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ABSTRACT: According to the basic flux-linkage equations,
voltage equations and equivalent circuits of 3-&12-phase
double-winding AC-DC generators, the basic voltage equations
are presented for the sudden DC-side short circuit of 3-
&12-phase double-winding AC-DC generators with the 3-phase
AC-winding loaded. With some appropriate approximations, the
transient process of the sudden DC-side short circuit is analyzed
by making an analytical approach, and the concise time
constant expressions of the stator and rotor windings and
complete expressions of the AC-side short-circuit currents of
the 12-phase DC winding as well as the approximate expression
of DC-side maximum short-circuit current are derived.
Furthermore, the effect of AC-side load on the sudden DC-side
short-circuit current is analyzed, and its physical interpretation
is also presented. The results show that the value of AC-side
load current has considerable effect on the DC-side short-circuit
current, but the power factor has little effect. The calculated and
measured results agree quite well, showing the validity of the
analytical analysis developed.

KEY WORDS: Electric machinery and electrotechnology;
Double-winding AC-DC generator; Sudden DC-side short
circuit; Short-circuit current; Time constant
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