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Abstract: Based on the average value model, the capacitor
repetitive charging system of pulsed homopolar inductor
alternator is studied. The variation law of sub-transient flux
linkage during the charging process is analyzed, as well as
the impact of sub-transient flux linkage variation on charging
performance. Simulation and calculation results show that the
sub-transient flux linkage gradually decrease during the
charging process. When the charging time is equivalent to the
electromagnetic time constant of the generator, the decrease
in the sub-transient flux linkage during the charging process
leads to a significant decrease in the charging voltage, so the
impact of the sub-transient flux linkage change must be
considered. The impact of excitation power supply with
constant current control function on the regulation during
charging is further studied, and it is pointed out that in order
to reduce the insulation requirements of the generator, a
gradual rise of the excitation current in the repetitive charging
and discharging pulse mode should be adopted.
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In this paper, the pulsed homopolar inductor
alternator capacitor repetitive charging system is

The

variation law of the sub-transient flux linkage in the

studied based on the average-value model.

charging process is analyzed, as well as the influence
of the change of the sub-transient flux linkage on the
charging performance.

The simulation and calculation results indicate
that the sub-transient flux linkage gradually decrease
during the charging process. When the charging time
is equivalent to the electromagnetic time constant of
the generator, the decrease in the sub-transient flux
linkage during the charging process leads to a
significant decrease of the charging voltage, so the
impact of the change of sub-transient flux linkage
must be considered.

The influence of excitation power supply with
constant current control function on the regulation
during charging is further studied, and it is pointed
the

requirements of the generator, a gradual rise of the

out that in order to reduce insulation
excitation current in the repetitive charging and
discharging pulse mode should be adopted.

The comparison of experimental and simulation
waveforms of charging current, charging voltage and
motor speed for 10 charging and discharging pulses
processes is shown in Fig.1. The experimental results

are basically consistent with the simulation results.

However, there is a slight difference between the
simulated and experimental waveforms of the motor
speed, which is due to the fact that the power input
from the prime mover is not considered in the

the

efficiency in the simulation model is not strictly

average-value model; charging  conversion

consistent with that in the experimental test.

Fig. 1 Comparison of experimental and simulation

waveforms of charging current, charging
voltage and motor speed for 10 charging and

discharging pulses processes
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