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Abstract: With the integration of multi-energy networks and
the rapid development of energy Internet technology, house-
hold energy management plays an important role in solving the
problem of supply and demand of each energy network node.
Most of the existing household energy consumption manage-
ment is optimized for the known power load, while the diversi-
fication of the types of electrical equipments and the sudden in-
crease of electrical equipments are not considered. On the basis
of the noninvasive load monitoring (abbr. NILM) algorithm, the
household load electricity consumption law and information
that provide data support for household smart energy manage-
ment can be effectively obtained. A multi-objective optimiza-
tion model of smart home energy consumption, in which the
household electricity cost, temperature, time and comfort level
were taken as objective functions, was established, and the con-

trollable load, EV and energy storage system were analyzed and

AR E H,2022,39(4)

corresponding mathematical models were proposed and solved
by particle swarm algorithm. Simulation results show that based
on NILM algorithm and only considering electricity cost and
comfort level, the home power utilization cost can reduced by
72.5%. When user-controllable power load increases, the con-
trol strategy can be updated by NILM in realtime to decrease
user’ s electricity utilization cost. Results of multiple calcula-
tions for different users show that the net cost and computing
time fluctuate slightly, thus the rationality and reliability of the
NILM algorithm can meet the requirements of family intelli-

gent energy consumption.

Keywords: intelligent energy management; nonintrusive load
monitoring; multi-objective optimization; particle swarm op-

timization algorithm
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Table 1 Type and power range of household electric loads
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Table 2 NILM algorithm-based analysis on operating data
of household controlled load
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net cost under different modes
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Table 4 Statistics of different users’ family
costs and computation time
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