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Dynamic Characteristics of the Variable Speed
Synchronous Machine (ITI)

Osamu Kondo

;3 Abstract

In this paper, the author discusses the nonlinear characteristics of the variable speed synchro-
nous machine, especially the nonlinear st§bility of the system when a large load torque is suddenly
applied to its shaft.

Generally, a system containing synchronous machine has inherently the troble of step out
on the operation because of power angle characteristics of the machine, so the variable speed

machine.

The moment of inertia of the revolving stator and magnetic flux of the auxiliary machine
which are important to design and operation of the system affect the nonlinear stability of the
system.. These effects are investigated by using an analogue computer.

The results of the analysis are as fo@llows.

(1) Nonlinear stability of the system depends mainly on the responsibility of the revolving
stator and the energy absobed into the auxiliary machines.

(2) Under the condition I;<I,, where I; is the moment of inertia of the revolving stator and
I is the moment of inertia of the rotor of the system, the nonlinear stability limit agrees with
the steady state stability limit of the system.
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