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Unit commitment using an improved lagrangian relaxation method

HE Xiao-yu, ZHANG Li-zi, XIE Guo-hui
(School of Electrical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: This paper proposes an improved lagrangian relaxation approach for the unit commitment problem. This method has
improved the following three aspects: first, a heuristic sorting method is used to get better initial lagrangian multipliers; second, the
total cost of solving the single-unit problem by dynamic programming is reduced to achieve a better commitment start stop decision;
at last, the optimization strategy of adaptive subgradient combined with aggregative projection subgradient is applied to accelerate the
convergence. Simulation examples with the number of generating units in the range of 10 to 100 show that the two strategies used
alternately can alleviate the oscillation and speed up convergence.
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Tab.1 Solution for 10-unit system

I B e L4l
1123 [4]|5]6]7]|8[9]10
1 700 1{1/0[0JOfJO]JO|O]O]O
2 750 1{1/0[0JOfJO]JO|O]O]O
3 850 1{1/0[O0]J1|]O0JO|JO]O]O
4 950 1[{1[0]J]0|J1]0]0O]O]|O]O
5 1000 1|11 [1]1]0]JO0O|JO]O]O
6 1100 1|11 [1]1]0]JO0O|JO]O]O
7 1150 I (1|1 ]1]1]0]0]0]0]O
8 1200 I (1 [1]1]1]0]0]0]0]O
9 1300 L1 (1|1 ]J1]1]1]0]0]0
10 1 400 1|1 |1 (1)1 [1T]1]1]0]O
11 1450 L1 |11 )11 |1|]1[]1]0
12 1500 L1 jrf1j1rfrjrjrf1ji1
13 1 400 1|11 (1)1 [1]1]1]0O0]O
14 1300 1|11 [1)]1[1]1]/]0]0O0]O
15 1200 1|11 [1]1]/]0]O0O|JO]O]O
16 1050 1|11 |1]1]/0]O0|JO]O]O
17 1000 1|1 |1 [1]1]/]0]0O|JO]O]O
18 1100 1|11 [1]1]/]0]O0|JO]O]O
19 1200 I (1 [1]1]1]0]0]0]0]O
20 1 400 L1 (1|1 ]J1]1]1]1]0]0
21 1300 L1 (1|1 ]1]1]1]0]0]0
22 1100 1{1/0[O0]1[T]1]0[]0O]O
23 900 1{1/0[0]1[0]O|O][O]O
24 800 1{1]/]0]0JOfO]JO|JO]O]O
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Tab.2 Comparison of total production costs of 10-unit
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Tab.3 Comparison of total production costs
VAR SR/ $
10 20 40 60 80 100

P

LR |565825[1130660|2 258 5033394 066 |4 526 022 |5 657 277

GA |565825[1126243|2251911|3 3766254 504 933 |5 627 437

EP (564 551|1125494|2249093|3371611|4498479|5 623 885

LRGA|564 800(1 122 622 (2242 178 |3 375 065 |4 501 844 |5 613 127

GAUC|563 977( 1 128 098 | 2 249 790 | 3 384 293 |4 505 614 | 5 626 514

ILR |563478|1 128 1922257 8283391 59345227115 651 151
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