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Scheduling of Interruptible Load
Based on Binary Particle Swarm Optimization
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Abstract: Interruptible Loads ( ILs) represent highly valuable demand side resources. With regards to the scheduling of

interruptible loads this paper investigates the use of binary particle swarm optimization ( BPSO) to schedule a number of

ILs whose operational characteristics are different over 16 hours. The scheduling objective is to achieve the requirement

of hourly curtailments while satisfying the operational constraints of the interruptible loads minimizing the payments and

the frequency of interruptions. This multi-ebjective optimization problem was simplified to a single objective function by

weight. Simulation results are presented to validate the method.
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Table 1 Minimum required curtailments
P P t kW t kW
euc ev*
1 881 9 683
3 2 0 10 878
3 179 11 500
BPSO 4 1290 12 629
5 659 13 382
8 ( FDP)
6 878 14 189
7 786 15 425
8 854 16 1166
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Table 2 Interruptible load characteristics
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Table 3 Curtailment schedule with BPSO
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( 19 ) 216 x 19 3.26 x 1091 Table 4 The results for curtailment BPSO
250
1881 088.93
383 819. 35
N /% 20. 40
500 125 000 1818961.20
7 5951 289. 60
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Fig.2 The inprovement of fitmess with increasing iterations
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Table 5 Result using FDP and BPSO
n kW FDP/kW BPSO/kW
kW
1 900 1 040 114 900 0 900 0
2 0 956 956 0 0 0 0
3 200 1376 1176 200 0 200 0
4 1300 1404 104 1300 0 1320 20
5 670 992 322 678 8 672 2
6 830 1112 232 890 10 884 4
7 790 680 -110 794 4 792 2
8 860 1 036 276 860 0 860 0
9 700 1052 352 704 4 700 0
10 830 952 72 1007 27 880 0
11 540 932 392 549 9 540 0
12 640 1576 936 641 1 640 0
13 400 752 352 400 0 404 4
14 200 812 612 200 0 200 0
15 430 320 -110 430 0 432 2
16 1170 984 - 186 1170 0 1176 6
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Fig.3 Resmits for cartailment using BRSO
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BPSO 6 500 50 000
3 3 Table 6 Comparison between iterating 500 and 50 000
15 50 000 500
937 757. 42 9371797. 41
(1) ; 73 618.29 73 658.29
( 2) ’ 1% 7.85 7.84
927 139. 60 927 439. 60
( 3) : 5633 144.40 5951 289. 60
(4) 18 032. 19 178. 32
) 7
( 5) Table 7 Comparison between constraints and non-constraint
’ 1 4 4 0
2 9 7 -2
3 7 3 -4
. PSO ! ° ’ "
5 4 6 2
6 7 4 -3
7 8 7 -1
8 7 7 0
9 10 4 -6
10 4 6 2
6 500 50 000 11 9 6 -3
12 5 4 -1
13 7 5 -2
7 A 14 3 6 3
15 4 1 -3
7 16 6 3 -3
17 4 5 1
18 8 4 -4
(6) 19 7 2 -5
119 87 -32
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