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Non-intrusive power load monitoring and identification for
residential power consumption
CHEN Fei, YANG Chao
(School of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] In the process of non—invasive load monitoring and identification of residential power consumption, the detection of
load switching time and accurate identification of load type is an important part of research. This paper proposes a non-—invasive
power load monitoring and identification algorithm for residential power consumption. Firstly, a change point detection algorithm
based on short—term link comparison is proposed, which can accurately detect the load switching time. Then, the steady - state
characteristics of the load is extracted with high precision, and the ant lion optimization ( LGSALO) support vector machine
algorithm is used to realize the household power load identification. The experimental results show that the proposed change point
detection algorithm and load identification method have high accuracy in the practical application process.
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Fig. 1 Flow chart of change point detection in short—term link comparison
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Fig. 2 Detection process of judgment window
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Fig. 3 Verification process of verification window
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Fig. 10 Mixed change point detection of refrigerator and air compressor
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Fig. 11 LGSALO-SVM algorithm flow chart
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Tab. 1 Detection algorithm based on short—term link ratio

HL A% FEAA S TP FP FN FM
UKAH 50 50 4 0 0.96
AL 13 13 0 0 1
L iN 8 8 0 0 1
FTEIHL 50 48 4 2 0.94
2SR 20 20 0 0 1
BE ) 30 29 1 1 0.97
UKERRIZS RGN 12 11 1 1 0.92
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Tab. 2 Detection based on CUSUM algorithm

H 2 BEARANE TP FP FN FM

UKAE 50 46 22 4 0.78
AL 13 11 1 2 0.88
WAL 8 7 0 1 0.93
FTEIHL 50 45 36 5 0.69
SRR 20 18 2 2 0.9
B3} 30 27 1 3 0.93
UKERRAS SURMHL 12 10 7 2 0.69
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Tab. 3 Accuracy of six kinds of household load identification ( %)

AR 2SR GSALO-SVM  ALO-SVM 645 SVM
VKA 99 99.5 99
e 100 100 100
WAL 100 100 100
FTERHL 100 99 39
R 100 83 100
BE3) 100 100 100
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