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Disaggregation for non-invasive domestic appliances based on the improved
chicken swarm optimization algorithm

XU Yixun', LI Wang', LI Dongdong', YOU Xinchao®
(1. School of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. Shanghai Helian Communication Engineering Co., Ltd., Shanghai 201108, China)

Abstract: Considering that the current of domestic appliances in steady work condition has the characteristics of linear
superposition, the disaggregation algorithm for non-invasive domestic appliance loads is proposed. And this new
algorithm features in taking the fundamental current and harmonic current of the steady domestic appliance loads as load
characteristics. By marking any work condition of the domestic appliance load with “0” and “1”, which means only two
states are available, close and open, the issue of domestic appliance loads aggregation can be turned into optimization and
the work condition of each domestic appliance load will be identified via the improved chicken swarm optimization
algorithm. Case study verifies this algorithm is of higher load accuracy and broader availability conductive to the
popularization and application for the non-invasive domestic appliance loads identification technology.
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Table 1 Domestic appliance load model characteristic parameters
PLiR N SERRML SRR SUOEMRME SUOBREAIN UGEIIRE UGB BIERIEM -BUGEAA
PEAHL 5.905 8 0.553 6 0.2918 2.5200 0.126 4 1.1822 0.027 1 0.6158
L 26.441 4 1.5790 0.4510 0.158 8 0.249 4 2.806 7 0.050 7 1.876 5
[Cei3e 20.1829 1.407 8 7.1787 24618 2.786 1 0.4383 0.906 0 1.356 5
HH— 12.733 6 1.566 1 0.1282 0.028 6 0.187 8 2.176 2 0.0722 2.5349
KB ARE - 157479 1.5732 1.2237 1.398 6 0.467 8 2.039 8 0.097 5 2.6233
FHRET 117311 1.590 8 1.2559 1.6526 02188 0.816 4 0.2357 1.3752
FHREF= 195683 1.5730 0.268 4 0.307 3 0.3217 23425 0.138 8 0.206 6
LY 43258 1.580 0.059 4 0.1207 0.037 6 2.4413 0.0195 1.5525
ELiEn 14.500 6 1.5714 0.170 8 0.065 4 0.173 4 23138 0.073 6 29523
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Fig. 1 Washing machine working alone
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Fig. 2 Washer and dryer working simultaneously
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Table 2 Load recognition accuracy

. BRSOl BHOY R L

T &; VU AR B MERE
iR/ (%) iR/ (%)
K 20 10 50 20 100
FhRE= 20 13 65 19 95
EEEn 20 8 40 18 90
VEAHL 20 10 50 20 100
VEAHL. HETFHL 20 7 35 19 95
Wb KA 20 6 30 18 90
SEUER 45 95
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