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This thesis studies the effects of load circuit parameters on the behaviors of
electronic dimming ballast for HPS lamps. Stable dimming range and dimming
sensitivity were used as behavioral parameters. Experimental investigations shown that,
voltage-control dimming ballast had a stability problem in the low light intensity range,
while frequency-control dimming ballast did not. Theoretical calculations using
fundamental frequency approximation revealed that, negative dynamic lamp resistance
and low dynamic output resistance of the voltage-control dimming ballast are
responsible for the instability at low light intensity. The high dynamic output resistance at
low light intensity of the frequency-control dimming ballast eliminates stability problem.
Regarding the dimming sensitivity, a high quality factor load circuit possesses high
dimming sensitivity especially when the operating frequency is approaching load circuit
resonant frequency. Ballast dynamic output resistance and dimming sensitivity as a
function of lamp current for different load circuit parameters were calculated and
plotted. This information can be used as optional design criteria for electronic dimming

ballast.



