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Abstract: The problems of large fluctuation and poor stability of new energy power generation can be ef-
fectively solved by storage system, and at the same time, the power utilization rate can be improved while the
production and operation cost can be reduced. In the energy storage system, the important task of power trans-
formation is undertaken by the power conversion system (PCS)which is the core component. The main circuit
of single-level T-type three-level topology is simple because the traditional Buck/Boost DC/DC circuit is re-
moved. The PCS is essentially a bidirectional DC/AC converter with charge and discharge functions under vari-
ous operating modes, such as constant current, constant voltage and constant power, and the capacity of a sin-
gle PCS can be increased to 630 kW by increasing the voltage of the DC side battery. The control system was
developed based on DSP, and the portability and scalability of the system were greatly enhanced through the
introduction of RTOS. Through simulation and tests, it is found that single-stage T-type three-level PCS with
large capacity has high voltage utilization rate, small filter capacity, low harmonic, and the electrical stress of
power devices can meet the system requirements, which has a high practical value.
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Fig. 1 The schematic of PCS
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Fig2 Topological structure of T-type three-level main circuit
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