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Steady-State Electromagnetic Parameters of 6-Phase Synchronous Generator

GOU Zhide, SUN Yutian, ZHANG Chunli, WEI Yuguo, BEN Xipeng
(Harbin Electric Machinery Company Limited, Harbin 150040, China)

Abstract: Based on the basic principle of Park equation, the basic equation of the 6-phase synchronous
generator is established, and d-axis and g-axis equivalent circuits of 6-phase synchronous generator are obtained.
Comprehensive mutual reactance in equivalent circuits reflects the magnetic coupling function between double Y of the
6-phase synchronous generator. It consists of armature reaction reactance and comprehensive mutual leakage
reactance. Through the analysis of single Y operation (the other Y no-load ) and double Y operation of the 6-phase
synchronous generator, it can be obtained that double Y synchronous reactance is equal to the difference of 2 times
single Y synchronous reactance and self leakage reactance. Taking the example of no-load short-circuit test, the
characteristic curve of 6-phase synchronous generator, the d-axis synchronous reactance, the self-leakage reactance,
and the short-circuit ratio are measured. The steady-state electromagnetic parameters of the 6-phase synchronous
generator are verified with the electromagnetic theory analysis and practical operation characteristics.

Key words: 6-phase synchronous generator; double Y with 30° phase-displacement; comprehensive

mutual reactance; self leakage reactance; magnetic coupling function
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