A 28-PULSE AC-DC CONVERTER BASED SMPS

FOR TELECOM POWER SUPPLY
ABSTRACT

Power Supplies of medium capacity using isolated full bridge dc-dc converter are widely employed in industrial applications such as in welding, induction heating, etc. and also in telecom power supplies. They are generally fed from six-pulse three phase ac-dc uncontrolled converter at the front-end that are rugged and reliable; however, the line current drawn from the utility by these converters presents high total harmonic distortion (THD) and poor power factor. These harmonics can be largely reduced by using multipulse ac-dc converters. Designing adequate phase-shifts among the windings of the front-end auto connected transformer results in cancellation of the harmonics generated by one diode rectifier, by the harmonics produced by the others rectifiers. 
Many researchers have been focusing to improve the power quality of the converters to replace the conventional ac-dc converters by improved power quality ac-dc converters that draw a nearly sinusoidal input ac mains current with unity power factor. Multipulse ac-dc converters with phase shifting technique are one of the popular approaches to reduce the harmonics in medium and high power rectifier type of loads. This rectification approach has gained popularity due to its robust, rugged nature, reliability and simplicity in control. These converter transformer configurations have an advantage of less number of windings to achieve step-up/down voltage thereby simplifying the structure of the auto connected transformer. However, the magnetic rating of the auto connected transformer is only a fraction of the load rating. Hammond has proposed an auto connected transformer configuration which produces multiphase output phase voltages which is not a multiple of three. It is observed that an ac-dc converter with number of phases which is not multiple of three is effective in reducing the line current harmonics.
This paper presents a new 28-pulse ac-dc converter for enhancing the power quality at the point of common coupling, while feeding a medium capacity switched mode power supply (SMPS). It consists of two series connected 14-pulse ac-dc uncontrolled converters fed by seven phase-shifted ac voltages. A new auto connected transformer based 28-pulse ac-dc converter has been presented for a 12kW SMPS. A complete analysis and design methodology of the proposed ac-dc converter is also presented.  The proposed converter is found capable of suppressing up to 27 harmonic currents in the ac mains. The power factor is also improved to near unity over a wide operating range of the SMPS. The design and analysis of the proposed ac-dc converter is carried out in detail. Several experimental results are also included to show the effectiveness and robustness of the proposed converter.

