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Research on Countermeasures for Spontaneously Mode Switching of Energy Storage System in Microgrid
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Abstract: During the 13th five-year plan period, the construction of new energy has been promoted from
centralized photovoltaic power stations to distributed photovoltaics. Thus, microgrid with energy storage system is
becoming an effective way to consume distributed photovoltaics. In a distributed energy demonstration project in
Zhejiang province, the seamless switch of photovoltaic-storage microgrid operation mode was realized by
decentralized control of master-slave PCS in energy storage system and sequential synchronous grid connection
strategy. However, in the project testing, there are communication delays and calculation delays between actual
engineering subsystems, which result in the main PCS mode switching spontaneously after grid connected. Then,
the current surges and triggers the energy storage system power-limited operation. By establishing the energy storage
equivalent model and conducting theoretical analysis, the countermeasures were proposed to avoid power-limited
operation and shorten the charging time of energy storage system. Grid-connection was retested after the circuit
modification and the software update. The test results verify that the proposed countermeasures not only effectively
improve the safety and economy of this project, but also have great reference significance as well as guiding role for
actual microgrid project in the future.
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Fig.1 ~ The topology of new microgrid system
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Fig.2 The structure chart of energy storage system
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Fig.3 The flow diagram of sequential control when

off-grid microgrid connects to grid
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Fig.4  AC bus voltage at the instant of on-grid microgrid to off-grid
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Fig.5 1# PCS current at the instant of on-grid microgrid to off-grid
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Fig.6  AC bus voltage at the instant of off-grid

microgrid to on-grid(phase a)
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Fig.8 Phase a waveforms at AC bus-side when current attenuation
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