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Fig.1 Basic topology of DC microgrid with HESS
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single disturbance event
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Circuit diagram of studied DC microgrid system and block diagram of proposed control method
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Operation resilience enhancing strategy of DC microgrid based on

model predictive controlled hybrid energy storage system
ZHENG Zixuan,NI Fuyao, WANG Ying,XIE Qi
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)
Abstract: DC microgrids face dynamic power imbalance problems at different time scales due to renewable
energy power fluctuations, load changes, faults and unplanned off-grid events. Operation resilience of DC
microgrid reflects the system ability to respond quickly, reduce performance loss and recover as soon as
possible under high frequency / small disturbance events and low frequency / extreme events. An enhance-
ment strategy of DC microgrid operation resilience based on FCS-MPC (Finite Control Set Model Predictive
Control) of hybrid energy storage system is proposed. To improve the evaluation system of DC microgrid
resilience, a method to quantify the operation resilience of DC microgrid is proposed. Secondly,a discrete
prediction model of hybrid energy storage system is established, and the cost function and the weighting
factors between different control objectives are designed to maximize the advantages of power-type and energy-
type energy storage systems. The fast charging and discharging ability and automatic energy recovery based
on local signals are realized. Finally, the feasibility and effectiveness of the proposed resilience enhance-
ment method are verified by cases of multiple disturbance events.

Key words:DC microgrid;hybrid energy storage system;model predictive control;resilience
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Dynamic stability control strategy of DC microgrid

based on additional electric quantity
FU Yuan,SHAO Xinyu,ZHAO Xinyan,ZHANG Xiangyu

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Baoding 071003, China)

Abstract: The low inertia of the DC microgrid, as well as the negative damping introduced by short-time
constant power of distributed power supply and load after disturbance,will weaken the dynamic stability of
DC voltage. Thus the dynamic stability mechanism of DC microgrid is deeply discussed, and the stability
criterion of the system is endowed with physical significance from the perspective of electric quantity.
Firstly, based on the volt-ampere characteristics of DC microgrid, the movement trajectory and stable opera-
tion constraints of the system operating point are analyzed. Secondly, based on the state equation of the
DC microgrid, the electric quantity model of the system is derived,and the influence mechanism of the tran-
sient electric quantity provided by the converters at each terminal on the stable operation of the system is
analyzed. Combined with the stable operation conditions, the dynamic stability margin and criterion of DC
microgrid based on additional electric quantity are proposed. Thirdly,based on the dynamic stability margin
of DC microgrid, by improving the voltage droop control of the energy storage side converter,a DC microgrid
voltage dynamic stability control strategy based on additional electric quantity is proposed,and its influence
on DC voltage transient process is analyzed. Finally, a multi-terminal DC microgrid simulation system is
built to verify the correctness of the proposed voltage dynamic stability criterion and the supporting ability
of additional electric quantity to dynamic stability of DC microgrid.

Key words:DC microgrid;volt-ampere characteristics ; additional electric quantity ; stability margin;voltage sta-
bility
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Table Al Parameters of DC microgrid system in simulation

ZH Hll
FLIRBHE L UgdV 750
HL LR Upad V 600

F, i G HLER Lo/H 0.001
B S A K Lsmes/H 12
HIREELE 2 Cous/mF 40

HLBH 7 3 P/kW 1000
Jik i B Z L3R Popi/ KW 450

ﬁ‘tﬁﬁi EE%%%%UJ% va_rate/kW 100 x 5
MPC KEEI 8] Tdu s 50
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