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Fig.1 Topology of bidirectional DC/DC converter
with full-bridge and Boost half-bridge
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Fig.2 Theoretical operating waveforms of
converter under TPS control
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Bidirectional DC/DC converter based on PWM plus dual phase-shift control
for microgrid storage system
YAN Kun,WANG Hui,QI Wenlong, TAN Xingguo
(School of Electrical Engineering,Shandong University,Ji’nan 250061, China)

Abstract: In order to eliminate the harmful influence of voltage fluctuation existing in the energy storage
devices and DC bus of microgrid energy storage system on the converter operation and the energy loss
caused by the circulating power,a control strategy of PDPS(PWM plus Dual Phase-Shift) is proposed based
on the topology of bidirectional DC/DC converter with full-bridge at the primary side and Boost half-bridge
at the secondary side. The improvements of converter operating characteristics brought by the proposed
strategy during the converter port voltage fluctuation are analyzed. As the single H-bridge dual phase-shift
control may completely eliminate the circulating power throughout the phase-shift range only when the
converter port voltage is matched,the PWM control is applied to improve the effect of circulating power
elimination for enhancing the system operational efficiency in wide variation range of port voltage. The
mathematical converter model with PDPS control strategy is established,and its characteristic is compared
with that of the converter model with traditional phase-shift control strategy. The PDPS control strategy for
microgrid energy storage system is designed,the simulation model is built,the control effect is comparatively
analyzed,and its effectiveness is verified.

Key words: microgrid; electric converters; bidirectional DC/DC converter; energy storage; pulse width

modulation; phase-shift control; dual phase-shift; circulating power

S G S U S
(L#% 43 T continued from page 43)
Power allocation strategy of hybrid energy storage system for microgrid
JIANG Wei',ZHOU Gan',WANG Xiaodong’, YANG Yongbiao®
(1. Jiangsu Provincial Key Laboratory of Smart Grid Technology & Equipment,School of Electrical Engineering,
Southeast University, Nanjing 210096, China;2. State Grid Changzhi Electric Power Supply Company,
Changzhi 046011,China;3. NARI Technology Co.,Ltd.,Nanjing 210061, China)

Abstract: As the HESS(Hybrid Energy Storage System) has the advantages of both power-based and energy-
based energy storage devices,it is suitable for microgrid to smooth the power fluctuation. An HESS with
parallel super capacitor and battery is adopted. The battery unit is used to stabilize the DC bus voltage
while the super capacitor unit is used to track the reference current,which realizes the dynamic power
allocation. A power allocation strategy is proposed based on the power loss model of HESS,which considers
the state of charge of super capacitor as well as the power loss of HESS. It is applied to a photovoltaic
generation system and the simulative results prove its effectiveness.

Key words: energy storage; power allocation; power loss; state of charge; microgrid; control
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