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Fig.1 Topology of equalizer
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Fig.2 Equivalent diagram of equalizer in [7,,7,] stage
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Table 1 Simulation parameters of circuit
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Fig.5 Waveforms of single battery charging current
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Parallel equalizer of double supercapacitors voltage doubling battery system
LIU Hongrui',ZHANG Kaixiang' ,ZHANG Bin',YIN Rong', QIAN Jing’
(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology,Kunming 650500, China;
2. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: The traditional capacitive serial equalizer uses the voltage difference between series single batte-
ries to realize the serial equilibrium between single batteries. Because the voltage difference between series
single batteries is small, the equalizer has low energy equilibrium efficiency and slow equilibrium speed.
For this, a parallel equalizer of double supercapacitors voltage doubling battery system is proposed. The
equalizer has the following two working modes: parallel energy reserve of double supercapacitors by parallel
equalizing discharge of multiple single batteries, and series energy release of double supercapacitors by
parallel equalizing charge of multiple single batteries. The proposed parallel equilibrium strategy can greatly
improve the equilibrium speed,the energy storage capacity of capacitor equilibrium is doubled through dou-
ble supercapacitors, and the equilibrium performance is not limited by the small voltage difference between
single batteries. The structure, working principle and control strategy of equalizer are introduced in detail.
The experimental platform of four series lithium-ion battery equalizer is established and its prototype is de-
signed,and the experimental results prove the feasibility and superiority of the proposed equalizer.
Key words: double supercapacitors; electric batteries; energy storage; voltage doubling equilibrium; parallel

equalization ; control
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Day-ahead economic coordination dispatch model of electricity-heat microgrid
considering P2H and fuel cells
CAI Qingin,XIAO Yu,ZHU Yongqgiang
(School of Electrical and Electronic Engineering,North China Electric Power University, Beijing 102206, China)
Abstract: With the increasing proportion of wind and photovoltaic power in the micro-energy network, the
development of diversified energy storage technologies will relieve the pressure of energy scheduling caused
by the fluctuations of wind and solar energy. Therefore,it is proposed to combine P2H (Power to Hydro-
gen) with FC(Fuel Cell) as the flexible resource of electricity-heat microgrid to participate in the energy dis-
patch of microgrid. Under this background,the day-ahead economic coordination dispatch model of electricity-
heat microgrid containing wind power, photovoltaic power, P2H, FC, gas turbine and electric boiler is built.
Taking the minimum daily operation cost of microgrid as the objective function,and considering the output
constraint of each device, the effects of P2H and FC on dispatch in both off-grid operation mode and
grid-connected operation mode are analyzed respectively. CPLEX solver is used to solve the model,and the
results of an example show that the proposed dispatch model is reasonable.

Key words:power to hydrogen;fuel cells;electricity-heat microgrid;day-ahead dispatch;coordination dispatch
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Fig.A3 Schematic diagram of single battery voltage sampling
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Fig.B2 Prototype of equalization circuit



