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Special Protection System Allowing Mass Introduction of Renewable Energy Systems to Power Grids
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Expectations have traditionally been focused on transforming renewable energy into the predominant source of power to achieve carbon
neutrality. Introducing more renewable energy systems, however, tends to hinder the stability of power grids due to a limited number of synchro-
nous generators with system inertia and synchronizing torque, as typified by thermal power generation systems.

To rectify this problem, Toshiba Energy Systems & Solutions Corporation has developed the following new systems for special protection systems
to maintain power grid stability by shedding the generators and loads in the event of problems: (1) a voltage stabilization system using artificial
intelligence (Al) to control and maintain grid voltages within the appropriate level during normal grid operations with increasing difficulty, and (2)
aresilience enhancing system to maintain rotor angle stability in case of coincident failures occurring in four-circuit bulk power transmission lines,
as well as to maintain frequency stability when renewable energy systems are separated from the power grid. Special protection systems incor-
porating these systems can also increase the total transmission capability during normal grid operations, contributing to the mass introduction of

renewable energy sources.
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Main special protection system equipment
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Main special protection system equipment
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TSC : Transient Stability Control
SCS : Security Control System

SSC : System Stability Control
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