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Fig.2 Block diagram of PI control based on
RBF neural network
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Fig.3 Control block diagram of converter
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Coordinated optimal operation strategy of thermal power-energy storage
considering demand response and life model of energy storage
CHEN Yanbo'?*?,WU Chao',JTIAO Yang',SUN Zhixiang', DAI Sai*,ZHANG Pu’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;

2. Qinghai Key Laboratory of Efficient Utilization of Clean Energy,Tus-Institute for Renewable Energy,

Qinghai University, Xining 810016, China;3. School of Engineering, Xining University, Xining 810016, China;

4. State Key Laboratory of Power Grid Safety and Energy Conservation,China Electric Power Research Institute,
Beijing 100192, China;

5. Beijing Electric Power Economic and Technological Research Institute Co.,Ltd.,Beijing 100055, China)
Abstract: Aiming at the peak regulation and consumption problems caused by the large-scale grid-connected
new energy,and the insufficient consideration of existing optimal scheduling strategy on the life cost of energy
storage,a coordinated optimal operation strategy of thermal power-energy storage considering demand response
and life model of energy storage is proposed. The upper layer guides the electricity consumption through
time-of-use electricity price,and the optimized load curve is obtained with the goal of minimizing the fluc-
tuation of net load,which aims to reduce the peak regulation pressure of thermal power-energy storage and
improve the consumption of new energy. The lower layer coordinates and optimizes the operation of wind
power, photovoltaic, thermal power and energy storage with the goal of minimizing the total scheduling cost
of the system. Considering the deep peak regulation of thermal power and embedding the life model of
energy storage in the optimal scheduling,the optimal operation mode of each power source and energy sto-
rage is obtained. Taking an actual system in a certain area as the example,the results show that the pro-
posed strategy can effectively improve the peak regulation pressure of the system,improve the consumption
capacity of new energy,reasonably reflect the life cost of energy storage,and improve the operation economy
of the system.

Key words: new energy consumption;demand response;deep peak regulation;life model of energy storage;

coordinated optimal operation

(E#% TR continued from page 7)

Application of SMES-VRB hybrid energy storage system based on
alterable frequency division point in wind power grid-connection
QIU Xiaoyan,MA Yani,ZHU Yingwei, WANG Peng,LEI Yong
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)
Abstract:In order to smooth the power fluctuations caused by wind power grid-connection,the HESS(Hybrid
Energy Storage System) composed of SMES(Superconducting Magnetic Energy Storage) and VRB(Vanadium
Redox flow Battery) is taken as the research object. A proportional integral controller based on RBF(Radial
Basis Function) neural network is designed for converter control. The control parameters can be changed
in real time according to the dynamic identification results of HESS, which is beneficial to HESS power
instruction tracking and DC side voltage stability. For the power distribution of wind power, the wavelet
packet decomposition is adopted. Firstly, according to the principle of “Able men are always busy”, the
frequency division points are set according to the change of energy storage,and the power of high and low
frequency is allocated flexibly, so as to make the energy storage space be utilized to a greater extent.
Then, based on the characteristics of high energy density and long service life of VRB, auxiliary power
support is given to SMES when charging or discharging power is insufficient,so as to help SMES quickly
recover to the optimal state,which is conducive to smooth wind power fluctuations more fully. The simulative
results on MATLAB / Simulink platform verify the advantages of the proposed method.
Key words: hybrid energy storage system; RBE neural network; SMES; VRB; alterable frequency division

point;optimal state of charge;wind power grid-connection;wavelet packet decomposition
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Table B1 Simulation parameters of HESS

ZHY A
RES0] 3-6-1
RBF M % P 4 5 5] 0.25
I S HOR R 2R np=0.2, n=0.15
HEF T 0.05
e 25 & /(KW-h) 0.5
BUE D)2 /KW 100
SMES T A L/ H 40
RER/ SN ENAY 1200
ELYL N L 2 /mF 4
HUE 2 B /(KW -h) 16
VRB BUE T # kW 200
FAp HL B RN B 800

% B2 HESS #9 SOC 7 Xig &
Table B2 SOC partition set of HESS

e
ﬁﬁ He SSOC,min SSOC,down SSOC,up SSOC,max

SMES 0.20 0.35 0.65 0.80
VRB 0.30 0.40 0.60 0.70
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