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THEORETICAL ANALYSIS OF STATIC AND DYNAMIC
CHARACTERISTICS OF THE SATURABLE REACTOR
WITH INDUCTIVE D. C. LOAD AND
THEIR FORMULAS

Pan Snou-ru

The saturable reactor with an inductive d.c. load is one of the most basic circuits of
magnetic amplifiers. The non-linearities involved in its operation are very peculiar, and
thus bring great difficulties to any attempt on its theoretical analysis.

On the basis of the actual curtent-wave forms, a new set of formulas for the static
and dynamic characteristics of the ciccuit is rigorously derived in this paper. It is shown
that the static characteristic of a S. R. with a d.c. inductive load is sensitive particularly
to the variations of the resistance ratios, 7,/7r, and Ri/r, and that the transfer function
of the circuit is of the form:

Y(s) =+ T,s)/(1+ Tis + Tps%).

Experiments indicate that the formulas derived in this paper are correct and easy to
use. They agree very satisfactorily with the experimental data and are valid for most
cases. Many anomalies, which could hardly be explained before in the operation of the
circuit, are found now to be not peculiar at all.



