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ABSTRACT: In this paper, a novel STATCOMs is proposed which combine the multi-busbar sub-modules and partially
energy storage system. The new pattern STATCOM is composed of MBSM topology with partially energy storage components
and connect parallelly to the gird in delta. According the phase-shift carrier modulation, a portion of sub-modules in each phase
are by-passed if the demand voltage does not meet the maximum rating voltage, the rest multi-busbar sub modules which
topology are in parallel enable to deliver the energy to the current load to realize the conduction loss reducing. Meanwhile,
MBSM with partially battery energy storage (BEES) have the ability to support dynamic active power and mitigate the flexibility
problem in power flow transmission [6]. Injecting different type of circulating current in the STATCOM have varying degrees
ability with diverse value of energy storage. Result of simulation indicate that injecting a circulating current greater than three
times the energy storage can effectively promote the voltage balance between the MBSMs in each phase. Comparing with the
traditional STATCOM, the new one is able to offer more than reactive power but short-term active support to gird [2].

KEY WORD: STATCOM, MBSM, Delta, compensation, Reactive power, Active power, Control, Energy storage.
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