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Abstract: An accelerating generalized Benders decomposition method(AGBDM) is presented for
the unit commitment (UC) problem with CO;-emission: An approximate mixed integer quad-
ratic programming model for the related problem is established by some linearization technique
first;then an integer cut is put forward according to the characteristics of the UC problem,
which is simple but highly efficient, and AGBDM is proposed for solving the corresponding
model of the UC problem,which is based on the integer cut and some other strengthening tech-
niques;the proposed AGBDM is used to solve the six systems which range in size from 10 to
100 units with 24 h finally. The simulation results and the comparison results with other meth-
ods show that the proposed method is efficient,and it proposes a new approach for solving the
relevant unit commitment problem.

Key words: unit commitment, mixed integer quadratic programming, integer cut, accelerating
generalized Benders decomposition
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Table 1  The results of three algorithms for 10 ~100 units and

24 hours

HL4 % GBDM RBDM AGBDM

Tfuumnli)f; Niter E:(f);)t Niter E:(S);)t Niter C(lzgj Egs)t
10 5 565,537 2 563,938 1 2.73 564,209
20 5 1,123,619 2 1,123,642 1 12.33 1,124,385
40 4 2,243,646 2 2,243,787 1 19.77 2,242,285
60 4 3,363,876 2 3,363,760 1 23.97 3,362,160
80 4 4,485,443 2 4,481,813 1 44.70 4,480,721
100 3 5,603,496 2 5,603,450 1 65.31 5,601,020
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Table 2 The results of different algorithms for 10~ 100 units and 24 hours ( $ )
HLLH %
Number LR MILP CONE OAM OIAM AGBDM
of units
10 563,977 — 564,531 564,627 563,938 564,209
20 1.123.297 — 1,124,713 1,123,744 1,123,297 1,124,385
40 2,244,237 2,244,369 2,243,959 2,242,981 2,242,285
60 3,363,491 — 3,363,758 3,362,797 3,360,820 3,362,160
80 4,485,633 — 4,484,357 4,485,212 4,481,611 4,480,721
100 5,605,678 5,602,253 5,603,728 5,603,289 5,600,210 5,601,020
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Table 3  System for 10 ~ 100 units and 24 hours ( with ramp

rate constraints)

ML 5

Number CPU(s) Niter Cost( $)

of units
10 2.53 1 568,871
20 14.12 1 1,133,965
40 24. 89 1 2,264,350
60 65.97 1 3,394,252
80 87.19 1 4,526,773
100 110. 17 1 5,660,380
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Table 4 Unit scheduling and corresponding costs for the 10 units and 24 hours system

B HLAL Unit _CO. Hek
Hour CO,-emission

1 2 3 4 5 6 7 8 9 10 (Ton)
1 455 250 0 0 0 0 0 0 0 6 827
2 455 295 0 0 0 0 0 0 0 7 547
3 455 265 0 130 0 0 0 0 0 0 7728
4 455 235 130 130 0 0 0 0 0 0 7965
5 455 285 130 130 0 0 0 0 0 0 8 654
6 455 360 130 130 25 0 0 0 0 0 10 226
7 455 410 130 130 25 0 0 0 0 0 11 305
8 455 455 130 130 25 0 0 0 0 0 12 410
9 455 455 130 130 85 20 25 0 0 0 12 927
10 455 455 130 130 162 33 25 10 0 0 13 558
11 455 455 130 130 162 73 25 10 10 0 13 866
12 455 455 130 130 162 80 25 43 10 10 14 154
13 455 455 130 130 162 33 25 10 0 0 13 558
14 455 455 130 130 85 20 25 0 0 0 12 927
15 455 455 130 130 25 0 0 0 0 0 12 410
16 455 310 130 130 25 0 0 0 0 0 9 302
17 455 260 130 130 25 0 0 0 0 0 8 536
18 455 360 130 130 25 0 0 0 0 0 10 226
19 455 455 130 130 25 0 0 0 0 0 12 410
20 455 455 130 130 162 33 25 10 0 0 13 558
21 455 455 130 130 85 20 25 0 0 0 12 927
22 455 340 130 130 0 20 25 0 0 0 10 113
23 455 315 130 0 0 0 0 0 0 0 8 510
24 455 345 0 0 0 0 0 0 0 0 8423
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