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Research of the microscopic signatures of residential loads for NILM

ZHENG Xiao-xia, LIU Qing-qiang, LIN Shun-fu, LI Dong-dong, ZHANG Ming
(College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Nonintrusive load monitoring (NILM) is an important development direction of the future load monitoring, the
development of innovative service product based on NILM needs to carry out a detailed study on application base of NILM. First, the
application system of NILM is established; second, the realization principle of identification algorithm in system is proposed. The
study of load signatures is the foundation of NILM, the development of all kinds of innovative service product must be based on the
load signature research. At last, this paper conducts the research on the microscopic signatures of the typical residential loads and
builds their electrical modeling. Several microscopic signature values are extracted from measured current waveforms, such as crest
factor, peak and rms values of transient power, area and slop factor of V-I curve, etc, and the calculation method of the load signature
values is proposed. Research work and achievement lay the foundation for subsequent electricity visualization research based on
NILM.
This work is supported by National Natural Science Foundation of China (No. 51207088).
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Fig. 3 Electrical appliance steady-state current graph
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Table 2 Current curve eigenvalues in the steady-state operation

of all electrical equipment
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Fig. 6 Active and reactive power comparison of each appliance
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Table 4 Instantaneous power waveform signatures
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Table 6 Switching characteristics signature
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Fig. 13 Switching characteristics comparison chart
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