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ABSTRACT: The importance of power-factor correction and the related line-harmonics reduction is increasing as the
amount of line-fed electronic equipment grows and the requirements of regulatory agencies tighten. In this paper
overview of hysteresis control technique for power-factor correction in DC-DC converters is compare with normal
system. The simulation analysis for improve the power factor is shown in this paper.
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I. INTRODUCTION

DC-DC converters are one of the important electronic circuits, which are widely used in power electronics. The main
problem with operation of DC-DC converter is unregulated power supply, which leads to improper function of DC -DC
converters. There are various analogue and digital control methods used for dc-dc converters and some have been
adopted by industry including voltage- and current-mode control techniques. The DC-DC converter inputs are generally
unregulated dc voltage input and the required outputs should be a constant or fixed voltage. Application of a voltage
regulator is that it should maintains a constant or fixed output voltage irrespective of variation in load current or input
voltage. Various kinds of voltage regulators with a variety of control schemes are used to enhance the efficiency of DC-
DC converters. Today due to the advancement in power electronics and improved technology a more severe requirement
for accurate and reliable regulation is desired. This has led to need for more advanced and reliable design of controller for
dc-dc converters. There are various types of DC-DC converters required for particular purpose like Buck, Boost, Buck
and Boost, Cuk and Flyback. These all DC-DC converters have their specific configurations to complete their tasks.
Varieties in DC-DC converter required different type of controlling techniques because single technique cannot be
applied to all converters as the all have different specifications. Aim of this paper is to have an overview of all the control
techniques used to ease the performance of various kinds of DC-DC converters. We will briefly discuss the basic
concept, advantages and disadvantage of each control technique throughout this review.

Il. POWER FACTOR CONTROL TECHNIQUES

Power Factor Correction is a technique that promotes efficient energy consumption from the power grid. Power Factor
correction is employed inside common electrical and electronic equipment that are powered from the AC outlet. Power
factor correction enables the equipment to maximize the active power draw and minimize the reactive power draw from
the AC outlet. To operate the converter as a power factor corrector, consider continuous conduction mode: as the current
stress and current ripple are minimum in this mode. A number of continuous inductor current mode control strategies
such as average voltage control, hysteresis current control, and non-linear control techniques are reviewed in this paper.

a.) Hysteresis Current Control
Among the various control methods, hysteresis current control[7] is the extensively used technique owing to its

noncomplex implementation, enhanced system stability, fast response, less distortion in input current waveform
and regulating the output voltage.
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Fig.1. Control circuit for hysteresis control'”!

This technique is believed to exhibit greater stability. According to this control technique, when the inductance
current is less than the lower current reference, power switch is turned ON and when the inductance current is
more than the upper current reference, power switch is turned OFF. The boost converter is being operated at
continuous current mode (CCM). For the hysteresis control, the inductance current is switching at a variable
switching frequency. The switch must be turned ON while zero crossing of the line voltage for restraining very
high switching frequency. In order to avoid too high switching frequency, the switch can be kept open near the
zero crossing of the line voltage so introducing dead times in the line current.

Advantages:

» no need of compensation ramp;
» low distorted input current waveforms.

Disadvantages:
» variable switching frequency;

> inductor current must be sensed;
> control sensitive to commutation noises.

I1l. SIMULATION RESULTS

The simulation is done to analyse the input voltage and current waveforms of the diode bridge rectifier and output
waveforms across R and RL load. The diode bridge rectifier power factor is determined and the THD of the input current
is also analyzed.
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Fig.2. Circuit Diagram of bridge rectifier connected with CUK converter

Given below is a circuit diagram used for MATLAB simulation of CUK converter without control system and with
control system. The purpose of this circuit is to compare output and input voltage and current waveform without control
circuit and with control circuit. Also compare Power factor.
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Fig.3. Simulation block diagram of CUK converter without control techniques and with Hysteresis control
technique

Given below is a circuit diagram used for MATLAB simulation of Hysteresis control system. The purpose of this system
circuit is to generate gate pulse for switch to on and off for improve the input current waveform
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Fig.4. Simulation block diagram of Hysteresis control technique

IV.SIMULATION RESULTS

Fig.5. Simulation result of input current without control techniques and with Hysteresis control technique
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Fig.6. Simulation result of input voltage & current without control techniques and with Hysteresis control
technique

| | |
Fig.7. Simulation result of output voltage & current with Hysteresis control technique

Fig.8. Simulation result of output current & voltage without Hysteresis control technique

The simulation results of cuk converter without control system and with hysteresis control system shown in figure 5,6,7
and 8 . Figure 5 shown that input current without control system is not sin wave and with control system input current is
almost sin wave after some time. Figure 6 shown that without control system, input voltage and current are not in phase
but with control system, input voltage and current are in phase. Figure 7 and 8 shown that output voltage and current is
compare for with control and without control system and its near pure DC with control system. All the result shows that
hysteresis control techniques power factor is 0.9947compare with normal system. And it is improved.
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V. CONCLUSION

From the results, without control system input current is not in phase with voltage and power factor is 0.73.with
hysteresis control system current is in phase with the voltage and power is 0.9947. so power is improved with hysteresis
control technique
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