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Fault tolerant control method for winding loop

of electromagnetic bearings
ZHAO Wenjie. JIANG Kejian
(School of Information Science and Technology., Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: The radial electromagnetic bearing with eight-pole structure was chosen as the research
object. In order to improve the overall reliability of multi— winding loop operation and avoid the accident
caused by the suspension out-of-control of the rotor, a fault tolerant control method for radial
electromagnetic bearing with eight-pole structure was proposed. Firstly, in the event of a fault in one or
more of the winding loops, the method follows the distribution strategy of minimum power dissipation and
distributes electromagnetic force of faulty winding to other normal windings to maintain basic suspension
state of rotor and gain time for safe speed reduction of rotor so as to eliminate or relieve the loss caused by
uncontrolled suspension at a high speed. Secondly, all the failure modes that can achieve fault tolerant
control are categorized. Each fault type only needs to solve one basic current distribution matrix. Finally,
the fault tolerant control of different fault modes in a multi-winding loop can be achieved through
coordinate transformation and winding remapping matrix. Numerical analysis results show that the fault
tolerant method can effectively reduce energy consumption of winding current, simplify the fault tolerant
control process and improve the system reliability.
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