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Abstract This paper introduces two-stage stochastic model of unit commitment with wind farms.
The objective cost of the model is divided into generating cost of thermal units and load shedding
penalty cost. Due to the randomness of wind power, the latter cost is in the form of expectation. At the
same time, a SAA-adaptive multi-cut L-shaped algorithm is proposed, where the sample average
approximation (SAA) theory translates the proposed model into a certain one and the Adaptive
multi-cut L-shaped algorithm solves the model. A kind of global assist variables is employed to save
history optimal cuts and set upper limit of the main model’s constraint number. The iteration number of
the proposed one is between the single-cut and multi-cut L-Shaped methods, while the computing time
is the least. Finally, 3-uint, 10-unit and 100 unit systems are simulated with different sample numbers.
The results verify the convergence and validity of the proposed model, and show the correctness of
dealing with uncertainty of wind power with more samples.
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Tab.2 Comparison of three algorithms
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Fig.1 The convergence curves of three algorithms
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Tab.3 The results of SAA-adaptive multi-cut algorithm

FEAK mAS TR LR T 52 7%
200 67 805 67 779 67 976 197.0 3769.1
400 67 817 67 810 67 898 88.1 3671.2
600 67 773 67 806 67 884 78.6 3329.0
800 67 790 67 770 67 828 57.9 3298.5

1000 67 789 67 808 67 862 54.0 3259.7
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Fig.2 The comparison of wind power forecast
and active power gap
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Tab.4 The results of SAA-adaptive multi-cut algorithm

FEA% meftzims PR ER IF] Bt Ji
1000 545724 545831 546283 17314 30942
2000 546 063 545876 547281 14516 24707
3000 545633 545623 547278 14055 19845

4.3 50/100 Hl &%

¥ 10 HLE M P LA B0 43 309 B 5 £ R0 10 £%,
¥ A7 RO RHIL A L B A N A5 05, 4 A 2 50
HL 24 i BEAT 100 HL 24 BB X T {8 He &



31 &8 16 #*  ES

B XL W2 20 & B B BE LR 7R Ry . o5 33k 592 179

B3 = Ak e St £k

Fig.3 The convergence curves of three algorithms
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Tab.5 The results of SAA-adaptive multi-cut algorithm
U B FEAKL mb e lis FR i3 I B3 i 7%

1000 2725579 2726120 2737105 10985 793 550

50 2000 2724830 2724060 2732618 8558 767675

3000 272996 2725775 2733803 8028 716125

1000 5418094 5418447 5440326 21879 3.7x10°
100 2000 5419883 5419065 5439081 20016 3.6x10°
3000 5419925 5419811 5439782 19 971 2.6Xx10°
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Fig.4 The convergence curves of three algorithms
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