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Electromagnetic optimization and characteristic analysis of the dual-stator brushless doubly-fed generator

based on stator-rotor collaborative skewing

Yongjiang Jiang", Wenfeng Zhang, Zhen Hu, Yan Yang

College of Automation, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] An optimization method based on stator-rotor collaborative skewing is proposed to address the three-
phase magnetic circuit asymmetry and significant torque ripple in dual-stator brushless doubly-fed generators (BDFG-DS)
caused by the field modulation ring. Following a detailed clarification of the asymmetry mechanism, the constraint
conditions for reconstructing three-phase magnetic symmetry are theoretically derived through coordinated skew-angle
design of the inner stator, outer stator, and rotor. By introducing rotor skew into the compensation system, a collaborative
distribution model for the skew angles of the three components is established, leading to multiple feasible skew-angle
combination schemes. This approach overcomes the severe slot-space limitation inherent in traditional methods that rely
solely on large skew angles applied to the stators. Finite element analysis confirms that the proposed scheme, compared to
the stator-only skewing scheme proposed in literature [13], maintains the original electromagnetic compensation
performance while reducing the inner stator skew angle by 50%, significantly improving slot utilization and
manufacturability. This study reveals the optimization potential in compensating angle distribution and provides a new
technical pathway for the engineering design of BDFG-DS.

[ Keywords 1 Brushless doubly-fed generator (BDFG); Dual stator; Asymmetry compensation; Collaborative

skewing; Finite element analysis
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