
Transient dynamic study for grid connection of large fusion reactors

Abstract

This project investigates the transient dynamic stability of integrating large-scale nuclear fusion
reactors into the synchronous power grid. Unlike conventional plants, fusion reactors—such as large-
scale tokamaks—impose unique challenges due to their pulsed power nature and high-capacity
magnetic confinement systems. The study utilizes simulation models to analyze the impact of sudden
load fluctuations and reactor dynamics on grid frequency and active power oscillations. A primary
focus is placed on the electromechanical interactions between the fusion plant and nearby thermal
units. We evaluate the resulting transient torque and rotor speed deviations in synchronous generators
which effects the mechanical fatigue. The results provide a technical framework for establishing grid-
code compliance for future fusion power projects, ensuring they contribute to, rather than
compromise, system inertia and stability.
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