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Research on a new type of electric braking device with supercapacitor energy storage functions

LI Xiaocong', GONG Biao? JI Xiaocheng®, YUAN Ruizhi®, ZHAO Nengneng?, XU Junhua®
(1. Guangxi Key Laboratory of Power System Optimization and Energy Technology, Nanning 530004, China;
2. College of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: Based on the principle of super capacitor energy storage, this paper presents a new type of electric braking device
for hydraulic turbine with energy storage function, i.e. the Super Capacitor Energy Storage Brake Device (SCBD). SCBD can
be used to adjust the dynamic energy of the generator rotor when the generator is under load in case of generator fault, so as
to improve the stability of the hydraulic turbine transient operation, and can also be used for braking the generator rotor
during the normal shutdown of the generator and assisting turbine shutdown quickly. In order to verify the SCBD function in
turbine transient operation, this paper uses Differential Algebraic Multi-index Nonlinear Control (DAMNC) method to design
the nonlinear coordinated control system for turbine excitation system and SCBD device. The simulation results show that the
SCBD has a good electric braking effect, obviously improves the transient stability of the system, and well coordinates both
the dynamic and static performance.
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Fig. 2 Electrical braking structure diagram of SCBD
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