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! Sine Cosine Algorithm (SCA)
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! Prohibited Operating Zones (POZ)
2 Exploration Phase
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Unit ppin ppax a; UR DR a; Bi Yi
i (MW) (MW) ($/MW ($/h) (MW/h) | (MW/h) | (Kg/MW?h) | (Kg/MWh) (Kgrh)
1 100.0 500.0 240.0 80.0 120.0 0.00419 0.32767 13.8593
2 50.0 200.0 200.0 50.0 90.0 0.00419 0.32767 13.8593
3 80.0 300. 0.0 220.0 65.0 100.0 0.00683 0.54551 40.2669
4 50.0 150. 009 200.0 50.0 90.0 0.00683 0.54551 40.2669
5 50.0 0.0080 105 220.0 50.0 90.0 0.00461 0.51116 42.8955
6 50.0 120. .0075 12.0 190.0 50.0 90.0 0.00461 0.51116 42.8955
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t (h) Py t (h) Py
(MW) (MW)
955 13 | 1190
942 14 | 1251
953 15 | 1263
930 16 | 1250
935 17 | 1221
963 18 | 1202
989 19 | 1159
1023 | 20 | 1092
1126 | 21 | 1023
1150 | 22 984
1201 | 23 975
1235 | 24 960
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Direct cost coefficient Rated Power, Area of P

Unit j

($/KWh)Cs; (MW)P, y
1 0.22 20 1 .61
2 0.22 20 18032:
3 0.22 20 8032.61
4 0.23 2540.76
5 0.23 5 22540.76
6 0.23 22540.76
7 0.24 25 22540.76
8 0.24 27048.91
9 0.25 30 27048.91
10 30 27048.91
11 5 30 27048.91
35 31557.06
35 31557.06

el YT b olie g &l a0 § oo

Temperature Time Incident Solar ~ Temperature
T;(t) t Radiation T;(t)
(9] Se (W/m?) °C)
30 13:00 1013.5 37
29 14:00 848.2 37
28 15:00 726.7 37
28 16:00 654 38
28 17:00 392.9 38
6:00 101 28 18:00 2151 37
7:00 253.7 29 19:00 38.5 35
8:00 541.2 31 20:00 0 34
9:00 530.4 33 21:00 0 34
10:00 793.9 34 22:00 0 33
11:00 1078 35 23:00 0 32
12:00 1125.6 36 0:00 0 31
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Time (M/S) aasly ob e pou Time (M/S) basly ob ey
A ACE G2 AR A IR AR ARG,
1 5.788 8.284 6.367 6.946 9.112 13 7.035 10.202 7.739 8.442
2 5.358 8.149 5.894 6.43 8.964 14 6.414 8.966 7.055 7.697
3 5.829 9.446 6.412 6.995 10.391 15 6.165 8.213 6.782 7.398
4 7.193 9.134 7912 8.632 10.047 16 7.591 8.127 8.35 9.109
5 7.989 8.284 8.788 9.587 9.112 17 7.063 9.836 7.769 8.476
6 7559 7.19 8.315 9.071 7.909 18 7.25 6.826 7.975 8.7
7 7.25 6.826 7975 8.7 7.509 19 7.559 7.19 8.315 9.071
8 7.063 9.836 7.769 8.476 10.82 20 7.989 8.284 8.788 9.587
9 7591 8.127 8.35 9.109 8.94 21 7.193 9.134 7.912

10 6.165 8.213 6.782 7.398 9.034 22 5.829 9.446 6.412

11 6.414 8.966 7.055 7.697 9.863 23 5.358 8.149

12 7.035 10.202 7.739 8.442 11.222 24 5.788 8.284
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Time, | laasly o5l A );A:J)P sy ol (MW)
t
Usy - Usiz Py Bs2 Pg3 Py Pgs Pge
10 0111111111111 0 .687 20.68705 20.68705 24.82446 24.82446
11 1001001111111 . 0 28.21665 0 0
12 1010100111111 23. . 29.59484 0 35.51381 0
13 1011101110111 0 26.76653 26.76653 32.11984 0
14 0111011111111 v 22.40096 22.40096 22.40096 0 26.88116
15 1111111111111° 19.19215 19.19215 19.19215 23.03058 23.03058
Lo (b )0 5k el 0 VBV g0l )55 sty paw ¥V 9o
Time, Goed,55 soddst olss (MW) P = Z p,; | 0-3Por
t Pgy Pg19 Ps11 Ps13 Psy3 (MW) (Mw)
10 33.09928 | 33.09928 | 33.09928 | 33.09928 | 33.09928 335.1302 345.0
9.50331 | 45.14664 | 45.14664 | 45.14664 | 45.14664 | 45.14664 355.5298 360.3
41.43277 | 47.35174 | 47.35174 | 47.35174 | 47.35174 | 47.35174 366.976 370.5
R WS].S 37.47315 | 42.82645 0 42.82645 | 42.82645 | 42.82645 353.3182 357.0
14‘\31. 135 | 31.36135 | 35.84154 | 35.84154 | 35.84154 | 35.84154 | 35.84154 336.0145 375.3
15 ,26.86901 26.86901 | 30.70744 | 30.70744 | 30.70744 | 30.70744 | 30.70744 326.2665 378.9




Tere, Wind Generation (MW) Py = Z Pu;
Py Pya Pys Pyy Pys (MW)
1 15.57893 27.82928 17.675 20.22149 33.74208 115.0468
2 14.31375 26.95257 15.92898 17.93023 32.61759 107.7431
3 15.71254 36.38793 17.85677 20.45767 4468591 135.1008
4 21.44488 33.91174 25.47269 30.20215 41.52638 152.5578
5 25.94522 27.82928 31.31867 37.54988 33.74208 156.3851
6 23.4084 21.42953 28.03405 33.42762 25.45444 131.754
7 21.73884 19.65672 25.85871 30.68481 23.12955 121.068
8 20.79077 39.66708 24.61628 29.11832 48.84893 163.0 ]
9 23.58863 26.81202 28.2668 33.71899 32.43801
16 23.58863 26.81202 28.2668 33.71899 32.43801
17 20.79077 39.66708 24.61628 29.11832 48.84893
18 21.73884 19.65672 25.85871 30.68481 23.12955
19 23.4084 21.42953 28.03405 33.42762
20 25.94522 27.82928 31.31867 37.54988
21 21.44488 33.91174 25.47269 30.20215
22 15.71254 36.38793 17.85677 20.45767 .
23 14.31375 26.95257 15.92898 17.93023 107.7431
24 15.57893 27.82928 17.675 20.22149 115.0468

YF Job o G?o}ﬂ Slal sl an e ol e 4 calizce
Ll 00l sols ol celw D 95> ‘u_':')|).> (_ng..\>|5W u.,_e)f

23 Ve Jsez 30 g e LD
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Time Prq Pr; Pr3 Pry Prs Pre P Py Pross
lnt(ehr;/al (MW) (MW)  (MW) MW) ) (MW (W) (Mw) (MW) (MW)
1 161.5056 117.5374 .3069 175.836 120 0 115.0468 7.0019
2 161.471 117.055 125.5456 173.7046 119.9999 0 107.7431 6.8950
3 156.0651 112.0026 23.5421 169.7176 120 0 135.1008 6.6664
4 142.1707 110.3891 120.0056 157.6095 120 0 152.5578 6.0433
5 141.2525 120.0352 158.9216 119.9762 0 156.3851 6.0881
6 158.915 1 126.5651 172.7609 120 0 131.754 6.8385
7 168.9543 132.5777 179.5592 120 0 121.0686 7.3047
8 167.1428 149.91 130.042 178.3818 120 0 163.0414 7.2198
170.046 147.4266 199.7267 119.9994 0 144.8245 8.8904

142.1685 122.3703 170.099 120 335.1302 0 6.6599

145.4821 129.4118 175.619 120 355.5298 0 7.0197

149.964 132.235 179.8184 119.998 366.976 0 7.3153

116.9511 146.2772 126.9479 172.3764 120 353.3182 0 6.8710

136.4785 149.9777 140.2096 192.6708 120 336.0145 0 8.0674

139.605 170.0466 140.3231 192.367 120 326.2665 0 8.2819
189.605 203.3999 150 200 120 0 144.8245 10.3445

240.0659 173.6061 184.0149 150 200 120 0 163.0414 9.7283
240.0174 187.6411 193.2913 150 200 120 0 121.0686 10.0184
209.9791 173.068 183.5788 150 200 119.9993 0 131.7540 9.3793

20 182.3961 137.1227 170.0305 140.9148 193.4563 119.9976 0 156.3851 8.3031
21 168.9713 125.4891 149.9511 132.0885 181.3243 120 0 152.5578 7.3821
22 164.2908 117.3058 146.6031 129.3917 178.4417 120 0 135.1008 7.1339
23 168.9692 123.9666 149.9032 132.3215 179.392 120 0 107.7431 7.2956
24 161.5941 118.0615 147.4726 129.0989 175.753 119.9978 0 115.0468 7.0248
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Time Pp Z P, Frg Fre Fs Fy Frys
Interval  (MW) : (Kg/h) ($/h) ($/h) ($/h) ($/h)
(h) (Mw)
1 955 962.0019 616.0225 10494.6000 0.0 638.6609 16086.52
2 942 948.8948 608.6717 10423.3700 0.0 600.1143 15917.63
3 953 959.6664 586.4196 10231.1200 0.0 762.1555 15708.51
4 930 936.0432 533.1008 9770.7230 0.0 840.6337 14897.87
5 935 941.0882 534.0334 9788.1200 0.0 841.3672 14923.49
6 963 969.8385 603.7935 10393.7500 0.0 701.7505
7 989 996.3047 655.7263 10825.7900 0.0 644.1115
8 1023 1030.2199 644.6328 10728.0000 0.0 908.9116
9 1126 1134.8904 832.3858 12210.9500 0.0 781.7788
10 1150 1156.6598 582.5629 10194.1700 87837.21 0.0
11 1201 1208.0198 623.8257 10558.8700 95202.98
12 1235 1242.3154 656.0681 10825.2300 97307.82
13 1190 1196.8708 612.1158 10450.9600 92398.08 07770.90
14 1251 1259.0673 725.7158 11398.5200 88663.02 105896.80
15 1263 1271.282 761.1045 11653.8100 84867.67 102641.30
16 1250 1260.3445 1087.3860 13643.2700 0.0000 23168.41
17 1221 1230.7283 987.3038 13065.6500 0.0000 21913.18
18 1202 1212.0184 1031.8780 13364.0100 22305.15
19 1159 1168.3792 918.8956 12747.9400 20838.27
20 1092 1100.3031 759.0616 11642.3900 841.3672 18587.15
21 1023 1030.3821 658.9552 10859.0400 840.6337 16998.14
22 984 991.1339 628.2721 10602.6800 762.1555 16416.59
23 975 982.2956 654.8575 600.1143 16682.53
24 960 967.0247 622.5969 638.6609 16201.59
Total 26154.4057 26155.7729 546276.78 13438.968

h = 8.04071 $/kg
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$50 leig, Lol ey gl alie VY Jsus
Ao sledy) & 9

o9 by G bwgie Eol i | (Gl ad) e
GA | 963056.4510 | 963058.2300 | 963062.5210 142.0
PSO | 963055.8710 | 963058.9451 | 963061.2010 3.4
SLFA | 963055.0120 | 963058.1033 | 963060.4400 2.9
SCA | 963054.4900 | 963056.9000 | 963059.3000 1.7
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Keywords: Dynamic production power planning to load demand
is one of the important issues in pp ti gement and

Optimal Dispatch, operation of power systems. In cle, Sthe problem of

Sine Cosine optimal load dispatch considering transfission” network losses,

Algorithm, considerations and practical liitations of'Wthermal power plants

such as increasing and ramp rates, prohibited

gpt'm'zgr'on’ c production areas, steam with the combination of
enewable nergy renewable resources i Wind/ farms and solar units has
Sources. been raised.

have reduced environmental
-use of fossil fuels, but these
and random nature in production.

Renewable ene
pollution du
sources h

part of slow start-up thermal sources.
e mentioned cases together complicates the
optimal load distribution, in this article, a new
dgrDased on the sine-cosine algorithm is used to
mine the contribution of different production sources
he load supply.

To solve this problem, which has non-convex cost
functions, a new method based on the sine-cosine
algorithm has been wused. In order to evaluation the
effectiveness of the proposed method, simulation results
and numerical studies on a sample system including 6
thermal units, 5 wind units and 13 solar units have been
implemented and compared with other metaheuristic
algorithms. The results of numerical studies show the
superiority of the proposed method over other methods
while having the appropriate speed and accuracy.




