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Intelligent optimization algorithms for multi-period dispatch of interruptible loads
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2. Department of Automation, Shanghai University, Shanghai 200072, China)

Abstract: Interruptible load dispatch problem with multi-period and multi-interruptible-load is usually a multi-objective combinatorial
optimization problem. First, a multi-period and multi-objective interruptible load dispatch model is proposed, in which several
objectives, such as minimizing the interruption payments and interruption frequency, can be included. The characteristics of
different interruptible loads and the time period coupled constraints are also considered. Second, a solution method using discrete
binary particle swarm optimization (BPSO) is developed for the multi-period and multi-objective interruptible load dispatch
model. Numerical simulation for an interruptible load dispatch problem with 19 interruptible customers and 16 time periods
demonstrates the effectiveness of the method. Comparisons between the simulation results produced by the BPSO and the genetic
algorithm (GA) show that the BPSO can obtain better solutions than that of the GA.
This work is supported by National Natural Science Foundation of China(No. 70871074).
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Tab.1 The required minimum hourly curtailment

t AC (0 / kW t AC (0 / kW
1 110 9 600
2 230 10 610
3 450 11 660
4 680 12 700
5 770 13 570
6 800 14 410
7 750 15 230
8 640 16 130
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Tab.2 Interruptible load characteristics

) C () max (i) min (i) Total (i) p (i) /JC
l kW /h /h /h /kWh
1 320 4 2 8 2.38
2 200 4 2 8 2.57
3 80 4 2 8 1.69
4 84 4 2 8 1.69
5 100 4 2 8 1.92
6 160 4 2 8 2.36
7 100 3 1 6 1.92
8 60 3 1 6 1.69
9 200 3 1 6 2.57
10 40 4 1 8 1.69
11 40 3 1 8 1.69
12 72 3 3 6 1.69
13 140 4 3 8 2.14
14 80 3 3 6 1.69
15 40 3 3 6 2.57
16 180 3 3 6 2.57
17 180 4 2 8 2.57
18 160 4 2 8 2.36
19 60 4 2 8 1.69
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Tab.3 Best solution produced by BPSO and GA
ENAH hWAMESRH] /o6 TR IR
BPSO 20397 19 297 31
GA 22210 20710 31
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Tab.4 Best schedule produced by BPSO and GA

, Bl IR

BPSO GA
1 6 9
2 4,18 10, 14,16,19
3 4,13,17,19 1,10,14,19
4 1,7, 13,14,19 1,4,10,13, 18
5 1,3,5,13, 14, 19 1,2,4,11,13
6 1,3,5, 14, 16, 19 2,3,4,9,13,17
7 2,3,5,9,16 3,4,5,7,9,10, 16
8 2,5,16,18 1,5,9,14
9 2,8,17,18 1,5, 10, 14, 19
10 2,3,6,17 1,9, 10, 18
11 1,3,6,10,12 1,6, 10, 18
12 1,3,5,7,10,12 2,5,6,16,19
13 2,5,13,16 2,5,7,8,13
14 2,11,13,15 2,5,13
15 4,18 13,17
16 4,14 4,14
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Fig.1 Schedule of BPSO and GA
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Tab.5 Average performance of BPSO and GA

TRNRECEIE ATRAEE PSR /s
BPSO 21072 29 326
GA 23823 21 30.5
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Fig.2 Convergences of BPSO and GA
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