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T-S Fuzzy Composite Controller for High Stability SADA

CHENG Jun-bo', ZHANG Qiang', HU Gang’, GUO Chao-yong', ZHANG Meng'

(1. Beijing Institute of Control Engineering, Beijing 100190, China;
2. China Great Wall Industry Corporation, Beijing 100054 , China)

Abstract:In order to suppress the flexible vibration resulted from solar array, the permanent magnet synchronous
motor (PMSM) is chosen as a drive source. A composite controller composed of a T-S fuzzy controller and a new lead-lag
network is proposed. The lead-lag corrective network is used to increase phase margin of solar array drive assembly
(SADA) system, and the T-S fuzzy controller is used to reduce the overshoot of system and the effect of the nonlinear
friction, thus effectively suppressing the vibration caused by SADA. The stability of the system with the composite controller
is proved by using circle criterion. The defect that fuzzy control system with friction disturbance is difficult to prove the
stability is overcome. Simulation results indicate that this method can suppress the flexible vibration caused by SADA system
under the effect of the nonlinear friction, improve the velocity stability of the system and has better dynamic performance.
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Fig. 1 The satellite with the solar array drive assembly
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