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The bearings of the flywheel energy storage system play an important role in supporting the flywheel, reduc-
ing frictional resistance, and ensuring the stability of the whole system. It is a key component that determines
the energy storage capability, charging and discharging efficiency, and lifetime of the flywheel. The electro-
magnetic bearing is a multi-variable time-varying coupling nonlinear system. In order to realize fast and
accurate control of the electromagnetic bearing, an adaptive control method is proposed in this paper. The
displacement stiffness and current stiffness of the electromagnetic bearing are online identified. The parameter
identification results are used to optimize the control parameters of the electromagnetic bearing in real-time.
In order to verify the efficacy of the proposed approaches, simulations and experiments were carried out.
The experimental results show that the parameter identification method can effectively identify the current
stiffness and displacement stiffness of the electromagnetic bearing. The adaptive control strategy has strong
anti-interference performance and can operate stably under various operational conditions.
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