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A novel hybrid current control method applied in three-phase four-leg APF

XIE Shao-jun, WANG Guo-feng
Nanjing University of Aeronautics & Astronautics,
China)

LIU Hai-chun,
(College of Automation Engineering,
Nanjing 210016,

Abstract: Based on the analysis of circuit of a three-phase four-leg APF, a conclusion was put forth, which
means that the current control of the three power legs is independent from the neutral leg. A novel hybrid control
method was presented. SVM was used to control the output current of the three main power legs, while hysteresis
current control was applied to control the output current of the neutral leg. As a result, the current control of
four legs was decomposed into the control of the three main power legs and the control of neutral leg, which can
sharply simplify the current control of APF. Compared with other current control methods, this new method has ad-
vantages such as easy of calculation, control and realization. Simulation results prove the correctness of this method.
Key words: APF; hybrid control; SVM; hysteresis current control
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Mathematical Fitting of Coupling Dynamic and Static Inductance for
a Bearingless Switched Reluctance Motor
Vang Shishan  Liu Zeyuan Deng Zhiquan Zhou Aimin

(Nanjing University of Aeronautics and Astronautic Nanjing 210016 China)

Abstract Based on the enhanced incremental energy method, dynamic inductance (differential
inductance) and static inductance (secant inductance) versus position angle and phase current for a
bearingless switched reluctance motor are calculated and validated by experiments. During to
inductance varying periodically versus position angle. the inductance can be fitted to a polynomial
expressed by Fourier series of the position angle. Considering the symmetry of inductance and the
harmonic no more than 1% of the fundamental wave. the coefficients of Fourier series can be expanded
to a three-order polynomial of current using the eight-order cosine progression. On basis of calculating
results of inductance with the finite element method (FEM), and coupling equations of dynamic and
static inductance, the relationships between coefficients of Fourier series and phase current can be
obtained by the least square method, and then analytical expressions of inductance versus position
angle and phase current can be fitted for this motor. Comparing results obtained by the fitted
expressions of inductance to the ones by FEM, the fitted precision of interior interpolation is higher
than the one of exterior interpolation.

Keywords: Enhanced incremental energy method. inductance, finite element method, bearingless

switched reluctance motor
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