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Maximum Circulating Current Power Control for Phase-to-phase SOC
Balance Applied to Three-phase Chain-link Energy Storage Converter
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Abstract: Three-phase chain-link energy storage converters (TPCLESCs) are promising in enhancing the controllability
of renewable energy in power grid, such as wind and solar power. Aimed at the problem of state-of-charge (SOC) imbalance of
energy storage battery among phases of a TPCLESC, a phase-to-phase SOC balance method based on phase-to-phase
circulating current power closed-loop control is proposed. Through the zero-sequence voltage injection into phases a, b and c,
the active circulating current among phases is generated to realize the SOC balance in the three-phase energy storage battery
groups. A mathematical model of the maximum phase-to-phase circulating current power of the chain-link energy storage
converter and SOC deviation is established. On this basis, the phase-to-phase SOC balance in battery groups is realized at the
maximum circulating current power through the phase-to-phase circulating current active power closed-loop control. As a
result, the phase-to-phase SOC reaches its balance at the maximum speed, and the process of phase-to-phase SOC balance is
accelerated. Finally, the correctness and feasibility of the proposed method were verified by a MATLAB simulation model and
an experimental platform.
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Fig. 1 Main circuit structure of chain-link energy

storage converter
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