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Optimized nonintrusive load disaggregation method using particle swarm optimization algorithm

LI Ruyi', HUANG Mingshan', ZHOU Dongguo®, ZHOU Hong?, HU Wenshan®
(1. Henan Xuji Instrument Co., Ltd., Xuchang 461000, China;
2. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Nonintrusive load disaggregation is a kind of method for recognizing the state of appliances by using the
current and voltage in the power bus. However, the obtained results are usually not coincided with the actual results,
because of the fluctuation of current and voltage. To promote the performance of disaggregation, the effective features are
built by the harmonic of current and the feature of real power. And particularly, the measurement function which is
utilized to combine the harmonic of current and the feature of real power together is introduced into the fitness function
inherent in the particle swarm optimization (PSO) algorithm, thus finding the optimal results of energy disaggregation
using PSO algorithm. Finally, experiments are performed on the hardware equipment developed by our Labs. The results
demonstrate the good performance for energy disaggregation online.
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Fig. 1 System diagram of non-intrusive load disaggregation
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Fig. 2 Representation of current based on atom basis

and its approximation
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Fig. 4 Model of non-intrusive load monitoring device
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Table 1 Power information of devices

H LA [EU3E HL A £ 3 Jré/K AR HIERT M AL
TR /W 1121.1 31.2 61.1 1752.2 624.4 979.9 606.8 248.0
# 2 RAREES TET R 15 XiERRE
Table 2 Harmonic value of device in home
B TR A £ 2 i Jré /K AR HIERT M AL
1 7.293 5 0.2079 0.3829 11.201 8 3.9451 6.2756 3.8503 1.572 8
2 0.356 1 0.000 5 0.0057 0.0055 0.004 5 0.004 4 0.002 8 0.001 7
3 3.4420 0.022 8 0.290 1 0.1225 0.072 6 0.526 1 03135 0.038 8
4 0.190 7 0.000 5 0.003 9 0.003 4 0.000 5 0.004 7 0.002 0 0.000 5
5 0.946 6 0.0186 0.164 7 0.1144 0.024 2 0.108 4 0.064 5 0.0659
6 0.0823 0.000 8 0.002 8 0.004 9 0.002 2 0.002 4 0.002 0 0.000 6
7 0.3432 0.016 0 0.058 2 0.086 4 0.0210 0.0195 0.013 8 0.010 6
8 0.0223 0.000 4 0.001 8 0.003 3 0.000 6 0.000 7 0.002 9 0.000 2
9 0.1852 0.0152 0.004 6 0.054 8 0.0347 0.038 6 0.024 2 0.0169
10 0.0184 0.000 5 0.0009 0.000 4 0.001 1 0.001 0 0.001 5 0.001 2
11 0.066 8 0.0117 0.007 2 0.0363 0.0249 0.0153 0.008 6 0.0114
12 0.021 4 0.000 4 0.001 1 0.004 2 0.000 4 0.001 0 0.000 5 0.000 7
13 0.0315 0.009 0 0.006 1 0.070 4 0.022 1 0.0102 0.0059 0.023 8
14 0.016 0 0.000 4 0.000 7 0.003 6 0.000 7 0.001 1 0.000 5 0.000 6
15 0.0379 0.006 3 0.0211 0.0377 0.0158 0.003 9 0.003 6 0.0212
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Fig. 5 Current and harmonic value of devices
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Table 3 Results of non-intrusive load disaggregation

S 1 S 2 S5 3
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Table 4 Examples of non-intrusive load disaggregation
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Fig. 6 Current value and its harmonic of tests
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Table 5 Results of examples of non-intrusive load disaggregation
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W) 1 0 1 1 0 0 1 0 0
PSO+3((6) k) 2 1 0 0 0 0 1 0 0
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W) 1 0 1 1 0 0 1 0 0
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W) 3 1 1 0 0 0 1 1 1
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Fig. 7 Convergence of PSO algorithm
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