | NR-LA | WPSO-GSF
Pl (MW) 50 200 | 161.4592 | 1547555 | 133.6103 | 1387025 | 162.7528 135.75 131.7265 | 139.0018 131.8494
P2 (MW) 20 80 20 20 56.8206 59.5883 60.1288 20 23.3831 24.8658 25.8162
P3 (MW) 15 50 50 50 36.4725 33.2682 40,5898 50 50 50 50
P6 (MW) 10 30 10 30 24.9509 23.9271 21.6584 30 30 30 30
P8 (MW) 10 35 23.5941 10 28.8968 23.901 27.0935 23.25 23.8904 24.1745 243563
P12(MW) 120 | 1055066 | 101.8434 | 71.8454 75.8468 69.2586 93.1343 89.8782 88.4489 87.533
P1,5(MW) 65 49.8993 47.1566 40.0138 42.4686 40.2709 42,6157 41,8483 415107 412945
P | | s 5o | e | % 0
P2,4(MW) 65 37.3628 36.4213 36.0876 38.4536 37.0483 32.4641 32.4664 32.4664 32.4665
P2,5(MW) 50 28.1040 25.8323 26.8782 28.6654 28.0882 229713 23.0949 23.1483 23.1827
P3,4(MW) 63 -5.8603 63102 137272 | -143158 | -11.0592 82011 82 82 82
P4,5(MW) 45 403963 | SRS 401182 | 42.6453 | -30.1445 | -41.0784 | -40.5778 | -40.3572 -40.2159
P4,7(MW) 55 12.3473 16.6271 5.6951 9.0582 7.6087 8.2239 7.8275 7.6516 7.539
P4,9(MW) 32 11.7515 115184 8.9834 9.9250 9.7248 93175 92167 9.172 9.1434
P5,6(MW) 45 30.0071 19.5545 19.1738 20.8887 21.6146 16.9086 16.7654 16.7019 16.6613
P6,11(MW) 18 5.0543 10.8036 7.5338 7.9500 7.0210 9.2103 9.124 9.0858 9.0613
P6,12(MW) 32 73615 8.2059 77257 7.7868 7.6503 7.9719 7.9592 7.9536 7.95
P6,13(MW) 32 16.3913 19.3450 17.6652 17.8790 17.4017 18.5265 18.4821 18.4625 18.4499
P7.8(MW) 32 235941 | -10.0000 | -28.8968 | -23.9010 | -27.0935 2325 23.8904 | -24.1745 243563
P7,9(MW) 32 31.4739 31.7179 31.8261 31.8953
P9,10(MW) 32 7.4457 1.6964 4.9662 4.5500 5.4790 3.2897 3.376 3.4142 3.4387
P9.14(MW) 18 10.7473 6.9491 9.1092 8.8342 9.4480 8.0017 8.0587 8.0839 8.1001
P10,11(MW) 12 -1.5543 -7.3036 -4.0338 -4.4500 -3.5210 57103 5.624 -5.5858 55613
P12,13(MW) 12 12615 2.1059 1.6257 1.6868 1.5503 1.8719 1.8592 1.8536 1.85
P13,14(MW) 12 41527 7.9509 5.7908 6.0658 5.4520 6.8983 6.8413 6.8161 6.7999
V1 (pu) 1.1000 1.1000 0.9558 0.9819 0.9965 - - 1.0600 1.0600
V2 (pu) 1.0804 1.0979 0.9565 0.9788 0.9860 - - 1.0350 1.0450
V3 (pu) 1.0544 1.0734 0.9592 0.9894 0.9810 - - 1.0000 1.0100
V4 (pu) - - - - - - - 1.0061 1.0231
V5 (pu) - - - - - - - 1.0098 1.0263
V6 (pu) 1.1000 1.0686 0.9512 0.9833 0.9945 - - 1.0600 1.0700
V7 (pu) - - - - - - - 1.0409 1.0539
V8 (pu) 1.0756 1.0354 0.9922 0.9774 0.9904 - - 1.0800 1.0900
V9 (pu) - - - - - - - 1.0241 1.0365
V10 (pu) - - - - - - - 1.0228 1.0347
V11 (pu) - - - - - - - 1.0376 1.0484
V12 (pu) - - - - - - - 1.0434 1.0538
V13 (pu) - - - - - - - 1.0370 1.0474
V14 (pu) - - - - - - - 1.0113 1.0230
Sl olals (MW) 6.0533 5.7555 21.7511 20.3871 53.2233 - - 9.0422 3.0219
g ana (8) 6170.6 6165.6 6342.8 6203.1 7159.5 6128.5 6126.4 63327 6195.6
Sl sy 8.814 sec 8.9 sec 9.2 sec 28.5 sec 100.1 sec 5.6 sec 3.42 sec 10.9 sec 9.36 sec
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Bus Power min max PSO[1] IPSO[1] WPSO-GSF
P1 50 200 175.1820 177.0906 191.1712
P2 20 80 49.2678 48.6662 48.1082
P5 15 50 21.7230 21.3156 19.4701
P8 10 35 22.0514 21.1555 11.0181
P11 10 30 11.8301 11.8729 10.0000
P13 12 40 12.0000 12.0000 12.0000
PLoss 8.6543 8.7008 8.3677
F 799.6711 799.3417 796.1674
(CPU) il ey 10.856 sec 10.894 sec 11.32 sec
Al BY 4l 50 dloe )b iy gl Ao Y Jgoor
Bus Power min max PSO[1] IPSO[1] SQP[2] IHS[2] GA|2] WPSO-GSF
P1 0 575.88 139.1571 145.3988 229.8185 272.4235 274.93 142.1928
P2 0 100 100 79.0190 143.1449 125.4842 138.26 100
P3 0 140 75.8451 42.6999 96.1701 77.8435 93.2667 43.9563
P6 0 100 38.4932 75.4517 243.6877 266.3847 284.3433 72.8127
P8 0 550 455.56 459.2791 182.2301 170.8372 181.3667 472.6505
P9 0 100 100 99.5688 183.6253 167.9762 187.8567 88.6546
P12 0 410 360.254 364.5374 223.4802 238.4512 237.7633 343.3762
P8,9 200 176.2036 187.9362 81.8501 83.6866 91.9319 200
P9,11 50 46.3299 36.5837 33.2160 41.7931
P6,7 40 -21.4157 -15.3374 -15.5028
P3,15 100 59.8149 49.5377 55.0081
PLoss 73.5094 70.1547 106.3568 123.6005 201.9867 67.8432
F 42109.7231 41688.5004 47346.9008 48489.299 52110.706 41553.297
Shilen Ce 18.814 sec 18.90 sec 460.8 sec 295.4 sec 1436.2 sec 19.68 sec
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WPSO-GSF 2y, i3 3l eslinual b (K88 oy jiie y (oo Sl K 53 (o 2165 S 0 5 sl i At Jor

v B ol ilazn 5 iz oime 13 CoE3 3 graes
IEEE a0 VP oSl 50 aielu YF o )b i 5l Joolo gl .F Jous
g WPSO-GSF
B P1 P2 P3 P6 P8 PD Loss g s b s
1 77.9626 20.1518 30.3617 10.0000 10.0000 148 0.4761 2970 UMP =28
2 89.1423 21.8689 36.2316 10.0000 10.0000 166.5 0.7428 3472.5 UMP =28
3 97.1803 21.4751 39.1151 10.0000 10.8173 177.6 0.9879 3785.7 UMP =28
4 98.4476 23.1492 40.5637 11.6194 12.2967 185 1.0767 4002.2 UMP =28
5 103.6167 22.0193 42.2482 14.9389 14.5486 196.1 1.2718 4329.8 UMP =28
6 106.1863 22.7166 43.6760 16.9826 15.3295 203.5 1.3910 45523 UMP =28
7 109.1087 23.0083 452611 20.9218 17.8512 214.6 1.5511 4893.7 UMP =28
8 116.1473 30.6717 49.2801 10.9004 16.9288 222 1.9283 5122.9 UMP =28
9 114.6173 31.6564 50.0000 17.1305 17.9215 229.4 1.9258 5357.7 UMP =28
10 123.4701 26.4606 46.9401 27.8510 18.1823 240.5 2.4041 5583.7 LMP
11 129.0268 28.3207 50.0000 30.0000 17.0124 251.6 2.7600 5948.9 LMP
12 131.8494 25.8162 50.0000 30.0000 24.3563 259 3.0219 6195.6 LMP
13 121.8692 27.4579 46.8485 28.4159 18.2648 240.5 2.3563 5584.1 LMP
14 116.0305 31.4409 50.0000 14.2457 19.6444 229.4 1.9614 5356.9 UMP =28
15 116.6729 30.7981 49.4247 10.7717 16.2877 222 1.9552 5122.3 UMP =28
16 105.4939 22.6334 43.4242 17.9873 15.3411 203.5 1.3799 4551.7 UMP =28
17 99.8988 22.1694 40.7734 11.5765 11.7277 185 1.1458 4005.4 UMP =28
18 105.4602 23.1219 43.5995 17.7502 14.9528 203.5 1.3846 4551.5 UMP =28
19 118.5098 29.5880 49.6704 11.2279 15.0260 222 2.0222 5123.9 UMP =28
20 123.8715 25.8821 46.8126 27.3978 18.9403 240.5 2.4043 5583.7 LMP
21 114.2974 32.3380 49.3466 11.8831 16.0236 222 1.8888 5123.7 UMP =28
22 106.3352 23.2863 43.8178 15.4568 15.9987 203.5 1.3948 4551.7 UMP =28
23 99.9536 22.3950 40.8195 10.4408 12.5285 185 1.1375 4005.2 UMP =28
24 90.4752 20.6262 36.1701 10.0000 10.0000 166.5 0.7716 3472.4 UMP =28

IEEE a0 VF ol sl Wb LMP polic b Jguo

WPSO-GSF
Hour LMP
Bus 1 Bus 2 Bus 3 Bus 4 Bus 5 Bus 6 Bus 7
10 2222 21.41 54.94 31.54 28.59 29.71 31.27
11 22.50 21.93 57.09 3232 29.19 30.35 30.80
12 22.64 21.23 63.15 34.15 30.48 31.83 33.74
13 22.14 21.69 54.85 31.36 28.51 29.79 31.30
20 22.24 21.25 54.81 31.64 28.69 29.65 31.57
Hour Bus 8 Bus 9 Bus 10 Bus 11 Bus 12 Bus 13 Bus 14
10 31.27 30.73 30.53 30.07 29.68 29.75 30.31
11 30.80 31.46 31.25 30.76 30.35 30.42 31.01
12 33.74 33.14 32.89 3232 31.84 31.83 32.61
13 31.30 30.65 30.45 30.01 29.57 29.66 30.20
20 31.57 30.83 30.63 30.17 29.78 29.85 30.41
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