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Analysis of the Unsymmetrical Sudden Short-Circuit of
an AC Excited Synchronous Machine (Part 2)

—One Line-to-Ground Fault—

by Junji TAMURA, Toshiaki MURATA, lkuo TAKEDA,
Jun HAsecawA and Hajime FujiwaAra

The line-to-line fault of AESM was analyzed in the preceding paper. In this paper,
analysis of the one line-to-ground fault is presented. As we intend to use the AESM
as a driving motor-generator in the flywheel energy storage system, it is necessary to
analyze the above single-phase asymmetrical faults (line-to-line and one line-to-ground).

First, after brief discussion of the line-to-line fault, the basic differential equations
for the one line-to-ground fault of a secondary winding are derived. Next the solutions
for that fault are derived from the solutions for the line-to-line fault of a secondary
winding by transformation of circuit constants and variables. Furthermore the fault
of a primary winding is also analyzed and the solutions are derived from those for the
line-to-line fault by the same transformation. Finally the short-circuit torques for the

line-to-line fault and one line-to-ground fault are discussed.
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