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Parallel Operation of BESS Incorporating GFM Inverters with Inertia-Supporting Control and Diesel SG for
Stabilization of Low-Inertia Microgrids
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The stability of power grids has conventionally been maintained by the large inertia of turbines and other rotating equipment connected to
synchronous generators such as those in thermal and hydroelectric power stations. However, the reduction of inertia due to the rapid introduction
of renewable energy in recent years has become a serious issue. In particular, inertia reductions tend to occur during wide-area blackouts caused by
disasters, as well as in renewable energy microgrids constructed on isolated islands and in mountainous areas to realize self-sufficiency in electricity.

In order to develop measures appropriate for such low-inertia power grids, Toshiba has constructed a test environment that can simulate various
types of microgrids. This test environment contains five 20 kW battery energy storage systems (BESS), each having a capacity of 14.9 kWh, which
can be equipped with either grid-forming (GFM) inverters with inertia-supporting control (supplying virtual inertia) or grid-following (GFL) inverters
without inertia-supporting control (without virtual inertia), connected in parallel with a 125 kVA diesel synchronous generator (SG). Through the
results of tests, we have confirmed the effectiveness of the operation of five BESS incorporating GFM inverters with inertia-supporting control oper-

atingin parallel with a diesel SG for the stabilization of low-inertia microgrids without increasing the load shared by the diesel SG.
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Load shared by five BESS using GFL inverters without virtual inertia
and diesel SG
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