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Abstract

This paper shows a structure for an electronic ballast of HID lamps. An electronic ballast for
HID lamps usually employs a high-frequency resonant inverter and voltage-to-frequency converter
to control the output. A half-bridge and series resonant circuit are chosen for the ballast. The
inverter with V/F converter is modeled with a transfer function and a self-feedback controller is
proposed. This structure is analyzed and the feedback gain is determined by using the inverter
model. Experimental system is built with a commercial 250W high pressure sodium lamp and the
results show a validity of the proposed ballast.
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Fig. 3. Characteristic curves for the self-
feedback controlier
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Fig. 4. Self-feedback system for the ballast
a)block diagram
b} model of self-feedback system
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Fig. 6. The prototype electronic ballast for 250w
high pressure sodium lamp.
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Table 1. Comparison the efficiencies

Proposed Magnetic
Ballast Ballast
Efficiency 93% 88%
Lamp Power 250W 250W
Input Power 270W 285W
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Fig. 7. Current waveform of self-feedback

ballast with load variation
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Fig. 8. Voltage and current waveforms of the
lamp
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