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Distributed optimization algorithm for energy management in multi-agent based
smart buildings

LU Fengying, SHI Dayang, XUE Wenjun
(Shandong Provincial Architecture Design & Research Institute Co.,Ltd.,Jinan 250001, China)

Abstract: In order to improve the economic benefit of electric energy utilization, the energy management problem
of intelligent buildings in isolated island operation mode is studied. Based on the social welfare maximization
model, the scheduling and cost models of loads, distributed generators and battery energy storage systems are
established. In addition, distributed observer is designed to estimate the total energy mismatch between supply and
demand of buildings, and a distributed optimization scheduling strategy for intelligent buildings is designed based
on the alternate-direction multiplier method. The simulation results show that this algorithm can effectively dispatch
power generation and electrical equipment, realize global economic optimization in a distributed way, avoid the risk
of user privacy leakage under centralized control and reduce the computational burden of central controller.
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Tab. 1 Parameter table of equipment at power generation side

KM REHLL KHENL2 KREPL3 fEREL  fERE2
al¥M™? 0.08 0.1 0.12 0 0
BiE-MWh™! 5 6.5 8 0 0
yl¥-nt 8 9 10 0 0
AP; IMW 40 35 35 0 0
AP; IMW —15 —10 —10 0 0
P,/SHIMW 100 75 80 30 35
P,/ St IMW 10 15 20 25 30
E,IMW:h 0 0 0 85 140
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Tab. 2 User side parameters

F BT 1 2
a/y-MW Zh? 0.14 0.16
b/¥-MW-h™* 12 14
B; MW 65 70
Pimw 15 10
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Fig. 1 Iterative process of power supply and demand balance
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