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Mid-long term contract energy decomposition considering wind power uncertainty
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Abstract: Mid-long term contract energy transaction is the main form of transaction in the early stage of new round e-
lectricity reform. Due to the uncertainty of wind power, mid-long term contract energy decomposition faces enormous
challenges. To solve this problem, a mid-long term contract energy decomposition algorithm considering the uncer-
tainty of wind power is proposed. An optimization model for a day-ahead energy decomposition with minimum gener-
ation costs, power offsets, and carbon emissions is established and transformed into a single-objective model through
a normalized weighting method. Then the issue of the deviation between the actual energy generation and the planned
energy is solved through an amendment algorithm. As the case study shows, the decomposition algorithm can achieve
energy-saving and emission reduction, and minimize the deviation of energy, while ensuring that the decomposition
result is fair and feasible.
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Table 1 Unit data
e Ru/ Rp/ a./ Be/ %{ . 8 , w/
(MW/h)  (MW/B)  (kg/h) (kg/ (MW« b)) (kg/(MW? » b)) (MW « h)
1 130 130 130 —2.86 0.022 28.0  0.1430  0.000 13 161 280
2 130 130 132 —2.72 0.020 20.0 0.108 5 0.000 13 161 280
3 60 60 137.70 —2.94 0. 044 13.1 0.400 0 0. 000 29 201 600
4 60 60 130 —2.35 0.058 11.0 0.376 0 0. 000 28 446 800
5 90 90 125 —2.36 0. 065 100 0.5015  0.000 21 198 660
6 40 40 110 —2.28 0. 080 100 0.8101  0.000 36 156 240
7 40 40 135 —2.36 0.075 10.3  0.8120  0.00036 416 640
8 40 40 157 —1.29 0.082 9.0 1.203 0 0.003 10 300 000
9 40 40 160 —1.14 0. 090 8.1 1.203 0 0.003 11 252 000
10 40 40 137.70 —2.14 0. 084 8.1 14030  0.00312 554 000
R2 b ErRA 250
Table 2 Unit power limit o 200+
H 9 Bl Z WA/ h J A § 150
1 1 10 Kt g 1000
1 9 12 7K L H i 37 PR =
. 5 5 it *
s 10 8 R % 4 s 12 16 20
7 8 15 i & i H] /h
£3 A4AHAGLE B 1 Rt 4R
Table 3 System daily load Figure 1 Wind power output prediction results
o WL/ MW - b o WL/ (MW - b FIAE T B R f i s K8 5 0 36 = o DA 25
1 417 320 5 134 180 JELIHLA 1 RS 1 RAE, R R E A% H
2 427 600 6 364 770 e K L 5 7R 45 S ) [R] BR T, £ HILAH 1Y & R T
3 440 590 7 325 200 S8 544 5 LR R B
- L 2) % ERIEBR 2 R L 2 B
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Table 4 Decomposition result regardless of the rolling correction

# H 2 s 24 [l i Bk / (MW« h)

HLA
1 2 3 4 5 6 7
1 14 175.5 25 131.5 26 099. 4 27 840.7 25 666. 1 21 698.5 20 668. 4
2 22 854.3 23 648.8 24 559. 6 26 198.2 24 151.8 20 418.4 19 449.0
3 28 567.9 29 560.9 30 699. 5 32 747.7 30 189. 8 25 522.9 24 311.2
4 63 314. 2 65 515.1 68 038.3 72 577.8 66 908. 6 56 565.7 53 880. 2
5 28 151. 3 31 613.5 29 720. 3 31 703.3 29 226.9 24 690. 1 23 554.6
6 22 140. 1 22 909.7 23 792.1 25 379.5 23 397. 1 19 655.3 18 966. 2
7 59 040. 4 61 092.7 63 445. 6 67 678.7 62 392.2 52 460.7 50 529.9
8 46 679. 6 48 309. 8 50 134.3 53 303.1 48 403. 5 39 147.9 14 021. 8
9 49 966. 3 34 515.6 35 845.0 38 236.5 35 249.8 29 800. 8 28 386.0
10 82 430.4 85 302. 4 88 555.9 62 874.4 88 594. 4 74 808.7 71 432.8
RS RIGEEHLER
Table 5 Result after rolling correction
# H AT R A 7 fL A/ (MW« h)
LAl
1 2 3 4 5 6 7
1 13 133.3 24 948.7 26 217.6 27 843.4 25932.1 22 231.2 20 973.4
2 18 883.3 24 252.3 24 920. 1 27 122.1 24 813.4 21 086.7 20 202. 2
3 27 590. 1 30 482. 2 32 097.8 33 235.4 29 048.9 25 498.9 23 650. 1
4 64 141.1 65 212.2 67 526.5 73 137.6 66 651.2 55 854.5 54 280. 1
5 27 805.5 31 403.3 29 819.8 31 213.2 29 722.1 25 285.6 23 414.5
6 21 733.3 22 852.2 23 687.6 25 737.8 23 638.9 19 312.1 19 281.2
7 57 176.6 61 555.6 64 269. 8 67 028.9 62 471.2 53 472.3 50 669. 8
8 50 109.9 47 753.4 48 569. 8 52 682.3 48 742. 3 38 020. 1 14 125.4
9 50 456. 6 33 944. 2 35 241.5 37 957. 6 35 614.3 29 622.1 29 166. 5
10 86 293. 4 85 198.8 88 546. 5 62 586.7 87 550. 1 74 390. 1 69 437.6
3) H Hif g o AL SH AL AT AR AR 19 00 75 SR A AH B B E . A @0
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Table 6 Different weight function values
L RHL A RS A/ $ Eil A
(1,0 407 851 17 622
(0.9,0. 1 411 370 16 524
(0.8,0.2) 412 954 16 410
(0.7,0.3) 414 150 16 236
(0.6,0.4) 414 260 16 154
(0.5,0.5) 415 030 16 114
(0.4,0.6) 417 265 16 090
(0.3,0.7) 417 900 16 007
(0.2,0.8) 420 230 15 958
(0.1,0.9) 421 124 15 937

0,1) 431 680 15 897
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Table 7 Thermal power unit optimization output
th 1/ MW
i B
Gl G2 G3 G4 G5 G6 G7 G8 G9 G10

1 0 259. 466 0 84.005 0 0 79.937 0 48. 289 48. 301

2 207.345 195.193 0 31.196 0 0 81.483 0 44. 680 30.102

3 212.291 184. 815 0 89. 488 51. 356 42.080 78.084 27.753 22.886 46. 242

4 193.101 224. 305 54.838  75.046 55. 450 37.181 78.043 36.039 35.114 36.878

5 213.930 196.372 86.404 70.412 27.165 24.022 82.238 50.697 41.074 32.681

6 240,331 224,927 65.935 89.983 81.020 45.406  71.956 26.042 52.132 52.263

7 247.604 289. 306 72.670 123.177 54.047 46.955  47.957 29.339  54.501 39.439

8 220,275 304. 240 113.366  75.191 117. 382 49,447  77.572 33.496  54.869 54.157

9 271.425 361,218 110. 258 127.697 126. 315 49.571  79.847 22.062 46.741 54. 862
10 359.414 400.611 116,984 124,644 74.694 70.924  82.524 50.477  54.666 45. 059
11 287.771 391. 466 115.346 128.046 131. 615 70.826  80.820 54.930 54.878 54. 298
12 351.586 415,982 114.898  98.970 103. 232 71.858 84.742 49.137  54.895 54. 696
13 313.559 420.946 100. 757 129.653 90. 334 58.358  80.857 36.864  53.943 54.723
14 335.818 340.065 95.718 127.040 45. 300 58.968  71.408 22.993 47.602 50. 084
15 293.034 300.667 102.557  72.065 74.717 42.611  72.444 31.240  50.035 48.625
16 176.427 220.631 52.949 110.705 73.928 60. 344  77.944 16.168 36.020 44. 880
17 189.712 222.088 72.039 101.032 37.657 28.706 69.011 19.671  44.029 31.050
18 224.234 271.510 45.553  60.568 54. 810 57.973  66.369 16. 895  54.557 47.527
19 233.470 317. 349 81.470 98.771 59.719 35.306  57.899 52.043  49.370 54.597
20 227.359 354.583 127.608 123.454 105. 543 50.165 84.131 23.688  53.266 50. 196
21 275.206  329.683 101. 868  72.894 133.962 47.261  80.008 44,724 54.891 54.501
22 201.398 289.772 98.692 117.655 74.079 30.736  79.205 33.171  41.035 54. 251
23 163.962 266.498 47.684  79.968 74. 347 55.055 84.615 21.925  35.470 50.471
24 160.417 164. 466 75.973  62.198 73.049 26.869  69.998 11.570  36.504 38.952
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