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Voltage Drop Compensation Technology for Starter/Generator

XIE Yuanhao, ZHU Lei, JIANG Dong
(School of Electrical and Electronic Engineering, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China)

Abstract: With the increase in the electricity demand on aircraft and spacecraft, integrated starter/generator
(ISG) has been widely used in aerospace and astronautic power systems. For the sake of reliability, diode bridge
rectifier is commonly used to support the direct current (DC) bus. However, because of the armature impedance of the
ISG, the supply voltage will drop when the load fluctuates. In order to solve such problems, in this paper, two voltage
compensation schemes are proposed, 1.e., using the voltage source inverter to compensate the supply voltage from the
alternating current (AC) side and using the phase-shifted full bridge DC/DC converter to compensate the supply
voltage from the DC side. The compensation mechanisms are analyzed, the control systems are designed, and
experimental platforms are set up, respectively. The experimental results validate the availability and power supply
reliability of these two proposed schemes, and the characteristics of them are also compared.
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Fig.1 Schematic diagram of the closed Brayton cycle

power generation system
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Fig.2 Commonly used rectifier topologies
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Fig.3 Voltage drop phenomenon due to load fluctuations
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Fig. 4 Circuit topologies and control block diagrams of the two compensation schemes
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Fig. 6 Current control block diagram of the inverter
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Fig.8 PWM generation method of the phase-shifted full-bridge converter
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Fig.9 Pictures of the experimental platforms
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Fig. 10 Parallel compensation waveforms under the steady state
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Fig. 11 Spectrum comparison of phase-A current before and after compensation
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