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Fig.1 Topology of islanded DC microgrid considering
electric-hydrogen hybrid energy storage
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Fig.2 Flow charts in three energy storage strategies
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Table 2 Costs and life time of storage components
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Table 3 Reliability and economic indices of microgrid
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Fig.5 Failure rate of load points in different
energy storage strategies
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Fig.6 Annual average interruption duration of load
points in different energy storage strategies
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Reliability evaluation of islanded DC microgrid considering

electric-hydrogen hybrid energy storage
YUE Dawei', ZHAO Wenti®, YUAN Hanghang®, YANG Mingzhe', JIANG Yi’, LI Lianbing'

(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment ( Hebei University of Technology) ,
Tianjin 300130, China;2. School of Artificial Intelligence ,Hebei University of Technology, Tianjin 300130, China)
Abstract: An effective way is provided by the electric-hydrogen hybrid energy storage to improve the reliability of islanded DC
microgrids. However,the reliability level of the system will also be affected by different electric-hydrogen hybrid energy storage
strategies. According to different operation sequences of electric-hydrogen hybrid energy storage, the impact of three energy
storage strategies on the reliability of islanded DC microgrid is compared and analyzed. Firstly, the hydrogen storage model,
battery storage model and microgrid reliability evaluation index system are established. Then, considering the fault of system
components , based on the sequential Monte Carlo method,a reliability evaluation method of islanded DC microgrid considering
electric-hydrogen hybrid energy storage is proposed. Finally,the improved RBTS BUS6 F4 feeder system is applied to evaluate
the reliability of the islanded DC microgrid, and the influence of different energy storage strategies and different capacities of
electric-hydrogen hybrid energy storage on the system reliability are compared and analyzed. The results show that system
reliability can be effectively improved with hydrogen energy storage. Different electric-hydrogen energy storage strategies and

capacities have different effects on system reliability.
Keywords :islanded DC microgrid; electric-hydrogen hybrid energy storage; reliability evaluation; Monte Carlo method ; energy

storage strategy ;reliability indices
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Opening characteristics of high current fast switch for DC circuit breaker
LAN Jian, FENG Ying, WANG Chengyu
( China Electric Power Research Institute , Beijing 100192, China)

Abstract: The stability of opening process of fast mechanical switch is the key factor affecting the breaking performance of DC
circuit breaker. Based on the finite element method, the multi-field coupling calculation of electromagnetic, thermal and
momentum is carried out for the opening process of high current fast switch with permanent magnet operating mechanism and
electromagnetic repulsion mechanism. The influence of the driving coil input for the permanent magnet operating mechanism and
different driving coil currents on the opening process of double-action mechanism are analyzed. The calculation results show that
the permanent magnet suction force can be cancelled in advance when the driving coil of the permanent magnet operating
mechanism is put in, thereby avoiding the opening spring back phenomenon caused by the electromagnetic repulsion force due to
the short working time. Because the electromagnetic repulsion force is very large at the initial stage of opening,the driving coil
input of the permanent magnet operating mechanism has little influence on the initial speed of opening. After the electromagnetic
repulsion disappears,the greater the driving coil current of the permanent magnet operating mechanism is, the greater the speed
to reach the rated opening distance after the electromagnetic repulsion force disappearing. In order to avoid opening rebound
phenomenon , the current value of the driving coil should be selected reasonably. The comparison between the simulation results
and the opening process characteristic curves of the actual prototype shows that two curves are in good agreement, which verifies
the correctness of the simulation method.

Keywords : high current fast switch; DC circuit breaker ; permanent magnet operating mechanism ; electromagnetic repulsion me-

chanism ;multi-field coupling;finite element calculation
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