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Short-Circuit Current Analysis and Protection Design of
Ship Shaft Brushless Doubly-Fed Generator *

GAO Guozhang, GAO Zhiguo, GAO Lan
(School of Energy and Power Engineering, Wuhan University of Technology, Wuhan 430063, China)

Abstract: When a three-phase short-circuit fault occured on the ship shaft with a brushless doubly-fed generator
(BDFG) , the short-circuit current would cause a great hazard to the system. Therefore, it was necessary to design a
special protection circuit to ensure the safety of the system. Based on the space rotating coordinate system, the
dynamic equation of the three-phase short circuit on the power winding of the ship shaft with BDFG was established
and the variation characteristics of the system short-circuit current were studied according to the law of magnetic flux
conservation by analyzing the components of the short-circuit current. It was proposed to add the crowbar resistor and
the DC unloading circuit to unload the overcurrent, and the current variation characteristics were further studied after
adding the protection circuit. A 30 kVA BDFG was used as the simulation object. Model simulation and theoretical
value calculation were carried out by MATLAB/Simulink. The effectiveness of the protection circuit was verified. It
was instructive for the electrical safety design of the ship shaft with BDFG.

Key words: brushless double-fed generator ( BDFG ) ; three-phase short-circuit current; transient

analysis; protection circuits
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