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Multi-objective optimal operation of distributed energy storage considering
user demand response under time-of-use price
WANG Shouxiang',ZHANG Shantao', WANG Kai',HUANG Bibin®
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;

2. State Grid Energy Research Institute, Beijing 102209, China)
Abstract : The minimum of distribution network loss and voltage deviation is taken as the optimization
objective, and a multi-objective optimal model of distributed energy storage is established considering user
demand response under time-of-use price. Distributed energy storage is explored to improve the operation
level of distribution network by the dynamic combination of user demand response under time-of-use price.
An improved genetic algorithm is presented to solve the optimal model. The test results prove that the
multi-objective optimization operation of distributed energy storage considering user demand response under
time-of-use price can effectively reduce the distribution network loss and the voltage deviation. It also shows
that the improved genetic algorithm has the characteristics of faster evolution speed and better solution re-
sults.
Key words: distributed energy storage; distribution network ; time-of-use price; demand response; genetic algo-

rithms ; optimization
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Capacity configuration method of flywheel energy storage system considering
power characteristics of generation-energy storage-load
WANG Yufei, WANG Chenglong, XUE Hua,XU Wenfa
(College of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China)

Abstract:In the application scenario of DC fast charging station of electric vehicles,a capacity configuration
method of flywheel energy storage system considering power characteristics of generation-energy storage-load
is proposed to limit the ramp rate of grid power and compensate the bus voltage drop. Firstly,according to
the power relationship of generation-energy storage-load,the ratio of the increment of flywheel’s mechanical
angular velocity to the bus voltage sag amplitude is approximately a function of time. According to the
power characteristics of grid-side converter in the fast charging station, it is deduced that the relationship
between the maximum grid power ramp rate and the maximum sag amplitude of bus voltage is approximately
proportional. Then, for the fast charging load with different rated power,the setting of the rotational inertia
of flywheel rotor and the initial mechanical angular velocity is emphatically discussed,and the capacity cons-
traints of the energy storage converter of the flywheel side are analyzed,on the basis of satisfying the DC
bus voltage level and the electromagnetic constraint of permanent magnet synchronous motor. Finally, the
system simulation model is built in MATLAB / Simulink to verify the correctness of the capacity configura-
tion method of flywheel energy storage system.

Key words: electric vehicles; DC fast charging station; flywheel energy storage system;ramp rate of grid

power;bus voltage ;rotational inertia;mechanical angular velocity;capacity configuration;power characteristics
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Table A1 Part of system parameters

ZH BB S Bl
HLR 2R B Vonia/V 380 B LR X % p 4
P& HLUK Liine/mH 2.0 M R KK 1.5/2.5
REZRHL IR Vao/ V 700 GSC bl R Ky 0.5
HIRM A Co/mF 4.0 GSC 7 RH Kgi 5
SE T HLBH RymQ 0.22 FSC #3# Lh 5 REL Kop 0.6
SETFE d flFR Le/mH 0.4 FSC ##Fr R Koi 0.1
SE TR q L Le/mH 0.4 FSC HLE LB R 3 K 5
BT W BE P/ Wh 0.128 FSC HEF /> REL K 1
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