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Abstract

Abstract: The joint optimization problem of energy management and demand response were studied in
order to reduce the long-run cost of electricity users equipped with energy storage unit and smart
applications, and to increase their benefits meanwhile. The goals were achieved by controlling both the
energy storage unit (charging, discharging, or idle) and the load service (access or delay). Based on the
random nature of solar photovoltaic, load demand electricity and electricity price, the joint optimization
problem was modeled as infinite-horizon Markov decision process model, and Q-learning algorithm was
proposed to find the optimal solution. Simulation results show that the joint control increases the user's
long-term income.

Keywords
smart grid, management of energy storage, demand response, MDP, reinforcement learning

Recommended Citation
Gao Xueying, Tang Hao, Miao Gangzhong, Ping Zhaowu. Joint Optimization Control of Energy Storage
System Management and Demand Response[J]. Journal of System Simulation, 2016, 28(5): 1165-1172.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol28/iss5/22


https://dc-china-simulation.researchcommons.org/journal/vol28/iss5/22
https://dc-china-simulation.researchcommons.org/journal/vol28/iss5/22

Gao et al.: Joint Optimization Control of Energy Storage System Management an

%528 %55 5 W RGN HFERO Vol. 28 No. 5

2016 45 A Journal of System Simulation May, 2016

it e AR S5 e B 1A P 55 7 S i B BBk 5 DA 42

&E%, BR, wAlY, FAK

(AL 5 A TR B, 22 SL 230009)

WL A TSR LR A LRG0 R P RIS, AR T AR REAT R
o) L BEARAC I AL, AL (LR, Ak, WE)ATTHN AFSEEEN, REAN)BATL
WAEh). #Z QFES] b B R BSEAIAE H B, R IIFEARL . FHAEERAX
& B AT EERAFE, JFE RO AL [T REE G T 75 G R T A AR TERE, S Q F
T I AR AL AR LT RIE. Uy Btk R IR MACTE ) o st v, s A 42 1) SR A F Ko oL 4% 41
1E R P RAFT L e KA EA,

Kb AFAew M AT, FRwmE; DRI RARSAE; RF

W 4325 TP202 kAR RS A VEESS . 1004-731X (2016) 05-1165-08

Joint Optimization Control of Energy Storage System Management and Demand Response
Gao Xueying, Tang Hao, Miao Gangzhong, Ping Zhaowu

(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: The joint optimization problem of energy management and demand response were studied in order
to reduce the long-run cost of electricity users equipped with energy storage unit and smart applications, and
to increase their benefits meanwhile. The goals were achieved by controlling both the energy storage unit
(charging, discharging, or idle) and the load service (access or delay). Based on the random nature of solar
photovoltaic, load demand electricity and electricity price, the joint optimization problem was modeled as
infinite-horizon Markov decision process model, and Q-learning algorithm was proposed to find the optimal
solution. Simulation results show that the joint control increases the user’s long-term income.
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