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Dynamic Characteristics of the Continuous Variable
Speed Synchronous Machine (I)

— Fundamental Study on Linearizing Theory and Experiment —

Osamu Kondo

Abstract

This paper, treats of fundamental characteristics on the dynamic behavior of the continuous
variable speed synchronous motor (system) of which auxiliary machines are assembled with D-C
machines.

First, the equations describing dynamic performance of the system are set up by adaptihg
Euler-Lagrange equation extended to non-holonomic reference frame, i.e. Boltzmann Hamel form
of Euler-Lagrange equation, and are linearized by assuming small disturbance of load torque, Next,
dynamic stability, form of the solution, and relations between dynamic characteristics and each
coefficient of the system under dynamically stable condition, are investigated theoretically and
experimentally.

The main results obtained theoretical and experimental investigations are as follows,:

a) Dynamic stability of the system is limited in the steady state stability of the main machine,

and not in that of the auxiliary machines.

b) The system seems to have two mechanical degrees of freedom apparently, but the oscil-

lation of power angle and angler velocity shows that the system behaves as one degree

of freedom.
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