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Abstract

High-quality AC-driving electrical locomotive is required with the fast
development of China’s railway industry. While vector control technology
has been successfully applied to electrical locomotives abroad due to its high-
quality control and fast response, only a few researches on vector control are
directed to high-power application in China. Therefore, based on the former
research 1n our laboratory, further researches on application of vector control
to high-power asynchronous electrical machine are done in this article.

The dual-processor hardware control system is improved aiming at high-
power application. Various control schemes and field orienting strategies are
compared. Existing solution is refined especially in the field-weakening
operation area for successful high-power application.

Because of the low switching frequency of GTO. different PWM modes
are adopted according to operation range. The PWM strategies here are
focused on transition from one modulation mode to another. Software is
carefully designed to realize smooth transition task.

Correct acquisition of machine parameters is indispensable for high-
quahty operation of vector control system. Off-line VVVF measurement is
carned out to get correct values of machine parameters. Furthermore, on-line
parameter identification algonthms are provided. Simulating and
experimenting results verified their feasibility. This gives a bright future for

practical application of vector control system on electrical locomotive.

Key words: Electrical locomotive; Asynchronous Electrical machine; Field
Onented Control(FOC);, Pulse Width Modulation(PWM); Digital Signal

Processor(DSP); Microcontrolier; Parameter Identification;
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