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Study on Solid State Transformer with Virtual Synchronous Machine Control

Yushi, MIURA
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For a solid-state transformer (SST) with an electric storage system (ESS)
that applies virtual synchronous machine (VSM) control to support power system inertia (VSM-SST),
The requirements for the VSM-SST to compensate the inertia is first clarified. Then, a control
system was constructed in which the ESS does not always operate, but only when a power fluctuation
occurs, the power fluctuation is detected using the change in damping power, which is an internal
variable of the VSM control, and the ESS is operated. In the case that the ESS is disconnected from
the VSM-SST due to overcharging or other reasons, it is able to continue to supply power to the load

in the same way as a conventional SST by changing the VSM control variables. The effectiveness of
the proposed control method was verified by experiments with a simplified VSM-SST of 1 kW class.
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