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Studies of the Pulling-into-Step Phenomenon of
a Synchronous Motor. (Part 2)

by Ikuo TAKEDA and Goro MIURA

We had already reported at Part 1 in Memoirs of the Kitami Institute of Technology
Vol. 2 No. 2, on the phenomenon of the pulling-into-step of a synchronous machine of
which field time constant is neglected. By the use of phase plane methods, the phenom-
enon were analyzed and the critical conditions for pulling the step were theoretically
obtained. In these cases, however, the numbers of swing were not limited.

In this paper, first, we develop an approximated theoretical analysis by approximating
the limit cycle for the given phase plane equation. Based on this theory, the approxi-
mated theoretical formula is derived for the cylindrical rotor type.

Secondly, we derive the numerical experimental formulae which fairly coincides the
strict criterion.

Thirdly, by using the testing machine of 15 [kVA], we get the experimental values
in the case where no limit exists with the numbers of swing. These three values are
well coincident with the exact theoretical values.

At last, by using the phase plane method when field time constant does not exist,
we proved exactly that the best phase angle is 0 [rad] and the worst angle is =z [rad].

By the use of the above results and a digital computer, we calculate the critical
conditions for the pulling-into-step in the case where the number of swing stands at 1.
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