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Fig.1 Schematic diagram of multi-stage brushless synchronous

starter-generator (BSSG) based on single-phase

brushless exciter
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Fig.2 The waveform of main machine's (MM's) saliency factor
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Fig.7 United model considering damping windings and saliency factor change
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Research on United Model of Aviation Multi-stage Brushless Synchronous
Starter-generator

Li Zijie', Jiao Ningfei', Yao Pu', Han Xu', Duan Xiaoli?
1. Northwestern Polytechnical University, Xi’an 710072, China

2. Aviation Key Laboratory of Science and Technology on Aerospace Power System, Xi’an 710065, China

Abstract: The accurate model of multi-stage Brushless Synchronous Starter-Generator (BSSG) is necessary for the
detailed analysis and advanced control research. The load starting control and voltage regulation control of the multi-
stage BSSG are mainly achieved by a two-stage system composed of a Brushless Exciter (BE), a Rotating Rectifier
(RR), and a Main Machine (MM). However, separated modeling of BE or MM cannot reflect the coupling relationship,
so it is necessary to establish a united model of the two-stage BSSG including BE, RR and MM. In order to optimize
machine's model accuracy under steady-state and transient operating conditions, this paper considered the influence
on magnetic saturation and damping windings of MM, and a united model of multi-stage BSSG system based on VBR
model and the influence on the saliency factor change and damping windings was proposed. The simulation
comparative analysis with the finite element model shows that the proposed model improves the simulation accuracy
of the system in both steady-state and transient processes, and verifies the effectiveness of the model, which is of
great significance to conduct in-depth simulation analysis on aviation multi-stage BSSG.

Key Words: multi-stage machine; VBR model; damping winding; magnetic saturation; saliency factor
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