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ELECTRONIC BALLAST/AC CHOPPER / HIGH PRESSURE SODIUM

LAMP/SPL RESONANT

This thesis presents design of electronic ballasts for high pressure sodium
lamps (HPS). The main structure consists of an AC chopper circuit and a resonant
circuit. The AC chopper uses for converting low frequency voltage to high frequency
voltage or so called AC-AC converter while the current and voltage of HPS lamp is
controlled by the resonant circuit. The AC chopper used in the power converter
circuit is to reduce the size and element numbers of the circuit. In the design of the
resonant circuit, this thesis considers ohmic losses of the capacitor and the inductor in
the resonant circuit. The proposed electronic ballast was implemented and tested with
a 150-W high pressure sodium lamp. In steady state, the power factor of the
electronic ballast was 0.89 with 93.9% of efficiency. In addition, with the improved
rule-based controller to compensate harmonic current, the total harmonic distortion
was reduced from 47% to 7.8% to satisfy the IEEE Std 519-1992. Furthermore, this

proposed harmonic controller helps increase the power factor to 0.98.
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