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ALK FHEFEBI ABSTRACT
ABSTRACT

This thesis deals with the research works on the field-oriented control
system of cycloconverter-fed synchronous machine, and has deduced the
mathematical model of this system. which provide a solid base for the
further theoretical analysis and design of cycloconverter.

The influences of damper winding on the performance of the
field-oriented control system has been analyzed in detail. It is found that
the damper winding(especially the g-axis ones)can decrease the dynamic
armature reaction efficiently, improve the characteristics of decoupled
control of flux and torque, and speed up the response of stator current,
enhance the overload ability of synchronous motor. At the instant of time
when the load is putted in abruptly, the increment value of q axis damper
current is equal to that of the stator current (p.u) approximately. This thesis
points out that the harmonic values of stator current of synchronous motor
with half-damper winding are smaller than that of synchronous motor with
full-damper winding ,and the parameters of damper don’t influence the
harmonics of torque obviously. In point of improving dynamic performance
of control system and providing a proper way for g-axis damper winding,
the full-damper winding is superior to the —damper winding.

This thesis brings forth the damper flux filed-oriented principle of
synchronous motor, and introduces the mathematical model of
field-oriented synchronous motor, develops the observer of damper flux. It
is demonstrated from theoretical analysis that the control system
established by the principle has the same stable performance as that of the
drive system with air gap flux-oriented control. And has better dynamic
performance and robust ability of flux resisting disturbance. This principle
presented in this thesis can be used in the rolling mill.

The achievements of the thesis will be used in shougang 7000KW
synchronous motor AC/AC variable speed drive system.

Student: Zhao Dong Lin
Directed by: Prof. Han An Rong
Senior Engineer Xiao Yu Yuan

Key words: cycloconverter, variable speed control system of
synchronous motor, damper winding, damper flux-oriented
control.
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